HOW TO READ THE STANDARD
OF SOLID END MILLS

@®How this section page is organized
MDOrganized according to cutting mode for milling. (Refer to END MILL LIST.)
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PHOTO OF PRODUCT
PRODUCT TITLE

. ITEM NUMBER

PRODUCT BLOCK

) MSTAR END MILLS
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o No.of | %

E Order Number oc APMX LF DCON Flutes | 8 | Type

ES
MS255D0010 o1 0.5 @ 7 2 x| 1

= 02 03 40 4 2 | x| 2

] MS255D0030 03 0.45 40 4 2 | x| 2

3 MS255D0040 04 06 40 4 2 | x| 2

L3 MS255D0050 05 075 40 4 2 | x| 2
MS255D0060 06 09 40 4 2 | x| 2
MS255D0070 07 11 0 4 2 | x| 2

- MS255D0080 08 12 40 4 2 | x| 2

] MS255D0080 09 14 0 4 2 | x| 2

H MS255D0100 1 15 40 4 2 | x| 2

) MS255D0120 12 18 0 4 2 | x| 2

: MS255D0150 15 23 40 4 2 | x| 2

5 MS255D0180 18 27 0 4 2 | x| 2

2 MS255D0200 2 3 40 4 2 | x| 2
MS255D0250 25 38 0 4 2 | x| 2
MS255D0300 3 45 45 6 2 | x| 2
MS255D0400 4 6 50 6 2 |+ 2
MS255D0500 5 75 50 6 2 | x| 2
MS255D0600 6 9 50 6 2 |+ 3
MS255D0700 7 105 60 8 2 | x| 2
MS25SD0800 8 12 60 8 2 |+ 3
MS255D0900 9 135 70 10 2 | x| 2
MS255D1000 10 15 7 10 2 | x| 3
MS255D1100 1 165 7 12 2 | x| 2
! 12 18 75 12 2 |«| 3

. D )

. PRODUCT FEATURES

LEGEND FOR STOCK STATUS MARK
is shown on the left hand page of
each double-page spread.

ks PRODUCT STANDARDS
indicates order numbers, dimensions,
and stock status.

@To Order: Please specify product title and order number.
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MILLING

SOLID CARBIDE END MILLS

|DENT|F|CAT|ON .................................................................... 1002
SYMBOL DESCRIPTIONS :+reeerrrreerrertniimrermmmniiinaenisnieannann 1003
COATING TECHNOLOGY :+rrrrrrnrreerrmmmniinmermminiinnaeeissieannann, 1004
B0 10 I N\ Y/ 1006
END MILLS SELECTION CHART - ererrrerrrnmmmmmnierainnininaennnn, 1024
SOLID ENDMILL STANDARD
MSTAR END MILLS (MS Type) .......................................... 1032
MS PLUS END MILLS (MP Type) ....................................... 1086
MIRACLE END MILLS (VC Typ@):«sssereerrsrsmsmnnsnninnnnns 1113
SMART MIRACLE END MILLS (VQ Type)-:+ssssssssesesesesens 1124
IMPACT MIRACLE END MILLS (VF Type) «eeeereseusssuene. 1183
IMPACT MIRACLE REVOLUTION END MILLS (VFR Type) - 1246
DIAMOND COATED END MILLS (DFC Type) «++:-ssssssesesee: 1252
DIAMOND COATED END MILLS (DF Type) -« eeseseeseseses: 1254
DIAMOND COATED END MILLS (DC Type)::+wssseessueuenes 1272
CBN END MILLS - rererernrmeerrmmninniamrmmiiinnarrsiaesssai 1276
CERAMIC END MILLS (CE Type) «++:ssseseessessesnsasnsnninnins 1280
UNCOATED CARBIDE END MILLS -+veeereerererumeermunaarnuiinans 1282

*Arranged by Alphabetical order

1282 C2MHA 1060 MS4SC 1160  VQ4SVB(INCH)
1284 C4LATB 1070 MS4XL (INCH) 1158 VQ4SVB
1276 CBN2XLB 1066 MS4XL 1175  VQ6MHVCH
1278 CBN2XLRB 1053 MSMHD 1176 VQ6MHVRBCH
1280 CE4SRB 1058 MSMHZD (INCH) 1150  VQJIHV(INCH)
1281 CE6SRB 1056 MSMHZD 1148 VQJIHV
1272 DC2SB 1052 MSSHD 1145  VQMHV(INCH)
1274 DC2XLB 1122 vCc2C 1141 VQMHV
1258 DF2MB 1120 VC4JRB 1167 VQMHVRB(INCH)
1260 DF2XLB 1113 VCLD 1162 VQMHVRB
1264 DF2XLBF 1114 VCPSRB 1172 VQMHVRBF(INCH)
1266 DF3XB 1118 VCPSRB (TAPER NECK) 1170  VQMHVRBF
1254 DF4JC 1186 VF2MV 1130  VQMHZV(INCH)
1255 DF4XL 1203 VF2SB 1124  VQMHZV
1252 DFC4JC 1202 VF2WB 1138 VQMHZVOH(INCH)
1253 DFCJRT 1183 VF2XL 1134  VQMHZVOH
1268 DFPSRB 1212 VF2XLB (INCH) 1155  VQSVR
1099 MP2MB (INCH) 1206 VF2XLB 1178 VQT5MVRB
1096 MP2MB 1205 VF2XLBS 1180  VQTBUR
1095 MP2SB 1214  VF3XB 1152 VQXL

1102 MP2SDB 1220 VF4MB

1094 MP2SSB 1188 VF4MV

1104 MP2XLB 1189 VF6MHV

1086 MP3MC 1242 VF6MHVRB

1088 MP4MC 1199 VF6SVRCH

1092 MP4MRB 1190 VF8MHVCH

1090 MP4JC 1244  VF8MHVRBCH

1072 MS2ES 1222 VFFDRB

1038 MS2JS 1230 VFHVRB (INCH)

1040 MS2LS 1224  VFHVRB

1036 MS2MD 1232 VFHVRB (TAPER NECK)

1080 MS2MRB 1194  VFMD (INCH)

1033 MS2MS 1192 VFMD

1032 MS2SS 1238 VFMDRB

1050 MS2XL (INCH) 1200 VFMFPR

1042 MS2XL 1240 VFMHVRBCH

1046 MS2XL6 1248 VFR2SB

1078 MS2XLB 1250 VFR2SBF

1074 MS3ES 1246 VFR2SSB

1076 MS4EC 1191 VFSD

1064 MS4JC 1236 VFSDRB

1062 MS4mMC 1196 VFSFPR

1083 MS4MRB 1198 VFSFPRCH




SOLID END MILLS

IDENTIFICATION

ORDER NUMBER OF END MILLS

R

VQ : SMART MIRACLE end mills 1 : 1flute ES : Extra short S : General use D% % % % : Diameter Sk % : Shank diameter
VFR : IMPACT MIRACLE REVOLUTION 2 : 2flute S : Short U  : For stainless steel  ex. N+ %% : Necklength
end mills 3 :3flute M : Medium K : For keyway D0050 —#0.5 T+ % % % : Taper angle
VF : IMPACT MIRACLE end mills 4 : 4flute J : Semilong A : Forlight alloy D0500 —¢5 one side
MP : MS plus end mills 5:5flute L : Long C  : Centercut L% % : Flute length
MS : Mstar end mills 6 : 6flute XL : Long neck D : Fordeep cut R+% % % % : Radius of Ak k% Overall Length
VC : Miracle end mills 8 :8flute X : Taper neck V. lrregular spiral ball nose
X i helix angle ex.
DFC : Diamond coated end mills cee SX : Extralong
X X B : Ball nose R0050 = R0.5
DF : Diamond coated end mills MX : Extra long .
L . VB : Irregular spiral R0O500 = R5
DC : Diamond coated end mills helix angle,
CBN : CBN end mills Ball nose
CE : Ceramic end mills R ! Roughing
C : Carbide end mills FPR : Fine roughing
VQT : SMART MIRACLE end mills H  : High helix
(For Titanium alloy cutting) T : Taper

TB : Taper ball nose
RB : Corner radius
CH : Coolant hole
UR : Multi step radius

*Other types are available by special order.
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SYMBOL DESCRIPTIONS

Tool Material

Coating

Ultra Micro Grain Carbide

Ultra micro grain carbide is used as the substrate
material.

SMART MIRACLE Coating

(Al, Cr)N coaitng optimum for difficult-to-cut materials.

Cubic Boron Nitride
Mitsubishi’s original CBN is used.

IMPACT MIRACLE REVOLUTION Coating
A coating which adds the excellent high oxidation
temperature of (AL, Cr, Si) N-based films to the nano
crystal technology of VF.

Ceramic
Ceramic is used as the substrate material.

O

IMPACT MIRACLE Coating
Single phase nano crystal coating technology for higher
film hardness and heat resistance.

—
@

olerances

Outside Diameter Tolerance
Indicates diameter tolerance of end mill.

MS PLUS Coating
Offers higher versatility for carbon steel, alloy steel and
hardened steel.

R Tolerance
Indicates the radial tolerance of a ball nose end mill.

(AL Ti)N Coating
(AL Ti)N offers higher versatility.

R Tolerance
Indicates the radial tolerance of an end mill with a
corner radius.

MIRACLE Coating
The original Miracle (Al, Ti)N coating also suitable for dry
cutting of carbon steels and hardened steels.

Tolerance of Taper Angle
Indicates the tolerance of the taper angle.

Diamond Coating
Suitable for CFRP

Tolerance of Point Angle
Indicates the tolerance of the point angle.

Diamond Coating
High performance coating for hard brittle materials
excelling in film adhesion to the substrate.

Shank Diameter Tolerance
Indicates the shank diameter tolerance of end mill.

Diamond Coating
Suitable for graphite machining.

bobobbobe

Work Application Range

Helix Angle

Indicates the helix angle of the end mill.

End Cutting Edge with Coolant Hole

Peripheral Cutting Edge with
Coolant Hole

Sharp Corner Edge

Indicates the end mill has a sharp corner edge.

Gash Land

Indicates the end mill cutting edge has a gash land.
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SOLID END MILLS

COATING TECHNOLOGY

@IMF’ACT MIRACLE REVOLUTION Coating

The combination of the (Al, Cr, Si) N coating (newly-developed), which has a high oxidation temperature and high lubricity, together
with the (Al, Ti, Si) N coating, which has better wear resistance and high adhesion, allows hardened steel with even greater strength to
be maintained.

e Strong S Curve

New Negative Cutting Edge Shape and
Slow Helix Angle Cutting Edge

e New ZERO-u Surface

Newly-developed Surface Reforming Technology

~ % High Oxidation
Temperature
* High Lubricity

~ Better Wear Resistance
* High Adhesion

Ultra Micro-grain
Cemented Carbide

[ — New Ball Geometry for Mirror
Finish Cutting

DIMPACT MIRACLE Coating

For higher hardness, higher speed and longer tool life!

In comparison with the conventional coating single-phase nano crystal coating technology offers higher coating hardness and heat resistance.
When machining hardened steels it can be seen that the IMPACT MIRACLE coating offers a lower friction of coefficient and as such
prevents abnormal damage such as chipping.

Properties of IMPACT MIRACLE COATING

SOLID END MILLS .

iMPACT MIRACLE
Single-phase nano coaing | (Al Ti,Si)N (AL TI)N
(AlTi,Si)N
Hardness (HV) 3700 3200 2800
Oxidation Temperature (°F) 2370 2010 1540
_ Adhesion (N) 100 80 80
iM PACT Wear Coefficient 0.48 0.53 0.58

1) Adhesion : Measured by critical load scratch test.
2) Coefficient of friction : Measured by ball-on-disk method.
(Counter gear : AISI D2 60HRC)

@MS plus Coating

Suitable coating for a broad range of work materials such as
carbon steel, alloy steel and hardened steel of approx. 50HRC.

Our original coating technology enables a multilayer of (Al Ti)N and (Al,Cr)N. It allows machining of a
wide range of work materials.

Properties of MS plus coating

(r{:'ul'"g;é';‘ (AL TN (ALCON
Hardness (HV) 3200 2800 3100
Oxidation Temperature (°F) 2012 1472 2012
Adhesion (N) 100 80 80
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@SMART MIRACLE Coating

Newly-developed (Al,Cr)N coating with improved wear resistance.

The smoothening treatment of the coating layer reduces the cutting resistance and improves chip discharge
significantly. This next-generation coating offers longer tool life and higher efficiency in machining difficult-to-
cut materials.

The original surface treatment technology offers smooth
coating layer. A good balance of smooth surface and
sharp edge allows smooth chip discharge and reduces
the cutting resistance. Machining efficiency and tool life is
improved.

SMART MIRACLE Coating

@Diamond Coating (DC)

Proprietary CVD diamond coating produces excellent wear resistance and smooth hole surface.

The newly developed CVD diamond coated carbide material achieves outstanding abrasion resistance and smoothness due to a
proprietary fine multilayer diamond crystal control technology.
Suitable for cutting hard brittle materials such as cemented carbide.

@Diamond Coating (DF)

Diamond coating for non-ferrous and new non-metal materials.

Owing to Mitsubishi’s unique plasma chemical vapor deposition (CVD) coating technology, great combination of coating hardness
similar to that of natural diamond has been combined with a good adhesion to carbide substrates.
DF end mill series suitable for graphite machining.

SOLID END MILLS

D viracLE Coating (Al TN

MIRACLE coating for high speed milling.

Miracle coating is produced by adding Al to the existing TiN coating.

This coating layer consists of a compound solid solution of (Al, Ti)N.

This results in improving the heat resistance during cutting, and thus delivers high performance in high hardness material machining
and high speed dry cutting. It also has the high adhesion strength for the cemented carbide substrate, and extends the tool life
significantly compared to conventional products.
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SOLID END MILLS

TOOL NAVI

W HOW TO USE TOOL NAVI

3 steps provide the correct tool and cutting data.

STEP1 Choose work material, end mill type and cutting length.

INDEX 1 ype

Square End Mill

Carbon Steel
Alloy Steel P Snort: oot
Cast Iron -
Semi long 1009 Page

H Long neck 1010
Work Material Radius £nd Mills
Short / Medium 1010
Long neck / Taper neck: 1011
Ball Nose End Mills
Short / Mediu 1011
Long 1012
Taper neck 1012
Square End Mill
Hardened Steel Medium 1013
Long neck 1013
Radius End Mills
Short / Medium 1013
s LT naa

STEP2 Choose end mill.

SOLID END MILLS

TOOL NAVI

Work Materials

Page

Product Name End Mills ap

Size Range
Neck Length
Flutes

Upper :
1st Recommendation

2nd Recommendation

Coating or Substrate
Finish / Rough

M

Square End Mill
Medium (ap-3.5xDC)

Recommendation

FERIO

s ———— R ) ] p—
R PP % |n - |- [puino MEIE RERRCD
e *1 Finish
% vomon @ el || rmoMBRA *2 Rough
< o INCH | -24xDC REIIOD INCH
E| .:»;; @ @ ooz 1138
o o |@ EE =L ] e MBAE B 1st recommendation
| @0 e RERRNC #——— 2nd recommendation
[a] _
- o -~ = |METRIC
= . o Sl | MR |, | b
(D]
STEP3 Choose size and cutting condition.
Size WS PLUS END MiLLS Cutting conditions
g\a/l\l ero’sez S?)Eﬁngm‘?ﬂule‘ Short shank ° g .” @ ::: :Zii S ‘w"‘2:“fe‘:2§§"§"§h§':iss'3 e MP2MB.
R el -l W

RECOMMENDED CUTTING CONDITIONS

SQuARE

H
&
g RE oc " w CON | Fues | stk | Ty
£
H o | o6 | o6 | w :
= 05 1 40 2
H o
R - - I :
094 o usmsone 1097
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INDEX

Carbon Steel
Alloy Steel
Cast Iron

Hardened Steel

Austenitic Stainless Steel

P

H

Ti Alloy
Heat Resistant Alloy

Ti Alloy
Heat Resistant Alloy

Copper Alloy
Aluminum Alloy

Graphite
FRP

B 2o @<

Square End Mill

GO+ ##++# v+ #e e e e e s 1008
IMIECIILITY *# 7 v+ #e e e e e s sttt 1008
SEIM IO ## et ee et 1009
LLONQ MECK e+ 1010

Radius End Mills
SOt/ MEIUM e eee e 1010
Long neck / Taper NECK v e e 1011

Ball Nose End Mills
SOt / MEOTUIM e rrreerr e s 1011
Long M K e e e 1012
TADEI NECK e 1012

Square End Mill
MEILIITY o+ e+ e rereeere et 1013
Long [ T=Y0) CRRR R LT e P T e P P L PP PP L PP PP PPTTPPPPPRPRILPPPR: 1013

Radius End Mills
SOt/ IMEOIUNMY rrerrree e 1013
Long neck / Taper MECK *+r v e e 1014

Ball Nose End Mills
ShOI’t/ Medium ............................................................................................ 1014
Long neck / Taper neck .............................................................................. 1015

Square End Mill
Medium ........................................................................................................
Semi long -

Long [ T=Y0 CLER R T e e e PP LR PP P L L PP P PRI EE P PP PPEEEPPPPPREREERPP

Radius End Mills
ShOI’t/ Medium ............................................................................................ |0]_7

Ball Nose End Mills
ShOI’t/ Medium ............................................................................................ 1018
LLONQ MECK et 1018

Ceramic Radius End Mills
QRO -+ eereeeseseeeeses s 1019

Barrel End Mills
ML -+ +eerrerreee st 1019

Medlum ........................................................................................................ |020
Ball Nose End Mills

Short/ Medium ............................................................................................ |020

LLOMQ MECK: e 1020

TAPEIED FILULE -+ e e eereeser et 1020
Square End Mill

Semi |0ng .................................................................................................... |021

LLONQ MECK e 1021
Radius End Mills

LLOMQ MK+ 1021

Ball Nose End Mills
Short / Medium
Long neck
Taper neck

SOLID END MILLS

1007




SOLID END MILLS

TOOL NAVI

(4]
% ) £ sg Work Materials
) > o)
Product Name @ End Mills § a § § E Upper : S
5 ° P < |2 = 1st Recommendation |
g’ UE) 5 g Under : _
= Z i 2nd Recommendation
o
)
P
Square End Mill
Short (ap-1.5xDC)
P | e
ronn | &
MS2ES () bc |05 - | 2 1072
S 3-12 -1xDC
@0 L
METRIC
TP
MS2SS @ be 1.5xDC - 2 1032
00 & UL 1175
DC<3 DC=3
Ry | ;.
i | 3
MS3ES @ R Do I 1074
@0 I S
r——
i | (4
MS4EC & SV o B 1076
. O O+ RAEH S
P | ==
2} DC FIIIID E
- MS4SC @ o, |isoc | - 4 RENLOD 1060
= O 0O+ S
o)
&
% E METRIC FIIIID E
DC
O MssHD @ S || - | ¢ | REEEOD 1052
OO+ S
Medium (ap—-3xDC)
Su— o
(s DC.0312 | 0.1 | | [H[N ﬂ
MP3MC = @ @ -5000 |-1xDC - s RINN S 1086
30° (5%
ﬁ__ _:: INCH
@ - |bc.o312 [0.1 FIIIDD E
MP4MC = @ W -5000 |-1xDC - 4 RINN[ S logs
30° ‘) %
|
) TP
MP4JC 2.5xDC - 4 1090
v®w@$ -.5000 RIRO s

% ap : Depth of Cut

1008 * DC : Cutting Diameter



2
% o) £ =) Work Materials
3 % g 3 ng: U 2
2 ; @ 2 pper : o
Product Name | End Mills 1‘31:) ap :‘I 5 = 1st Recommendation | &
2 N S |+ o Under :
Z @ z = 2nd Recommendation
o
)
—_————————— |ueme P
o | | (W
MS2MS (] DC oo | - |2 1033
00 . RIS 315
DC<3 DC23
s el [VSRTS
o | &
MS2JS @ bC 3xDC - 2 1038
000 ¢ [ I 1715
DC<3 DC=23 DC<3 DC=z23
METRIC
m | |bc M METRIC
- o | | (Wl ﬂ E 1124
VQMHzV &@ :N(fg if.s DC - 3 INCH
00 || | |rwm
i -.5000
METRIC
MSMHZD @ 1-20 16 _ 3 FIIIDD 1056
- INCH -2.5xDC RIIIDD INCH
@w @ % DC.0625 S 1058
-.7500
N METRIC
m J |bc E M B METRIC
VOMHY o) 125 |2 _ |, |FENERC 1141
Q S INCH -2.8xDC RIIIID INCH
00>
-.5000
R ETY L — METRIC
— STLLOLP
MSMHD ic) e o | - | @ 1053
00" RIBKDD) )75
m_ —_— = ! | METRIC ﬂ B
VQSVR & DC 1.8 _ s | FUO00O0 M 1155
' e ; 3-20 |-2.4xDC 4
00 watie
DC<8 DC=8 DC<8 DC=28
Semi long (ap—4xDC)
R |-
| | [N ﬁ
MS2LS @ DC_ 4xDC - 2 1040
0000 RIS | ]S
DC<3 DC=23 DC<3 DC=z23
METRIC
w -~ S | be E B METRIC
VOIHY & 120 |33 _ |, |FENERC [ 1148
> o . INCH -4xDC INCH
@iﬁ @Zf @ %% DC.1250 REROLO 1150
DC<6 DC>6 ~-5000
——————————— | ke
TP
MS4JC @ b 4xDC - 4 1064
e =12 REOUOO

000

DC<3 DC=3 DC<3 DC=3

SOLID END MILLS .
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SOLID END MILLS .

1010

SOLID END MILLS

TOOL NAVI

g = .
= ) £ =2 Work Materials
% % g 8 DO: Upper o )
. i) : o)
Product Name | End Mills !‘31:) ap :‘I E = 1st Recommendation | &
2 N 5 o Under :
B @ z = 2nd Recommendation
o
O
P
Square End Mill
Long neck (ap—-30xDC)
e ) | METRIC E B
VOXL @ DC 14 25 3 |F IIIID M 1152
= @w @ @ %& 02-10 |-16n0c |-6x0¢ | 4 | RIBION
DCs<0.3 DC=0.4
METRIC
DC 15 25 | | (Wl
VF2XL & @ @ @B 01-3 |-17x0c |-t2s0c | 2 RIIDDD 1183
30°
DC<3 DC=3
METRIC
DC E METRIC
MS2XL @ 0.2-6 13 2.5 ) F IIIDD 1042
INCH -1.6xDC | -30xDC INCH
00 | RAROO0) 1) 7)) )
DC<0.4 DC20.4 2500
METRIC
oc |15 |25 FIINOO E
MS2XL6 @ @ @ @ 03-25 |-27x0C |-5xDC | 2 RINOOD s 1046
30°
METRIC
DC F IIIID E METRIC
1-10 27 1066
MS4XL @ nen | PP | oo | 4 REROD INCH
@300 @ %% DC.0625 S 1070
-.2500
Radius End Mills
Short / Medium (ap-2.8xDC)
- — - INCH
= LLLLLP
uPavRe | 4B Yoo |sisoc | | 4 1092
@w % RERRC[ S
e ——— NI P
FERROO
MS2MRB () B¢ laoc | - |2 1080
0 e
DC<3 DC=3
I METRIC
m: DC M METRIC
2-20 2 F IIIID ﬂ E 1162
VQMHVRB &@ INCH -2.8xDC - 4 INCH
@3;: % DC.1250 RERROD 1167
-.5000

% ap : Depth of Cut
+ DC : Cutting Diameter
* RE : Ball Nose End Mill Radius



Q
% o) £ 2__3:: Work Materials
o (@] (o))
c n o
Product Name @ End Mills & a § £ E Upper : S
S p P < |2 = 1st Recommendation | &
2 N 5 2 Under:
= w z = 2nd Recommendation
o
o
N =~ P
MS4MRB () PO b | . (ERNINR 1083
S @ 3-20 -2.8xDC RIIDDD S
30° %%
METRIC
S— c ﬁ METRIC
Firy 116 |1 | | 1224
VFHVRB 4 INCH -1.6xDC RIIIII INCH
@43: % DC.1250 S 1230
® - 5000
% METRIC E
wrses 1.0 e oo | - 1% |Rumoy
O RIE S
DC=<1.5 DC=22
Long neck (ap—12xDC) / Taper neck (ap—-50xDC)
—— | | METRIC
rimn| 4
VFHVRB (vF) be |t 26 4 1232
o4 @43» 1-12 1.6xDC | -50xDC RIIIII s
45° 5 %
= | METRIC
s AP,
CBN2XLRB  |oexoc | 2 1278
05-2 6xDC RENOOO
Ball Nose End Mills
Short / Medium (ap-3xDC)
Ol |veTRC E
Fillnl
MP2SSB s RE  |woc - |2 1094
= @ ®® 0.1-6 RERL[ S
30°
O |veTRi ﬁ
RE |15 FIlinl
MP2SB & @ @@ R e e K M- < 1095
30°
METRIC
[ S| ﬂ METRIC
0.25-6 |[1.8 _ F IIIII 1096
MP2MB s INCH | -3xDC 2 REER[ INCH
@30« @S@ RE.0156 S 1099
-.2500
G | veTRC ﬂ
| | [0
MP2SDB s RE O E - |2 1102
&= @w g@ 0.5-6 |-2xDC RIIIII

SOLID END MILLS .
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SOLID END MILLS .

1012

SOLID END MILLS

TOOL NAVI

& = .
= o) £ () Work Materials
: = 2 | :
@ - 5 c |2 x Upper : >
Product Name | End Mills !‘31:) ap :‘I 5 = 1st Recommendation | &
=2 N 5 L 1) Under :
2 @ z = 2nd Recommendation
o
O
P
Ball Nose End Mills
Short / Medium (ap—-3xDC)
METRIC
= |Re E M B METRIC
VQ4SVB & |1N_06H L5XDC B 4 F IIIII 1158
RERRL[ e
@Ase % RE.0625 1160
-.2500
Long neck (ap—-20xDC)
e— 0 |weRC ﬂ
]| N
MP2XLB s RE o7 12 2 1104
y @ @@ 0.05-3 |[-1xDC |-20xDC RIIDDD S
30°
INCH
TP
MS2XLB @ ?5.0073 1xDC f 2 1078
S @w @@ 1250 20xDC REBOO S
METRIC
RE METRIC
VF2XLB @ ?N::_: 0.8xDC E'250ch 2 ;::EEH IE(?:S
@30° ﬁ RE.0156 1212
-.1250
S— ] | IETRIC
]| N
VF2XLBS (vF] RE  losoc |22 | 2 1205
= @3@0 g@ 0.2-1 12xDC RERO
Sl |7 B
VF2WB @ Re N FIIR([ M .
%g REJUOD
e — | VETRIC ﬂ
B RE 0.6 0.85 F IIIII
CBN2XLB BN _ - - 2 1276
& @Oa ﬁ% 0.2-1 0.8xDC | -4xDC RERO
Taper neck (ap—-70xDC)
]| IN
VF3XB (vF] RE |06 |67 s 1214
= @w % 0.4-2.5 |-0.9xDC | -70xDC REBOO

+ ap : Depth of Cut
% DC : Cutting Diameter
* RE : Ball Nose End Mill Radius



g = .
= o £ 2 Work Materials
% % g 8 DC’.’ Upper . @
. g 3 o)
Product Name | End Mills % ap ;I 5 = 1st Recommendation | &
2 N S | Z Under :
g n z = 2nd Recommendation
(&)
H
Square End Mill
Medium (ap-3.5xDC)
A —— | e
Flllll
VESD @ D_C 2xbC - ; 1191
‘0005 " RN
DC<3 DC=3 DC<3 DC=3
METRIC
E— VETRC
VEMD @ 1-25 2 _ 4 FIIIII 1192
INCH -3.5xDC 6 INCH
@30" @45“ @ % % DC.0313 REDOOD 1194
DC<3  DC23 DC<3 DCz3 —5000
e
FRIROO
VF2MV @ DC_ 2.5xDC - 2 1186
000 —
375°
. e
FHIRENC
VEAMV (V) bc 250C | - | a4 1188
@ @35" @ j% 6-20 RIIDDD
38°
Long neck (ap-12.5xDC)
METRIC
FHIRECO
VF2XL (VF) bc |15 25 2 1183
= @w @ @ @B 0.1-3 1.7xDC | -12.5xDC RIIDDD
DC<3 DC=3
Radius End Mills
Short / Medium (ap—3.3xDC)
METRIC
e —— el Y ﬂ VETRIC
-6 |1 ) FRIRROD 1224
VFHVRB @ INCH -1.6xDC 4 RIIIII INCH
@g: % DC.1250 1230
-.5000
ﬁ 4 | METRIC n
VCPSRB 0 oc |oc | - |2 |FHNNEN 114
[High precision] @3@° @ % 0.6-12 4 RIIDDD
DC<1.5 DC22
BEE—) o
VFSDRB O o Juwoc | - |6 FIRNNC 1236

@ *

&

RERCUD

SOLID END MILLS .
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SOLID END MILLS .

1014

SOLID END MILLS

TOOL NAVI

g - .
= o £ 2 Work Materials
% % g 8 € U D
% 3 Q o pper : S
Product Name | End Mills % ap ;I 5 = 1st Recommendation | &
o N S | % Under :
g % z = 2nd Recommendation
o
o
H
Radius End Mills
Short / Medium (ap-3.3xDC)
m J | METRIC
FIIRNC
VFMDRB (vF] pc |22 - | 1238
b @w % 3-20  |-33xDC RINOOO
“ METRIC
F 0000
VEFDRB (V) o¢  looeoc | - | 4 1222
< % % 12 ¢ |REHNNND
DC<6 DC=8
Long neck (ap—6xDC) / Taper neck (ap—50xDC)
E:—: | | METRIC E
| | (NN
VFHVRB (vF) ec |t 26 4 1232
S @w E 1-12 1.6xDC | -50xDC RINEND S
45°
= ) | METRIC
CBN2XLRB  |@3 ¢ osoc |3 | 2 Filln 1278
4 @OQ @% : RERLCD
Ball Nose End Mills
Short / Medium (ap—3xDC)
= &G o~
FIEEN(
VFR2SSB e RE 1xDC - ]2 1246
<= @ @g 05 RENRLL
&m0 } | mETRIC
FIIRNC
VFR2SB V) RE |1 - |2 1248
= @Ou @w @ 01-10 |-2xDC RINN[
RE<0.3 RE>0.3
G ) | WETRIC
Filill
VFR2SBF ) NS i - ]2 1250
= @300 %% 0.5-3 | -2xDC RDDDDD
Ol |veTRC E
FIIIN
MP2SSB @ RE_ 1xDC - 2 1094
= @w @@ 01-6 RERRCD S

% ap : Depth of Cut
% DC : Cutting Diameter
* RE : Ball Nose End Mill Radius



= < .
= ) -,CE» =2 Work Materials
= o
Product Name @ End Mills § a § 'am-" x Upper : >
5 ° P =z |2 = 1st Recommendation |
= N o |t @ Under :
= ()
2 o z = 2nd Recommendation
o
o
el |veTRC ﬁ
Fillnl
MP2SB @ (?,E—a i‘15.7xDC h 2 1095
@w gg& RERRLD S
METRIC
VP2ME @ 0256 |18 |, |FHNNNR 1096
INCH -3xDC INCH
@w @& RE.0156 RERRLO S 1099
- 2500
[~ S VRIS ﬂ
F IR0
MP2SDB & (F;.I;—s i2><Dc - 2 1102
@w @@ RINNNR
[~ — ————— " E
FIRERO
VE2SB @ RE.0156 |1 _ ) 1203
B -2500 | -2xDC
@w g% RERRLD S
METRIC
Fllill
VFAMB @ g.i—e E"fch - 4 1220
@w % REBR[ P
Long neck (ap—20xDC) / Taper neck (ap—70xDC)
Ce— 4 |wvETRC B
FIRRO
MP2XLB @ g.gs—s ?H7ch i'220><Dc 2 1104
@w %g RERUOO S
METRIC
RE METRIC
- FIRERO 1206
VF2XLB O won (090 |00 | 2 INCH
@30« @@ RE.0156 RERCOD P 1212
-1250
METRIC
RE 25 FIRERD
VF2XLBS 0.2-1 0.8x0C | T oo | 2 RIIDDD P 1205
METRIC
RE 06 66 ||| N B
VF3XB 0425 |-090c |-o0c | | RIBONN 1214
METRIC
o O R A T TLLLILHLP
CBN2XLB 02-1 |-08dC |-4xpC | 2 1276

RERDOD

SOLID END MILLS .
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SOLID END MILLS

TOOL NAVI

2nd Recommendation

(]

IS < .

= o) £ () Work Materials

2 o <) =

% 3 g | 8 2 Upper : &

= i o i = 5 . =
Product Name | 5 End Mills © ap v L_DL = 1st Recommendation | §

= N 2 0 Under :

g [

o

M
Square End Mill
Medium (ap-3.5xDC)

METRIC

DC METRIC
VQMHZV o) 120 |16 _ |, |FEERCC [l B E 1124

INCH -2.5xDC INCH

DC.0625 REREC[ N 1130

-.5000

METRIC

DC METRIC
VQMHZVOH @ LT N R | | [N M B E 1134

INCH =2.4X INCH

DC.2500 RERE[[ N 1138

-.5000

METRIC

b METRIC
vourv 1@ e 1. ||, e MBI
@ 0 oo | 2> RENNND | nen

-.5000

MO |verre
roooon| MBE

DC 18 3

SOLID END MILLS .

VQSVR - . 3-20 Dapc| 4 1155
@0 ann
DC=8 DC<8 DC=28
B |crc M B
oc |19 ][]
VF6MHV N B - 6 1189
@ @mo @ 6-20 2.4xDC RIBOOO E
45° % :Q
=] Sl METRIC M B
vQemHveH | @ DC |19 |, |FRNNNR 17e

@ﬁf“@% 10-20 -2.2xDC RIIDDD P N

B |cwre
e | rinn| MB

- 8 1190

@ﬁ@% 1620 | -240C REN E

E METRIC Fl:”:”:”:”:l M B

DC 1.9

16,20 -2.1xDC
@w % RENNED P

vFeMHVCH | @

VFSFPRCH 1198

()

+ ap : Depth of Cut
% DC : Cutting Diameter

1016



(]
s < .
= o) £ () Work Materials
o o) o =
Product Name | End Mills !‘31:) ap :‘I E = 1st Recommendation | &
2 N o @2 Under :
= %)) Q c . i
§ =z i 2nd Recommendation
O
vFesvRcH | <D pc |19 _ |, [FUOOOD M 106
RINEND

16,20 -2.1xDC
285°
30°

PN — L M B
bC 28 F 0U000
VEMFPR @ 520 |-3spC| 4 RINEEE 1200

Semi long (ap—-4xDC)

METRIC
w. 9 loc B ﬂ METRIC
VQIHV & 120 |33 _ |, |FRREND M 1148
> . . INCH -4xDC INCH
@iﬁ @%f @ %% DC.1250 " RIIDDD 1150
DC<6 DC>6 5000
Long neck (ap-6xDC)
| | METRIC

P O P TTTTRIALLL S P

G

—=
@%& 0.2-1.0 |-167DC |-6xDC | 4 RIIDDD

DC<0.3 DC=0.4

VOXL & @

Radius End Mills

Short / Medium (ap-2.8xDC)
—__ |wvEemrIC
m: DC M B B METRIC

& 2-20 |2 | ]]N 1162

n
VQMHVRB NeH | esoc| T | 4 INCH -
@%3 % DC.1250 RERRLD 67 S
-.5000 %
| vEeTRIC ]
Ba———— |oc verRe O
vovHvrer | @ 616 |22 |, (Foommg| M S | P e 2
> INCH -2.4xDC INCH n
@%: % DC.2500 REROOD 172
-.5000
.:' METRIC
e e MB
VFMHVRBCH | bc |22 N 1240
<= @423 % 1620 | -2.3xDC RINEE[
45°
e S |veTrC M B
FIRROO
VQTSMVRB %@ I136C—25 E'22.3><Dc - 5 1178
@j‘;y @ RININD
o
B |crc
e rinm| MB
VFEMHVRB @ @w @ 6-20 |-24xDC| 6 RIBOOO 1242
45°
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SOLID END MILLS

TOOL NAVI

2nd Recommendation

(]

IS < .

= o) £ () Work Materials

2 o <) =

% 3 g | 8 2 Upper : &

= i o i = 5 . =
Product Name | 5 End Mills © ap v L_DL = 1st Recommendation | §

= N 2 0 Under :

g [

o

M
Radius End Mills
Short / Medium (ap—2.8xDC)

VQ6MHVRBCH - 6 1176

- e R . B
o o Jus Finmm| M
0 u 10-20 | -2.2xDC RI Il:“:”:l P N

Short / Medium (ap—3xDC)

[ pe— R
rinm| MB

be 19 - | s 1244

@:g: % 1620 | -2¢0C REN E

Ball Nose End Mills
Short / Medium (ap-1.5xDC)

VF8MHVRBCH @

. METRIC M
~ENE  — 1 1 METRIC
1-6 Flllll Bm 1158
VQ4SvVB & INCH 1.5xbC - 4 INCH
®4se % RE.0625 REEROD N 1160
-.2500
Long neck (ap—-3xDC)
Sl ———— |7 M B
RE 2 FERRCO
VF2WB O @@ " - |%ec | 2 | REDOOD 5 1202

SOLID END MILLS .

+ ap : Depth of Cut
% DC : Cutting Diameter
% RE : Ball Nose End Mill Radius
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2nd Recommendation

(]

IS < .

= o) £ () Work Materials

2 o <) =

% 3 g | 8 2 Upper : &

= i o i = 5 . =
Product Name | 5 End Mills © ap v L_DL = 1st Recommendation | §

= N 2 0 Under :

= 0 zZ =

g [

o

Ceramic Radius End Mills
Short (ap-0.75xDC)

R |-rc 8
CE4SRB oe 0.75xDC - 4 F DDDDD 1280
6-12
@w @ RENENR
T |-~ S
CEGSRB oc 0.750C | - 6 FUOodo 1281

@w % 6-12 RININN

Barrel End Mills
Medium (ap—2.6xDC)

R L T — IV 8
FIlinl

DC 2
VQT6UR @ P G I 1180

0 O ROOOCO | (7] (N

SOLID END MILLS
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SOLID END MILLS

TOOL NAVI

2nd Recommendation

(]

g 5 i

= o £ o Work Materials

Iz o o =

5 5 § | 8 ¢ Upper : g

i i o <4 |5 \dati g
Product Name | 5 End Mills p ap v E = 1st Recommendation | &

= N 2 2 Under :

= ()] zZ =

8 LL

O

N

Square End Mill

Medium (ap—-3.2xDC)

P | vETRC
@ g DC 15 FIIIDD m

- 2 1282

@SSD @ 6@ 3-25 —éXDC RIIIDD

C2MHA

Ball Nose End Mills

Short / Medium (ap—-3xDC)

== - J For hard brittle
e FRR materials
DC2SB (oc] RE |06 - |2 1272
S E 0.1-3  |-0.7xDC RIIIDD
Long neck (ap—20xDC)
—-_—— For hard brittle
e FRRCOO | D materials
DC2XLB o L K, [oeoc [N | 2 RENECD 1274

Tapered flute (ap—20xDC)

CALATB

® = e | TN

_ 4 1284
% ap : Depth of Cut

05-2 | -20x0C
@ZOQ % RERR([
+ DC : Cutting Diameter

% RE : Ball Nose End Mill Radius

0
|
=
=
@]
Z
L
a
3
]
(D]

1020



2nd Recommendation

(]

g e i

= o) £ () Work Materials

Iz o o 3

a g & 8 Dc’j Upper : E

i i x <4 |5 \dati g
Product Name | 5 End Mills © ap v E = 1st Recommendation | &

= N 2 2 Under :

8 Lo

o)

Square End Mill
Semi long (ap-4xDC)

BEENSS | ek @
bC 3 FIREAL
DF4JC @ 312 | -axDC N RIII 1254

o

PEpe— |
DC 25 FIREAL E For CFRP
DFC4JC @ 6-12 -3.8xDC - 4 RIIIDD 1252

00O

e METRIC
@ DC 25 o | F RO E For CFRP
{:DZ 6-12 | -3.8xDC 2 | REIEEA

DFCJRT

Long neck (ap-10.7xDC)

METRIC

bC 25 FEREN[ @

1.5xDC 4

DF4XL @ @ %@ %E 1-12 -10.7xDC RIIDDD 1255
30°

DC<3 DC23
Radius End Mills
Long neck (ap—30xDC)

METRIC

@ DC 13 33 2 |F IIIII E
DFPSRB <= @ @ % 0.5-12 |-15xDC |-30xDC | 4 RIIIDD 1268
30°

DC=<1.5 DC=2

SOLID END MILLS .

Ball Nose End Mills
Short / Medium (ap—5xDC)

DF2MB - 2 1258

T T——— | METRIC
e e |t

1021
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1022

SOLID END MILLS

TOOL NAVI

Product Name End Mills

Coating or Substrate

Size Range

Neck Length

Flutes

Finish / Rough

Work Materials

Upper :

1st Recommendation
Under :

2nd Recommendation

Page

Ball Nose End Mills

Long neck (ap—40xDC)

- METRIC
FIREN( @
DF2XLB @ g.f—?, E.12.5XDC ffomc 2 1260
@300 @@ RIIIDD
=N =) |veTRC FIINO E
DF2XLBF @ §.§—1 5 (3'18.5ch EE20xDC 2 1264
0 RENNLD
Taper neck (ap—50xDC)
METRIC G
DF3XB ¥or A PR A R e 1269

RERDOD

+* ap : Depth of Cut

0
+ DC : Cutting Diameter

% RE : Ball Nose End Mill Radius
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SOLID END MILLS

z Work Material
©
ol & = P H [M[S] N
S|sg| 2 © |e[223 82 |5
3= > 5|2 &=
o il = ® Product S s §§§§§_§>gg
Iz.‘ ng © Code p @ §§§§%§g§§
;| g 2 N 2533 £/<|5
o o £ ) = BRI
zZ| < 3 2|25 5|5|2|2[E
o sl2 8828382
SQUARE
) | METRIC
@ MS2SS s S [Los_, |e|e|o] |ololo]| 032
End mill, Short cut length, 2 flute
. ——————— NI
@ MS2MS . . DC 0.2—20 0]0|0 0|00 1033
8 End mill, Medium cut length, 2 flute
o]
E @ — METRC  |lolo|o| |olo 1036
o w MS2MD , , s DC 1-12
S End mill, Medium cut length, 2 flute, Strong geometry type
]
(Ms) PESE— | 5l0/0| 0lojo| |03
@ MS2JS ] ) DC 0.1-12
5 End mill, Semi long cut length, 2 flute
@ MS2LS ‘ DC 0.2-12 00|00 O|0|0 1040
End mill, Long cut length, 2 flute
[%2]
2] n
28 @ e= "
ce(%—% v MS2ES . , DC 3—12 0]0|0 0|00 1072
e - End mill, 2 flute, For swiss style lathes
3
LCD METRIC
gé§ @ VE2MV o e olo|o 1186
& @ End mill, Medium cut length, 2 flute, Irregular helix flutes '
IS
- > = \*...... —
" 5E3 C2MHA PG |VETRC o282
EX , i ) DC 3-25
:,' = End mill, Medium cut length, 2 flute, For aluminum alloy
s METRIC METRIC
(] —
o 8 @ iSWHZD B "C" [o/o|o| |o|o|o| |06
Lg = Slotting, Medium cut length, 3 flute DC .0625-7500 1058
3 ;| 2 —
o L ————
3 8 y MP3MC . . oc ss2-s000 |©1@1©] [©]© 1086
End Mill, Medium cut length, 3 flute
(2]
2] n
2y METRIC
3|52 @ MEE—— " [oo/o| 00]o |07
e End mill, 3 flute, For swiss style lathes
5 METRlc2 METRIC
o —
S v & VQMHZV Bl |°° 7 |o|o ololo| [124
ﬁ:', E End mill, Medium cutting length, 3 flute for drilling and slotting | pc .0625-5000 1130
% = METRIC METRIC
5= & VQMHZVOH Re————— DCoT18 lolo ololo| [I134
£ End mill, Medium cutting length, 3 flute for drilling and slotting with thru-coolant | pc .2500-5000 1138
o METRIC
3 | D [sisc ~— oloo| |o|olo| |ioso
DC 1-12
A % = End mill, Short cut length, 4 flute
)
c METRIC
& MS4MC el ololo| |olo|o| 062
DC 1-20
© y End mill, Medium cut length, 4 flute

% DC : Cutting Diameter

1024



Type
No. of Flutes
Features

Applications,

Work Material

® P [ H [MSIN
(o) FEIRREE
= =222&8Z2 3 o
= T =<1 =
Figelle Shape i = EEEE IR
Code © SBT3 =22 o
N sle|l22 =S| 8 <€
N S| 52|05 L 2|3
n FT|IE|B|IB|2|S| 0|
IE
= | =5 ) o
R EIEE
Slg|E£|£]|2|2|0|<

MS4JC ~——————— | 5T o 1064

. . DC 1-12
End mill, Semi long cut length, 4 flute

©
©
O
O
O

MPAMC = olo|o| |o|o 1088

) ) DC .0312-5000
End Mill, Medium cut length, 4 flute

MP4JC 5SS el K olo|o| |olo 1090

) ) DC .0625-5000
End Mill, Semi long cut length, 4 flute

General Use

MSSHD Ry — | olo|o| |ololo| [ios2

. DC 3—20
High power, Short cut length, 4 flute

MSMHD beoos  |©]@]0] |Oo|ojo] [1053

High power, Medium cut length, 4 flute

le
Lathes

For Swiss
S

MS4EC ~Ne— | olo|o| |o|lolo| |io7e

) X DC 3-14
End mill, 4 flute, For swiss style lathes

For
Hardened
Steel

For Difficult-to-cut
Materials

VF4MV s g?'g'_czo olo|o 1188
End mill, Medium cut length, 4 flute, Irregular helix flutes

| wEeTrRIC METRIC

VQMHV NN P72 oo ojolo| [141

End mill, Medium cutting length, 4 flute, Irregular helix flutes | DC .1250-.5000 1145

METRIC METRIC

ESSSE==— "' |olo| | |ojojo| [1¥

End mill, Semi long cut length, 4 flute, Irregular helix flutes | DC .1250~.5000 1150

For CFRP

DFC4JC T ) [METRIC CFRP : O 1252

DC 6—12
End mill, 4 flute, For CFRP

For
Graphite

T
Il
Graphite e
DF4JC E g?';'_clz GFRP/CFRP :O|| 0|0 (1254
End mill, Semi long cut length, 4 flute, For graphite Machineable Ceranics : O

SOLID END MILLS

VFSD t— T olo|o 1191

For Hardened Steel

) - DC 1-12
End mill, Short cut length, For hardened materials

METRIC METRIC
VFMD B (0C 125 ololo 1192
. ) - INCH INCH
End mill, Medium cut length, For hardened materials | DC .0313-.5000 1194

METRIC
VCLD DC 6-25 O|o|o 1113

End mill, Long cut length, 6 flute

VFEMHV B— |""°  |olo olo 1189

) . ] ) DC 6—20
End mill, Medium cut length, 6 flute, Irregular helix flutes

L T O T R G

For Difficult-to-
cut Materials

NEW

o METRIC
VQBMHVCH | End mill, Medium cut Iength,E 010 00|10} (1175

: ) : DC 10—20
6 flute, Irregular helix flutes, With multiple thru-coolant
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SOLID END MILLS

% Work Material
0|l g =] P H [M[S| N
Slgg| £ © |e[223 82 |5
o ol = %) Product ¢ §§},§ﬂ§ =B
e (L83 2 Shape o EIE B IR
F [B|l=g S Code ® 2128|8582l o
B o N S 23|85 2<|5
s| & 2 N EE FHEERE
Z| < b5 g gl el£\=\8E
o E|Z| 88| gl5lgl5
© 3 ElE|2|E|0|<
SQUARE
8|E= v VF8MHVCH | End mill, Medium cut length, 8 pcis20 |©|° o0 1190
S 3 Irregular helix flutes, with multiple thru-coolant
&
0 & @ L ] L
CFRP :
12| © y DFCJRT o . DC 6-12 (@] 1253
2 End mill with cross-nick, For CFRP

LONG NECK SQUARE

HEE @ VOXL —_— |[ETRC oo olo|o| |i152
4| E= &7 _ DC 0.2-1
5 3 End mill, Short cut length, 3—4 flute, Long neck
o METRIC METRIC
£ @ MS2XL ————< ) °C 02 |5/0(0| |0|0|0| [l042
% End mill, Short cut length, 2 flute, Long neck DC .0156-.2500 1050
L
o
2 ————y | '
2 8 @ MS2XL6 . DC 0.3-2.5 0]0|0 0|00 1046
End mill, Short cut length, 2 flute, 6mm shank
238
£13 METRIC
I @ VE2XL '—E_ bcois |O|@le|o 1183
| |0 = End mill, 2 flute, Long neck
i’)‘ 8 _ METRIC METRIC
n olg @ MS4XL o |°C 0 (60[0| |0|O|O| 1066
- 4 218 End mill, Short cut length, 4 flute, Long neck DC .0625-.2500 1070
= 2 e
= . Graphite e}
Q 55 @ DF4xL —————) gg?'_clz GFRPICERP :O| |0 |0O|1255
'-g 5] End mill, Long neck, 4 flute, For graphite Machinezble Ceramics : O
o
5 BALL
I | METRIC
MP2SSB ~= RE 0.1-6 0|00 OO0 1094
Ball nose, Short cut length, 2 flute, Short shank '
o) 4 | METRIC
%) E
4 MP2SB RE 0.1-6 0|0|0 O|0|0 1095
= Ball nose, Short cut length, 2 flute
E METRIC FAéTgRIé
3 e
2 o MP2MB . : INGH 0|0|0 O|0|0 INGH
Ball nose, Medium cutting length, 2 flute RE .0156-.2500 1099

MP2SDB L —] Ll olo|o 1102

) RE 0.5-6
Ball nose, Short cut length, 2 flute, High strength

NEW

VFR2SSB RE 0.5-6 0|00 1246

Ball nose, Short cut length, 2 flute, Short shank

For
Hardened
Steel

oo ®

% DC : Cutting Diameter
% RE : Ball Nose End Mill Radius
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% Work Material
ol @ 5 . P H [MIST N
S168| = 2 |E[2]2/2E]2 |3
= = B =
o il = 7 Product .- 8 BEZIE%5.18] %
,2‘ 3§§ S Code Ebs © §§§%§§g§§
s|5&| 2 5 (2182212552
Z| < § S5/ 55 E|gE
E|B|lE B 8|28 3
© S|l 2|E|0|<
— f ) [ METRIC
g a@ VFR2SB ) | Re 0.1-10 o|lo|o 1248
%) Ball nose, Short cut length, 2 flute
°
2 METRIC
g | A |vrReser O - | O|c|o 1250
5 Ball nose, Short cut length, 2 flute, For Mirror finish cutting '
T
= . INCH
2| & @ vrase o o | ©[©|0]@[0[0] | |1203
Ball nose, Short cut length, 2 flute, For hardened materials
) ;
E%E ————— METRIC Cemgnted 'Carbl_de ©
EE% @ DC2sB ‘ : RE 0.1-3 gillli’lcngrl'ln(a:a/rgilcrjzolnl\ll?tridezg |272
eng Ball nose, Short cut length, 2 flute, For hard brittle materials Quartz Slass O
er) I I I I I
= - — Graphite e}
g é_ @ DE2MB T e e g?gfe GFRP/CFRP :O||0]|0|1258
o Ball nose, Medium cut length, 2 flute, For graphite Mechineable Ceranics : O
e
(5]
= METRIC
5g8 @ VFAMB &= | 0,026 ololo 1220
4 K Ball nose, Medium cut length, 4 flute '
22 METRIC METRIC
g § & VQ4SVB S +— [RE16 00 0|00 1158
== ) ) INCH INCH
5 3 Ball nose, Medium cutting length, 4 flute RE .0625-.2500 1160
LONG NECK BALL
T
o2 eoss——— 400 |VETRC
c g MP2XLB RE 0.05-3 0|0|0 0|00 1104 17
Q y : |
[0} Ball nose, Short cut length, 2 flute, Long neck =
E— METRIC =
—_ (5]
588 CBN2XLB — | |o]o]0 1276 2
£ Ball nose, Short cut length, 2 flute, Long neck LclmJ
£ 2 A —— METRIC =
;C_’__(%% @ VF2WB e —— RE 1-3 OO0 0|0 1202 8
B0 Wide ball nose, Medium cut length, 2 flute
kS
=% —_—
£ % @ VF2XLBS RE 0.2-1 0|0|0|0 1205
% ° Ball nose, 2 flute, Long neck, Short shank ’
o é METRIC METRIC
2|85 @ VF2XLB — e} REO13 1o/o|o|o 1206
2 Ball nose, 2 flute, Long neck RE .0156-.1250 1212
) .
E%.‘E ::_ ————— METRIC Cem(—_:*nted (_:arbl_de @
:EE% @ DC2XLB ) RE 0.1-3 gillliJcncjll—ln(a:a/rgizzo/nl\lﬁtrideég |274
Lo Ball nose, Short cut length, 2 flute, For hard brittle materials Quartz Slass ‘O
8 ey | METRIC Graphite ~:O
= @ DF2XLB RE 0.1-3 GFRP/CFRP :O||0|0|1260
g Ball nose, Medium cut length, 2 flute, Long neck, For graphite Mfm'”e‘ab'e C‘eram|‘cs : p
(O] @ - | veTRIC Graphite :©
5 ) |DFoxLEF _— | [Breonia S0 OI1264
e @ i | RE0.3-15 | |Rigd conpesic Resin : ©
Ball nose, Medium cut length, 2 flute, Long neck, For graphite achineable eramics -
jo
2 @ MS2XLB —— o ololol lolo 1078
= Q9 RE .0078-.1250
2 @ Ball nose, 2 flute, Long neck
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SOLID END MILLS

% Work Material
ol @ = P H [M|S| N
158 2 & |(s]z208l3] |
= G| B =
8 |Z|%5 ® Product S BEI&IZ25 .2 S
> 5| 28| & Code Shape PR EAED b4 1 EIER:
= of=§ [0} 2121888 %=l >
slgt| 2 & |2i2)2|21 L2
z|l < 3 R
o S E|T|T|E5|2 5
© EEEEIEE
TAPER NECK BALL
% § METRIC
£E @ VF3XB “ﬁ RE 04—25 |O]@]©|© 1214
3 5|8 Ball nose, Medium cut length, 3 flute, Taper neck
Q - ;
55| D oo ey MR | 10l 0|0 1266
L g S REO52 || yuctineat Cerarics : O
I5) Ball nose, Medium cut length, 3 flute, Taper neck, For graphite Achineane Lerems - C
RADIUS
IG
S
3| D o ————— 1
2 cg & MS2MRB _ _ bc1-12 |@|@|©] [©]o|o] (1080
0} Corner radius, Medium cut length, 2 flute
' O
£8< c
i §§§ g// VCPSRB ﬁ= g?gle—lz oloe|oe|o|o|o 1114
s Corner radius, Short cut length, 2—4 flute, High precision '
ggg METRIC METRIC
25c @ VEHVRE B |00 115 [5/0/0/0 0/0| | [I224
SES 4 flute, Corner radius, Short cut length, Iregular helix flutes | D 1250-5000 1230
— |
a@ MP4MRB _ _ = | oc 505000 |©|©@|C] |©|O 1092
0 Corner radius, Medium cut length, 4 flute
o]
= METRIC
S @ MS4MRB . . DC 3-20 0|00 OO0 1083
S Corner radius, Medium cut length, 4 flute
(O]
c
4 & VC4JRB [ — Tease |olelo] |olo 1120
Corner radius, Semi long cut length, 4 flute
» METRIC METRIC
£ & VOMHVRB [Pe220 ol0 olojo| |l162
g’ Corner radius, Medium cutting length, 4 flute, Irregular helix flutes | DC .1250-.5000 1167
El METRIC METRIC
pa & VOMHVRBE S DC6716 lolo olo|o !hll;?
§ Corner radius, Medium cutting length, 4 flute, Irregular helix flutes (for finishing) | DC .2500—.5000 1172
&
5 @ VEMHVRBCH | Corner radius, Medium cut length, bc 1620 |C1° 0|0 1240
w 4 flute, Irregular helix flutes, with multiple thru-coolant
— = METRIC
4l g @ VFFDRB ' S— - olo|o 1222
6| &2 | &= , ) g . — |pc3-12
| @ Multi-task corner radius end mill for impact miracle high speed cutting
E METRIC
5 | D |vrsone | oo 1236
6 5 Corner radius, Short cut length, 6 flute
T
= 3
8 @ VFMDRB SSSSw ) | e 5o olo|o 1238
Corner radius, Medium cut length, 6 flute, For hardened materials

% DC : Cutting Diameter
% RE : Ball Nose End Mill Radius



2 Work Material
ol @ = P H [M|S| N
Slgg| £ © |e[223 82 |5
o il = ® Product S 8 §§§§§§>gg
= |5|eE| 8 | o ’ LG G BB
s|gt| 2 & (28222152
Z| < 3 gz 22|22l
3 g|E|E|E| 82853
© IR
T @ VF6MHVRB . . : DC 6-20 00 ©) 1242
6 o Corner radius, Medium cut length, 6 flute, Irregular helix flutes
]
(] NEW
= . R | METRIC
5 & VQBMHVRBCH | Comer radius, Medium cut length, & DC 10-20 010 ©]10|0 1176
| g 6 flute, Irregular helix flutes, with multiple thru-coolant
Z o METRIC
5 3 & VQT5MVRB Comer radius, W S I DC 16,20,25 o0 1178
£ Medium cut length, 5 flute, Irregular helix flutes, With coolant hole
| o
5 METRIC
8| & & VF8MHVRBCH | Comer radius, Medium cut Iength,E DC 16,20 0|0 o|o 1244
8 flute, Irregular helix flutes, with multiple thru-coolant
&)
o METRIC
4|53 CE4SRB _ DC 6-12 © 1280
% = Corner radius, short cut length, 4 flute
] 5]
=
Q.2 METRIC
T2
6 @ CE6SRB . DC 6-12 (¢} 1281
24 Corner radius, short cut length, 6 flute

SOLID END MILLS
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SOLID END MILLS

END MILLS SELECTION CHART

2 Work Material
ol @ = P H [M|S| N
Slgg| £ © |e[22/3 82 |5
g |Z|gs5| @ Product s |BE5 %5 .2 S
> (5| 88| & Code Shape PR EAED b4 1 EIER:
= o=0o = &) S 88|85 |l &
o gu = AN = &b DB E f 5
= S:_ = n B B|B|E S| o]
3 HEEREIEREE
= SEIEEEIR NI
LONG NECK CORNER RADIUS
B
LD ) | METRIC
2588 CBN2XLRB _ ) e s olo|o 1278
£ Corner radius, Medium cut length, 2 flute, Long neck '
Q
= Graphite e
- METRIC
215% @ orpsre | S — (SOl
15} Corner radius, Short cut length, 2—4 flute, High precision, For graphite ) Mf‘ichine‘ab\e L:erami‘cs : Q

TAPER NECK RADIUS

s

2 |BSE @ — |

4 :gE'?g g// VCPSRB . — = |pc 15-12 0|0|0|0|0|0 1118
a2 Corner radius, Short cut length, 2—4 flute, High precision
532
2=

4 |E8E G VEHVRB — ) | METRIC olo|o|o|o|o 1232
525 A . : DC 1-12
Lin=s 4 flute, Corner radius, Short cut length,Irregular helix flutes

TAPER BALL

e METRIC
CALATB SEREEY (o 01284

Ball nose taper end mill, Long cut length, 4 flute, For aluminum impellers

N
For
Aluminum
Alloy

BARREL END MILL

For
Barrel

6

NEW
& VQT6UR S ) |METRC ole| |oli180

. DC 8—-12
Barrel, Medium cut length, 6 flute

% DC : Cutting Diameter
% RE : Ball Nose End Mill Radius

0
|
=
=
@]
Z
L
a
3
]
(D]
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2 Work Material
ol @ = P H [M|S| N
Slgg| £ © |e[22/3 82 |5
g [T|E5 2 Product Sha & HEEENEINER::
> || o= pe 8 xl=L2lg o< ©
F |B[=8 S Code ® 2128|8582l o
s|5&| 2 5 |2132212552
“| g 215|885 2|8/¢
o S|5|8 228 3=
ROUGHING
" . | METRIC
W VQSVR PPN ([ °  |o|o olo|o| 1155
3 0 Roughing end mill, Short cut length, 3—4 flute, Irregular helix flutes
IS
il G VFSFPR B """  |o|o olo 1196
a y ) ) DC 3-20
= Roughing end mill, Short cut length, 3—4 flute
[ | +
: @ VFMFPR s |olo olo 200
e @ ) ) ' DC 520 '
4 = Roughing end mill, Medium cut length, 4 flute
>
= y VFSFPRCH Roughing end mill, . . DC 16,20 0|0 0|0 1198
| 5 Short cut length, 4 flute, with multiple thru-coolant
L
6 y VF6SVRCH Roughing end mill, Short cut length, “ | DC 16,20 o0 o|o 1199
6 flute, Irregular helix flutes, with multiple thru-coolant

CHAMFER CUTTER

~— e o|lo|o| |olo|o|ofi122
vC2C — | . 11

Chamfer cutter, 2 flute

[N)
For
Chamfering

SOLID END MILLS
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MSTAR END MILLS

MS2SS

End mill, Short cut length, 2 flute

00

DC<3 DC23

(WS Carbon Steel, Alloy Steel, Cast Iron {Tool e, P Hardened Stel, Hardened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Heat ResistantAlloy| < oPPer Alloy it
© © O @) O @)

Bjj 1 ) I |8 Type 1
[a]

APMX

SQUARE

LF

__—1BHTA215°

e
g ] - 3 Type 2
[a]
N APMX

LF
DC=0.1 DC>0.1
0 0
- 0.010 - 0.020 Q NS < ] % 8 Type 3
4<DCON<6 |8<DCON<10| DCON=12 [ P~y g

BALL

0 0 0
- 0.008 - 0.009 - 0.011 APMX

LF

@ 2 flute end mill for general use.

(92)
—
a
<
04
o
i
<
'_
—l
i
@
14
<
o
O
=
T
O
=)
o
o

(mm)
No. of %
Order Number DC APMX LF DCON Flutes % Type
MS2SSD0010 0.1 0.15 40 4 2 * 1
MS2SSD0020 0.2 0.3 40 4 2 * 2
MS2SSD0030 0.3 0.45 40 4 2 * 2
MS2SSD0040 0.4 0.6 40 4 2 * 2
MS2SSD0050 0.5 0.75 40 4 2 * 2
MS2SSD0060 0.6 0.9 40 4 2 * 2
MS2SSD0070 0.7 11 40 4 2 * 2
" MS2SSD0080 0.8 1.2 40 4 2 * 2
- MS2SSDO0090 0.9 1.4 40 4 2 * 2
S MS2SSD0100 1 15 40 4 2 * 2
% MS2SSD0120 1.2 1.8 40 4 2 * 2
g MS2SSD0150 15 2.3 40 4 2 * 2
= MS2SSD0180 1.8 2.7 40 4 2 * 2
I MS2SSD0200 2 3 40 4 7 * 2
MS2SSD0250 25 3.8 40 4 2 * 2
MS2SSD0300 3 4.5 45 6 2 * 2
MS2SSD0400 4 6 50 6 2 * 2
MS2SSD0500 5 7.5 50 6 2 * 2
MS2SSD0600 6 9 50 6 2 * 3
MS2SSD0700 7 10.5 60 8 2 * 2
MS2SSD0800 8 12 60 8 2 * 3
MS2SSD0900 9 13.5 70 10 2 * 2
MS2SSD1000 10 15 70 10 2 * 3
MS2SSD1100 11 16.5 75 12 2 * 2
MS2SSD1200 12 18 75 12 2 * 3

032 @ :USAStock * : Stocked in Japan



MS2MS

End mill, Medium cut length, 2 flute

00

DC<3 DC23
e | ] iy | Mo | et eouBaamanAlod o Aloy_| Aurinum Aoy
©) ©) @) O O @)
1 BHTA 15°
e, L s m——
APMX
LF
=z
JES= ] [fwe
APMX L
=z
DC<12 DC>12 8 S } |§ Type 3
- 0.020 - 0.030 ABMX LF
4<DCON<6 [8<DCON<10|12<DCON<16| DCON=20
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
@ 2 flute end mill for general use.
(mm)
No. of %
Order Number DC APMX LF DCON Flutes % Type
MS2MSD0020 0.2 0.4 40 4 2 (] 1
MS2MSD0030 0.3 0.6 40 4 2 (] 1
MS2MSD0040 0.4 0.8 40 4 2 (] 1
MS2MSD0050 0.5 1 40 4 2 (] 1
MS2MSD0060 0.6 1.2 40 4 2 (] 1
MS2MSDO0070 0.7 1.4 40 4 2 (] 1
MS2MSDO0080 0.8 1.6 40 4 2 (] 1
MS2MSD0090 0.9 1.8 40 4 2 (] 1
MS2MSD0100 1 2 40 4 2 (] 1
MS2MSD0110 1.1 2.2 40 4 2 (] 1
MS2MSD0120 1.2 2.4 40 4 2 (] 1
MS2MSD0130 1.3 2.6 40 4 2 (] 1
MS2MSD0140 1.4 2.8 40 4 2 (] 1
MS2MSD0150 1.5 3 40 4 2 (] 1
MS2MSD0160 1.6 3.2 40 4 2 [ ] 1
MS2MSD0170 1.7 34 40 4 2 (] 1
MS2MSD0180 1.8 3.6 40 4 2 [ ] 1
MS2MSD0190 1.9 3.8 40 4 2 (] 1
MS2MSD0200 2 4 40 4 2 [ ] 1
MS2MSD0210 2.1 4.2 40 4 2 () 1
MS2MSD0220 2.2 4.4 40 4 2 (] 1
MS2MSD0230 2.3 4.6 40 4 2 () 1
MS2MSD0240 2.4 4.8 40 4 2 ° 1
MS2MSD0250 2.5 5 40 4 2 (] 1
MS2MSD0260 2.6 5.2 40 4 2 (] 1
MS2MSD0270 2.7 54 40 4 2 (] 1
MS2MSD0280 2.8 5.6 40 4 2 (] 1
MS2MSD0290 2.9 5.8 40 4 2 (] 1
MS2MSD0300 3 6 45 6 2 (] 1
MS2MSD0310 3.1 6.2 45 6 2 * 1
MS2MSD0320 3.2 6.4 45 6 2 * 1

CARBIDE

SQUARE

BALL

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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MSTAR END MILLS

MS2MS

End mill, Medium cut length, 2 flute

CARBIDE (mm)
No. of %

Order Number DC APMX LF DCON Flutes % Type
m MS2MSD0330 3.3 6.6 45 6 2 | x| 1
= MS2MSD0340 3.4 6.8 45 6 2 | x| 1
8 MS2MSD0350 35 7 45 6 2 * 1
® MS2MSDO0360 3.6 7.2 45 6 2 | x| 1
MS2MSD0370 3.7 7.4 45 6 2 | x| 1
- MS2MSD0380 3.8 7.6 45 6 2 | x| 1
< MS2MSD0390 3.9 7.8 45 6 2 | x| 1
MS2MSD0400 4 8 50 6 2 | e | 1
" MS2MSD0410 4.1 8.2 50 6 2 | x| 1
) MS2MSD0420 4.2 8.4 50 6 2 | x| 1
= MS2MSD0430 43 8.6 50 6 2 | x| 1
X MS2MSD0440 4.4 8.8 50 6 2 | x| 1
MS2MSD0450 4.5 9 50 6 2 | x| 1
o MS2MSD0460 4.6 9.2 50 6 2 | x| 1
o MS2MSD0470 4.7 9.4 50 6 2 | x| 1
< MS2MSD0480 4.8 9.6 50 6 2 | x| 1
y MS2MSD0490 4.9 9.8 50 6 2 | x| 1
m| MS2MSD0500 5 10 50 6 2 | e| 1
e MS2MSD0510 5.1 10.2 50 6 2 | x| 1
< MS2MSD0520 5.2 104 50 6 2 | x| 1
MS2MSD0530 5.3 10.6 50 6 2 | x| 1
S MS2MSD0540 5.4 108 50 6 2 | x| 1
5 MS2MSDO0550 5.5 1 50 6 2 | x| 1
3 MS2MSDO0560 5.6 11.2 50 6 2 | x| 1
s MS2MSD0570 5.7 11.4 50 6 2 | x| 1
MS2MSDO0580 5.8 11.6 50 6 2 | x| 1
MS2MSDO0590 5.9 11.8 50 6 2 | x| 1
” MS2MSD0600 6 12 50 6 2 | o] 2
3 MS2MSDO0650 6.5 13 60 8 2 | x| 1
S MS2MSD0700 7 14 60 8 2 | x| 1
o MS2MSD0750 7.5 15 60 8 2 | x| 1
g MS2MSD0800 8 16 60 8 2 | o] 2
5 MS2MSD0850 8.5 17 70 10 2 | x| 1
3 MS2MSD0900 9 18 70 10 2 | x| 1
MS2MSD0950 9.5 19 70 10 2 | x| 1
MS2MSD1000 10 20 70 10 2 | e | 2
MS2MSD1100 11 22 75 12 2 | x| 1
MS2MSD1200 12 24 75 12 2 | e | 2
MS2MSD1600 16 32 90 16 2 | x| 2
MS2MSD1800 18 36 90 16 2 |« | 3
MS2MSD2000 20 40 100 20 2 | x| 2

1034 @ :USAStock * : Stocked in Japan



MS2SS MS2MS

End mill, Short cut length, 2 flute End mill, Medium cut length, 2 flute

RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Hardened steel (45—55HRC)
Alloy steel, Pre-hardened steel
Work L
Material | Ajs) 1050, AISI No 35 B, AISI H13 etc. EE
AISI P20, AISI P21 etc. )
DC Revolution Table feed Depth of cut Revolution Table feed Depth of cut (_(/))
(mm) (min™) (mm/min) (IPM) (mm) (min™") (mm/min) (1PM) (mm)
0.1 40000 40 1.6 0.001 40000 40 1.6 0.001 j
0.2 40000 100 3.9 0.002 40000 100 3.9 0.002 <
0.3 40000 200 7.9 0.005 40000 200 7.9 0.005 @
0.4 40000 600 23.6 0.01 40000 600 23.6 0.01
0.5 40000 1000 39.4 0.015 40000 960 37.8 0.015 g
0.6 40000 1200 47.2 0.02 40000 1200 47.2 0.02 a)
0.7 40000 1400 55.1 0.02 40000 1400 55.1 0.02 é
0.8 40000 1600 63.0 0.03 40000 1600 63.0 0.03
0.9 40000 1800 70.9 0.04 40000 1600 63.0 0.04 %
1 40000 2000 78.7 0.06 32000 1600 63.0 0.06 o
1.5 40000 3000 118.1 0.12 32000 1900 74.8 0.08 l<—(
2 30000 3000 118.1 0.18 24000 1900 74.8 0.10
2.5 24000 2600 102.4 0.25 19000 1600 63.0 0.13 d
3 20000 2300 90.6 0.30 16000 1400 55.1 0.15 %
4 15000 2000 78.7 0.40 12000 1200 47.2 0.20 %
5 12000 1600 63.0 0.50 9000 900 35.4 0.25
6 10000 1400 55.1 0.60 7000 700 27.6 0.30 2
8 8000 1000 39.4 0.80 5600 550 21.7 0.40 5
10 6400 900 35.4 1.00 4500 500 19.7 0.50 8
12 5400 820 32.3 1.00 3800 450 17.7 0.50 =
16 2400 380 15.0 3.00 1200 100 3.9 0.80
20 1900 320 12.6 4.00 1000 80 3.1 1.00
()]
-
<Please refer to the list above §
for depth of cut.
pC 2
Depth of . w
out =1DC <Please refer to the list above a
for depth of cut. )
h (]
(%]
DC:Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.

Note 2) In case of slotting with over 3 mm endmill, please reduce revolution to 50—70% of above value, and reduce feed rate to 40—60% of
above value.

Note 3) When drilling, please set the feed rate at 1/3 or below of the above value.

Note 4) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.
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MSTAR END MILLS

MS2MD

End mill, Medium cut length, 2 flute

00

DC<3 DC=>3

CARBIDE Carbon Steel, Alloy Steel, Cast Iron | ToolSeel,PreHardened Stee, Hardened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy] C°PPeTAlloy | Aluminum Alloy
©) © @) O O

{BHTA2 15°

H:J 8jz§&<>/| — % Type 1

< APMX §

2 LF a

o

n

- g B - - - Type 2

é APMX 8

LF a
<DC<

" 1500_ 12

2 - 0.020

2 4<DCON<6 |8<DCON=<10| DCON=12

0 I an
- 0.008 - 0.009 - 0.011

o @ Strong edge type, 2 flute end mill with high resistance to corner fracturing.

L

Z

= (mm)

d No. of %

% Order Number DC APMX LF DCON Flutes [ S Type

g n
MS2MDDO0100 1 2.5 40 4 2 * 1

e MS2MDD0150 15 3.8 40 4 2 | x| 1

5 MS2MDD0200 2 5 40 4 2 * 1

8 MS2MDD0250 2.5 6.3 40 4 2 * 1

= MS2MDDO0300 3 7.5 50 6 2 * 1
MS2MDDO0400 4 10 50 6 2 * 1
MS2MDDO0500 5 125 50 6 2 * 1
MS2MDDO0600 6 15 50 6 2 * 2
MS2MDDO0800 8 20 60 8 2 * 2
MS2MDD1000 10 25 70 10 2 * 2
MS2MDD1200 12 30 90 12 2 * 2

0
|
=
=
@]
Z
L
a
3
]
(D]
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CARBIDE

RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Hardened steel (45-55HRC)
Alloy steel, Pre-hardened steel
Worl§ T
Material | Ay 1050, AISI No 35 B, AISI H13 etc. EE
AISI P20, AISI P21 etc. )
DC Revolution Table feed Depth of cut Revolution Table feed Depth of cut (_(/))
(mm) (min™) (mm/min) (1IPm) (mm) (min'™) (mm/min) (IPM) (mm)
1 40000 2000 78.7 0.06 32000 1600 63.0 0.06 j
1.5 40000 3000 118.1 0.12 32000 1900 74.8 0.08 <
2 30000 3000 118.1 0.18 24000 1900 74.8 0.10 @
2.5 24000 2600 102.4 0.25 19000 1600 63.0 0.13
3 20000 2300 90.6 0.30 16000 1400 55.1 0.15 g
4 15000 2000 78.7 0.40 12000 1200 47.2 0.20 a
5 12000 1600 63.0 0.50 9000 900 354 0.25 é
6 10000 1400 55.1 0.60 7000 700 27.6 0.30
8 8000 1000 394 0.80 5600 550 21.7 0.40 %
10 6400 900 35.4 1.00 4500 500 19.7 0.50 o
12 5400 820 32.3 1.00 3800 450 17.7 0.50 li:
<Please refer to the list above
for depth of cut. DC 1
LLl
Depth of <1pC <Please refer to the list above o
cut for depth of cut. [
/ <
DC:Dia. m
Note 1) If the depth of cut is smaller than this table, feed rate can be increased. %
Note 2) When drilling, please set the feed rate at 1/3 or below of the above value. T
Note 3) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and %
the feed rate proportionately. 8

SOLID END MILLS
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MSTAR END MILLS

MS2JS

End mill, Semi long cut length, 2 flute

000

(WS Carbon Steel, Alloy Steel, Cast Iron {Tool e, PeHardened el Hardened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |HeatResistantAlloy|  SOPPerAlloy | Aluminum Alioy
© @) @) @) @) @)
___—BHTA210°
m : ——h ] Type 1
D: z
< APMX 8
=) LF o
(04
n
I/YBHTAZ 15°
0 ——n - Type 2
- z
< APMX S
m LF a

DC=0.1 DC>0.1
0 0
- 0.010 - 0.020

O A _ _
@ 4<DCON<6 [8<DCON<10| DCON=12 OI Type 3
0 0 0
- 0.008 - 0.009 - 0.011 APMX

LF

DCON

@ 2 flute end mill for general use.

(92)
—
a
<
04
o
i
<
'_
—l
i
@
14
<
o
O
=
T
O
=)
o
o

(mm)
No. of %
Order Number DC APMX LF DCON Flutes % Type
MS2JSD0010 0.1 0.3 40 4 2 ® 1
MS2JSD0020 0.2 0.6 40 4 2 [} 2
MS2J3SD0030 0.3 0.9 40 4 2 ® 2
MS2JSD0040 0.4 1.2 40 4 2 [} 2
MS2JSD0050 0.5 15 40 4 2 ® 2
MS2JSD0060 0.6 1.8 40 4 2 [} 2
MS2JSD0070 0.7 2.1 40 4 2 ® 2
m MS2JSD0080 0.8 2.4 40 4 2 [} 2
- MS2JSD0090 0.9 2.7 40 4 2 ® 2
s MS2JSD0100 1 3 40 4 2 [} 2
% MS2JSD0120 1.2 3.6 40 4 2 ® 2
g MS2JSD0150 15 4.5 40 4 2 [} 2
3 MS2JSD0180 1.8 5.4 40 4 2 ® 2
2 MS2JSD0200 2 6 40 4 2 ° 2
MS2JSD0250 25 7.5 40 4 2 e 2
MS2JSD0300 3 9 45 6 2 [} 2
MS2JSD0400 4 12 50 6 2 ® 2
MS2JSD0500 5 15 50 6 2 [} 2
MS2JSD0600 6 18 50 6 2 e 3
MS2JSD0800 8 24 70 8 2 [} 8
MS2JSD1000 10 30 90 10 2 ° 3
MS2JSD1200 12 36 90 12 2 [J 8

|038 @ :uUSsA stock



CARBIDE

RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC)
Work | Alloy steel (—30HRC) Pre-hardened steel Titanium alloy L
Material ) 04
AISI 1050, AlSI 35, AISI H13, AISI W1-10, AISI 304, AISI 306, Ti-6Al-4V etc. AISI H13 etc. <
AISI P20 etc. AISI P21 etc. »)
DC Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed (_(/})
(mm) (min”") | (mm/min) (1PM) (min") | (mm/min) ((=1Y)] (min”") | (mm/min) ((=1Y)] (min") | (mm/min) (1PM)
0.1 40000 — (40) | —(1.6) | 40000 — (40) | —(1.6) | 40000 —(35) | —(1.4) | 40000 | — (25)| —(1.0) j
0.2 40000 — (45) | —(1.8) | 40000 — (45) | —(1.8) | 40000 —((35) | —(1.4) | 32000 | — (25)| —(1.0) <
0.3 40000 — (55) | —(2.2)| 32000 —(45) | —(@1.8) 27000 —(@35) | —(1.4) | 21000 | — (25)| —(1.0) @
0.4 32000 — (60) | —(2.4) | 24000 —(45) | —(1.8) 20000 —(35) | —(1.4) 16000 | — (25)| —(1.0)
0.5 25000 —(60) | —(2.4)| 19000 —(45) | —(1.8) 16000 —(@35) | —(1.4) 13000 | — (25)| —(1.0) g
0.6 21000 — (60) | —(2.4)| 16000 —(45) | —(1.8) 13000 —(@35) | —(1.4) 11000 | — (25)| —(1.0) a)
0.7 18000 —(60) | —(2.4)| 14000 —(45) | —(1.8) 11000 —@35) | —(14) 9100 | — (25)| —(1.0) é
0.8 16000 — (60) | —(2.4)| 12000 —(45) | —(1.8) 9900 —(35) | —(1.4) 8000 | — (25)| —(1.0)
0.9 14000 —(60) | —(2.4)| 11000 —(45) | —(1.8) 8800 — @35 | —(1.4) 7100 | — (25)| —(1.0) %
1 13000 60 (60) | 2.4 (2.4) 9500 45 (45) | 1.8 (1.8) 8000 35(35) | 1.4(1.4) 6400 | 25 (25)| 1.0 (1.0) o
1.5 8500 60 (60) | 2.4(2.4) 6400 45 (45) | 1.8(1.8) 5300 35(35) | 1.4(14) 4200 | 25 (25)| 1.0(1.0) |<£
2 6400 60 (60) | 2.4(2.4) 4800 45 (45) | 1.8(1.8) 4000 35(35) | 1.4(1.4) 3200 | 25 (25)| 1.0(1.0)
2.5 5100 60 (60) | 2.4(2.4) 3800 45 (45) | 1.8(1.8) 3200 40 (40) | 1.6 (1.6) 2500 | 25 (25)| 1.0(1.0) d
3 4200 65 (60) | 2.6 (2.4) 3400 55 (45) | 2.2 (1.8) 2600 40 (40) | 1.6 (1.6) 2100 | 25 (25)| 1.0(1.0) %
4 3400 80 (60) | 3.1(2.4) 2700 65 (45) | 2.6 (1.8) | 2100 (1600) | 50 (30) | 2.0 (1.2) 1700 | 35 (25)| 1.4(1.0) %
5 2900 | 100 (60) | 3.9(2.4) 2300 80 (45) | 3.1(1.8) | 1800 (1350) | 60 (30) | 2.4 (1.2) 1500 | 40 (25)| 1.6 (1.0)
6 2500 |120(60) | 4.7 (2.4) 2000 | 100 (50) | 3.9(2.0) | 1500 (1100) | 75(30) | 3.0(1.2) 1300 | 50 (25)| 2.0(1.0) %
8 1900 | 130 (60) | 5.1(2.4) 1500 | 100 (50) | 3.9 (2.0) | 1200 (900) | 80 (30) | 3.1 (1.2) 1000 | 50 (25)| 2.0(1.0) 5
10 1600 |130(60) | 5.1(2.4) 1300 |100(50) | 3.9(2.0) | 950 (710)| 75(30) | 3.0 (1.2) 800 | 50 (25)| 2.0(1.0) 8
12 1300 | 120 (60) | 4.7 (2.4) 1100 | 100 (50) | 3.9(2.0) | 800 (600) | 75(30) | 3.0(1.2) 670 | 50 (25) | 2.0(1.0) e=
<0.05DC (MAX.0.5mm) <0.02DC
<2.5DC <2DC
0
|
=
Depth of (DC=61) (DC=¢1) =
cut DC %
<0.02DC (DC<¢0.5) oe ]
<0.05DC (¢#0.5<DC<®1) <0.02DC (DC<¢0.5) 9
<0.1DC ($1<DC<¢2) <0.05DC (DC= ¢0.5) =
/ <0.2DC (DC= ¢2) / 2
() : Indicates standard revolution and feed rate in slotting. DC:Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) When drilling, please set the feed rate at 1/3 or below of the above value.

Note 4) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.
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MSTAR END MILLS

MS2LS

End mill, Long cut length, 2 flute

L2000

DC<3 DC>3 DC<3 DC>3
CARBIDE Carbon Steel, Alloy Steel, Cast Iron | ToolSeel,PreHardened Stee, Hardened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy] C°PPeTAlloy | Aluminum Alloy
©) © @) O O O

___— 1 BHTA215°
Q T~ — | _
m ] { Tee
< APMX 8
) LF a
(@4
N
3 8l B ; Type 2
é APMX §
LF e
% o.%socsu
= - 0.020
2 4<DCON<6 |[8<DCON<10| DCON=12
[ 0 0 0
- 0.008 - 0.009 - 0.011
x @2 flute end mill for general use.
lé.l
= (mm)
d No. of | x
24 Order Number DC APMX LF DCON Flutes § Type
EE )
o
MS2LSD0020 0.2 0.8 40 4 2 * 1
S MS2L.SD0030 03 12 40 4 2 | x| 1
= MS2LSD0040 0.4 1.6 40 4 2 * 1
= MS2LSD0050 0.5 2 40 4 2 * 1
o MS2LSD0060 0.6 2.4 40 4 2 * 1
MS2LSD0070 0.7 2.8 40 4 2 * 1
MS2LSD0080 0.8 3.2 40 4 2 * 1
" MS2LSD0090 0.9 3.6 40 4 2 * 1
- MS2LSD0100 1 4 40 4 2 * 1
s MS2LSD0150 15 6 40 4 2 * 1
2 MS2LSD0200 2 8 40 4 2 * 1
g MS2LSD0250 2.5 10 50 4 2 * 1
5 MS2LSD0300 3 12 50 6 2 * 1
I MS2LSD0400 4 16 50 6 2 * 1
MS2LSD0500 5 20 60 6 2 * 1
MS2LSD0600 6 24 60 6 2 * 2
MS2LSD0800 8 32 70 8 2 * 2
MS2LSD1000 10 40 90 10 2 * 2
MS2LSD1200 12 48 110 12 2 * 2
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

M Slotting
Carbon steel, Cast iron, Alloy steel, Tool steel, ]
Work Alloy steel (—30HRC) Pre-hardened steel E(:
Material| s 1050, AlSI 35, AISI H13, AISI W1-10, 8,
AISI P20 etc. AISI P21 etc. N
DC Revolution Table feed Depth of cut Revolution Table feed Depth of cut
(mm) (min™) (mm/min) (IPM) (mm) (min™) (mm/min) (IPM) (mm) -
0.2 40000 400 15.7 0.001 30000 250 9.8 0.001 é
0.3 40000 600 23.6 0.005 35000 420 16.5 0.005
0.4 40000 700 27.6 0.007 30000 420 16.5 0.007 0
0.5 40000 800 LB 0.01 24000 380 15.0 0.01 =)
0.6 33000 800 315 0.015 21000 480 18.9 0.01 9(
0.7 28000 800 Sl 0.015 18000 480 18.9 0.015 @
0.8 25000 800 315 0.02 16000 480 18.9 0.02
0.9 22000 800 31.5 0.03 15000 500 19.7 0.03 %
1 20000 800 315 0.04 13000 500 19.7 0.04 %
1.5 13000 800 315 0.10 9000 500 19.7 0.10 =
2 10000 800 315 0.15 6700 500 19.7 0.15 3
2.5 9000 800 31.5 0.20 6000 500 19.7 0.20 El:J
3 8000 800 315 0.20 5200 460 18.1 0.20 x
4 6000 600 23.6 0.20 4000 340 134 0.20 %
5 4800 480 18.9 0.30 3200 280 11.0 0.20 o
6 4000 400 15.7 0.30 2600 210 8.3 0.20 %
8 3000 300 11.8 0.30 2000 170 6.7 0.30 %
10 2400 240 9.4 0.30 1600 140 585 0.30 8
12 2000 200 7.9 0.30 1300 110 4.3 0.30
DC
Depth of <Please refer to the list above
cut for depth of cut. %))
/i DC:Dia. ;‘
=
Hl Shoulder milling %
Carbon steel, Cast iron, Alloy steel, Tool steel, %
Work Alloy steel (—30HRC) Pre-hardened steel 8
Material| s 1050, AlSI 35, AISI H13, AISI W1-10,
AISI P20 etc. AISI P21 etc.
DC Revolution Table feed Width of cut | Revolution Table feed Width of cut
(mm) (min?) (mm/min) (IPM) (mm) (min™) (mm/min) (IPM) (mm)
3 3500 370 14.6 0.05 2600 250 9.8 0.03
4 2800 370 14.6 0.06 2100 200 7.9 0.03
5 2200 330 13.0 0.06 1700 160 6.3 0.03
6 1800 300 11.8 0.06 1500 140 5.5 0.03
8 1600 270 10.6 0.08 1100 140 55 0.04
10 1400 240 9.4 0.10 900 140 55 0.05
12 1200 200 7.9 0.10 750 120 4.7 0.06
<Please refer to the Iistfgove for depth of cut.
Depth of
out <3DC
DC:Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.

Note 2) When drilling, please set the feed rate at 1/3 or below of the above value.

Note 3) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.
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MSTAR END MILLS

MS2XL

End mill, Short cut length, 2 flute, Long neck

00

DC<0.4 DC=0.4

CARBIDE Carbon Steel, Alloy Steel, Cast Iron | Tool Seel,PreHardened Stee, Hartened Ske| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy] C°PPerAlloy | Aluminum Alloy
©) © O O O O

z ] BHTA2 12°
m T E———— 8 — —T | wen
9(: APMX §
2 LU a
o LF
n
- g
Q | ] , - ]
é 01:9‘7\:%)( 8 e
DC<0.5 DC>0.5 ) LU 8
%) 5 5 LF
2 - 0.010 - 0.020
2 ‘ 4<DCON<6
N0
- 0.008
x @2 flute long neck end mill.
é
= (mm)
d No. of | x
8:1 Order Number DC APMX LU DN LF DCON Flutes § Type
x n
@ MS2XLD0020N005 0.2 0.3 0.5 0.17 45 4 2 * 1
% MS2XLD0020N010 0.2 0.3 1 0.17 45 4 2 * 1
g MS2XLD0020N015 0.2 0.3 1.5 0.17 45 4 2 * 1
8 MS2XLDO030N010 0.3 0.4 1 0.27 45 4 2 * 1
o MS2XLDO0O030N020 0.3 0.4 2 0.27 45 4 2 * 1
MS2XLDO030N030 0.3 0.4 8 0.27 45 4 2 * 1
MS2XLDO030N060 0.3 0.4 6 0.27 45 4 2 * 1
MS2XLD0O030N090 0.3 0.4 9 0.27 45 4 2 * 1
g MS2XLD0040N020 0.4 0.6 2 0.36 45 4 2 * 1
s MS2XLD0040N030 0.4 0.6 3 0.36 45 4 2 * 1
% MS2XLD0040N040 0.4 0.6 4 0.36 45 4 2 * 1
g MS2XLD0040N080 0.4 0.6 8 0.36 45 4 2 * 1
= MS2XLD0040N120 0.4 0.6 12 0.36 45 4 2 * 1
8 MS2XLD0O050N020 0.5 0.7 2 0.46 45 4 2 * 1
MS2XLD0O050N040 0.5 0.7 4 0.46 45 4 2 ( 1
MS2XLDO0O050N060 0.5 0.7 6 0.46 45 4 2 ( J 1
MS2XLD0O050N080 0.5 0.7 8 0.46 50 4 2 (] 1
MS2XLDO0O050N100 0.5 0.7 10 0.46 50 4 2 ( J 1
MS2XLDO050N150 0.5 0.7 15 0.46 50 4 2 (] 1
MS2XLD0060N020 0.6 0.9 2 0.56 45 4 2 * 1
MS2XLD0O060N040 0.6 0.9 4 0.56 45 4 2 * 1
MS2XLDO0O060N060 0.6 0.9 6 0.56 45 4 2 * 1
MS2XLD0O060N080 0.6 0.9 8 0.56 50 4 2 * 1
MS2XLDO0O060N100 0.6 0.9 10 0.56 50 4 2 * 1
MS2XLDO060N120 0.6 0.9 12 0.56 50 4 2 * 1
MS2XLDO060N180 0.6 0.9 18 0.56 50 4 2 * 1
MS2XLDO0070N020 0.7 1 2 0.66 45 4 2 * 1
MS2XLDO0070N040 0.7 1 4 0.66 45 4 2 * 1
MS2XLDO0070N060 0.7 1 6 0.66 45 4 2 * 1
MS2XLDO0070N0O80 0.7 1 8 0.66 50 4 2 * 1
MS2XLDO0070N100 0.7 1 10 0.66 50 4 2 * 1

042 @ :USAStock * : Stocked in Japan



(mm) IR

No. of |
Order Number DC APMX LU DN LF DCON Flutes g Type

MS2XLD0080ON040 0.8 1.2 4 0.76 45 4 2 * 1 L
MS2XLDO080ONO60 0.8 1.2 6 0.76 45 4 2 * 1 E,::
MS2XLDO0O080ONO80 0.8 1.2 8 0.76 50 4 2 * 1 8
MS2XLD0080ON100 0.8 1.2 10 0.76 50 4 2 * 1 ()
MS2XLD0080ON120 0.8 1.2 12 0.76 50 4 2 * 1
MS2XLDO0080ON160 0.8 1.2 16 0.76 50 4 2 * 1 j
MS2XLD0080N240 0.8 1.2 24 0.76 60 4 2 * 1 é
MS2XLDO0090N060 0.9 1.4 6 0.86 45 4 2 * 1
MS2XLD0090N080 0.9 1.4 8 0.86 50 4 2 * 1
MS2XLDO0090N100 0.9 1.4 10 0.86 50 4 2 * 1 %
MS2XLDO090N150 0.9 1.4 15 0.86 60 4 2 * 1 )
MS2XLD0100N040 1 1.5 4 0.94 50 4 2 ® 1 é
MS2XLD0100N060 1 1.5 6 0.94 50 4 2 ® 1
MS2XLD0100N080 1 1.5 8 0.94 50 4 2 ® 1 %
MS2XLD0100N100 1 1.5 10 0.94 50 4 2 ( 1 o
MS2XLD0100N120 1 1.5 12 0.94 50 4 2 ® 1 |<£
MS2XLD0100N160 1 1.5 16 0.94 60 4 2 [ 1
MS2XLD0100N200 1 1.5 20 0.94 60 4 2 [ ) 1 d
MS2XLD0100N250 1 1.5 25 0.94 70 4 2 * 1 8::
MS2XLD0100N300 1 1.5 30 0.94 70 4 2 * 1 <
MS2XLD0120N060 1.2 1.8 6 1.14 50 4 2 * 1 =
MS2XLD0120N080 1.2 1.8 8 1.14 50 4 2 * 1 %
MS2XLD0120N100 1.2 1.8 10 1.14 50 4 2 * 1 g
MS2XLD0120N120 1.2 1.8 12 1.14 50 4 2 * 1 8
MS2XLD0120N160 1.2 1.8 16 1.14 60 4 2 * 1 o
MS2XLD0120N200 1.2 1.8 20 1.14 60 4 2 * 1
MS2XLD0150N060 15 2.3 6 1.44 50 4 2 * 1
MS2XLD0150N080 i3 2.3 8 1.44 50 4 2 * 1
MS2XLD0150N100 15 2.3 10 1.44 50 4 2 * 1 g
MS2XLD0150N120 i3 2.3 12 1.44 50 4 2 * 1 s
MS2XLD0150N140 15 2.3 14 1.44 60 4 2 * 1 %
MS2XLD0150N160 15 2.3 16 1.44 60 4 2 * 1 w
MS2XLD0150N180 15 2.3 18 1.44 60 4 2 * 1 %
MS2XLD0150N200 1.5 2.3 20 1.44 60 4 2 * 1 8
MS2XLD0150N250 15 2.3 25 1.44 70 4 2 * 1
MS2XLD0150N300 15 2.3 30 1.44 70 4 2 * 1
MS2XLD0150N380 1.5 2.3 38 1.44 80 4 2 * 1
MS2XLD0150N450 1.5 2.3 45 1.44 80 4 2 * 1
MS2XLD0200N060 2 3 6 1.9 50 4 2 * 1
MS2XLD0200N080 2 3 8 1.9 50 4 2 * 1
MS2XLD0200N100 2 3 10 1.9 50 4 2 ® 1
MS2XLD0200N120 2 3 12 1.9 50 4 2 * 1
MS2XLD0200N140 2 3 14 1.9 60 4 2 ® 1
MS2XLD0200N160 2 3 16 1.9 60 4 2 [ ) 1
MS2XLD0200N180 2 3 18 1.9 60 4 2 * 1
MS2XLD0200N200 2 3 20 1.9 60 4 2 [ 1
MS2XLD0200N250 2 3 25 1.9 70 4 2 ® 1
MS2XLD0200N300 2 3 30 1.9 70 4 2 ® 1
MS2XLD0200N350 2 3 35 1.9 80 4 2 * 1
MS2XLD0200N400 2 3 40 1.9 90 4 2 * 1
MS2XLD0200N500 2 3 50 1.9 100 4 2 * 1
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MSTAR END MILLS

MS2XL

End mill, Short cut length, 2 flute, Long neck

CARBIDE (mm)
No. of | x
Order Number DC APMX LU DN LF DCON Flutes g Type

m MS2XLD0200N600 2 3 60 1.9 110 4 2 * 1
SE MS2XLD0250N080 25 3.7 8 2.4 50 4 2 * 1
8 MS2XLD0250N120 25 3.7 12 2.4 50 4 2 ° 1
7 MS2XLD0250N160 25 3.7 16 2.4 60 4 2 ° 1
MS2XLD0250N200 25 3.7 20 2.4 60 4 2 ° 1

- MS2XLD0250N250 25 3.7 25 2.4 70 4 2 ° 1
< MS2XLD0250N300 25 3.7 30 2.4 70 4 2 ° 1
MS2XLD0250N400 25 3.7 40 2.4 920 4 2 * 1

" MS2XLD0250N500 25 3.7 50 2.4 100 4 2 * 1
=) MS2XLD0300N080 3 45 8 2.8 50 6 2 * 1
<D( MS2XLD0300N120 3 45 12 2.8 50 6 2 * 1
P MS2XLD0300N160 3 45 16 2.8 60 6 2 ° 1
MS2XLD0300N200 3 45 20 2.8 60 6 2 ° 1

o MS2XLD0300N250 3 45 25 2.8 70 6 2 ° 1
o MS2XLD0300N300 3 45 30 2.8 70 6 2 ° 1
< MS2XLD0300N400 3 45 40 2.8 920 6 2 ° 1
¥ MS2XLD0300N500 3 45 50 2.8 100 6 2 * 1
m MS2XLD0400N120 4 6 12 3.8 50 6 2 * 1
e MS2XLD0400N160 4 6 16 3.8 60 6 2 * 1
< MS2XLD0400N200 4 6 20 3.8 60 6 2 * 1
MS2XLD0400N250 4 6 25 3.8 70 6 2 * 1

S MS2XLD0400N300 4 6 30 3.8 70 6 2 | x| 1
5 MS2XLD0400N350 4 6 35 3.8 80 6 2 * 1
= MS2XLD0400N400 4 6 40 3.8 920 6 2 * 1
& MS2XLD0400N450 4 6 45 3.8 920 6 2 * 1
MS2XLD0400N500 4 6 50 3.8 100 6 2 * 1
MS2XLD0400N600 4 6 60 3.8 110 6 2 * 1

" MS2XLD0500N160 5 75 16 4.8 60 6 2 ° 1
- MS2XLD0500N250 5 75 25 4.8 70 6 2 ° 1
s MS2XLD0500N350 5 75 35 4.8 80 6 2 ° 1
o) MS2XLD0500N500 5 75 50 4.8 110 6 2 ° 1
i MS2XLD0500N600 5 75 60 4.8 120 6 2 * 1
= MS2XLD0600N200 6 9 20 5.8 80 6 2 * 2
I MS2XLD0600N300 6 9 30 5.8 920 6 2 * 2
MS2XLD0600N400 6 9 40 5.8 100 6 2 * 2
MS2XLD0600N500 6 9 50 5.8 110 6 2 * 2
MS2XLD0600N600 6 9 60 5.8 120 6 2 * 2
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CARBIDE

RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Carbon steel, Cast iron,
Alloy steel, Pre-hardened steel Alloy steel, Pre-hardened steel
Work Material Work Material w
AISI 1050, AISI No 35 B, AISI 1050, AISI No 35 B, o
AISI P20, AISI P21 etc. AISI P20, AISI P21 etc. %
DC LU Revolution Table feed Depth of cut DC LU Revolution Table feed Depth of cut o
(mm) | (mm) (min-") (mm/min) (IPM) ap (mm) (mm) | (mm) (min-") (mm/min) (IPM) ap (mm) n
02 0.5 40000 600 23.6 0.004 6 40000 2400 94.5 0.10 i
1 40000 400 15.7 0.001 10 30000 1800 70.9 0.05 ]
1 40000 650 25.6 0.007 1.5| 20 15000 600 23.6 0.02 é
0.3 3 40000 500 19.7 0.002 30 7500 300 11.8 0.005
9 22000 150 5.9 0.001 45 5000 150 5.9 0.001 wn
2 40000 800 31.5 0.007 6 40000 2400 94.5 0.12 2
0.4 4 40000 800 315 0.003 1.6 10 30000 1800 70.9 0.07 <D(
12 17000 150 5.8 0.001 16 20000 1000 39.4 0.04 o
2 40000 950 374 0.01 6 40000 2400 94.5 0.18 x
05 6 40000 700 27.6 0.003 10 30000 1800 70.9 0.10 H_J
10 25000 400 15.7 0.002 2 16 20000 1000 394 0.06 <
s 14000 150 5.9 0.001 30 8000 500 19.7 0.04 =
2 40000 950 37.4 0.01 40 6000 250 9.8 0.01 |
06 6 40000 800 31.5 0.005 60 4200 150 5.9 0.003 g
’ 10 25000 450 17.7 0.003 8 25000 2500 98.4 0.20 %
18 12000 150 5.9 0.001 16 18000 1700 66.9 0.10 m
2 40000 1000 394 0.02 2.5| 20 12000 1000 394 0.08 O)
0.7 6 40000 900 354 0.01 40 8000 400 15.7 0.03 %
’ 8 30000 700 27.6 0.005 50 4000 150 5.9 0.015 %
10 11000 300 11.8 0.005 8 20000 2000 78.7 0.30 8
4 40000 1200 47.2 0.02 16 15000 1400 55.1 0.15
08 8 40000 1000 394 0.01 & 20 10000 800 315 0.10
12 25000 400 15.7 0.003 40 5000 250 9.8 0.02
24 10000 150 5.9 0.001 50 3700 150 5.9 0.01 ﬂ
6 40000 1300 51.2 0.02 12 15000 3000 118.1 0.30 §
0.9 10 35000 1000 394 0.01 20 11000 2200 86.6 0.22 a
15 9000 400 15.7 0.003 4 30 6400 1200 47.2 0.12 E
6 40000 1600 63.0 0.04 40 4500 400 15.7 0.05 %
8 40000 1600 63.0 0.03 50 2800 150 5.9 0.018 8
1 12 30000 1000 394 0.02 60 1800 60 2.6 0.005
20 15000 400 15.7 0.005 16 12000 2500 98.4 0.35
30 8000 150 5. 0.001 5 85 5100 750 29.5 0.15
6 40000 1900 74.8 0.06 60 2200 150 5.9 0.02
12 8 40000 1900 74.8 0.04 20 10000 2000 78.7 0.40
12 25000 1000 394 0.03 6 40 4200 800 31.5 0.20
20 6500 150 5.9 0.01 60 1900 150 5.9 0.10
DC DC
Depth of cut <ap Depth of cut <ap
% DC:Dia. % DC:Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions. Please use the above table
as a start reference point.
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MSTAR END MILLS

MS2XL6

End mill, Short cut length, 2 flute, 6mm shank

LS00

Rl T ] e | s | e RG] ooy | Aoty
©) © ©) @) O ©)
g 1 BHTA215°
L g - I - - Type 1
o 3
< APMX 3
2 LU a
o LF
n
_ 1 BHTA2 15°
<—(' thﬁ/r - - } Type 2
@ APMX 3
Q
0.3=DC=2.5 LE °
2 0
2 - 0.020
2 DCON=6
a4 0
- 0.008
rx @2 flute long neck end mill.
lé_-‘ @ $6 shank type.
l<£ (mm)
d No. of %
8:: Order Number DC APMX LU DN LF DCON Flutes % Type
<
@ MS2XL6D0030N008 0.3 0.8 — — 50 6 2 (] 2
2 MS2XL6D0030N015 0.3 0.5 1.5 0.27 50 6 2 (] 1
5 MS2XL6D0040N010 0.4 0.6 1 0.36 50 6 2 [ ] 1
8 MS2XL6D0040N020 0.4 0.6 2 0.36 50 6 2 [ ] 1
o MS2XL6D0050N013 0.5 0.8 1.3 0.46 50 6 2 [ ] 1
MS2XL6D0050N025 0.5 0.8 2.5 0.46 50 6 2 (] 1
MS2XL6D0060N015 0.6 0.9 1.5 0.56 50 6 2 (] 1
m MS2XL6D0060N030 0.6 0.9 S 0.56 50 6 2 (] 1
- MS2XL6D0070N018 0.7 1.1 1.8 0.66 50 6 2 (] 1
s MS2XL6D0070N035 0.7 1.1 8.5 0.66 50 6 2 (] 1
% MS2XL6D0080N020 0.8 1.2 2 0.76 50 6 2 (] 1
g MS2XL6D0080N040 0.8 1.2 4 0.76 50 6 2 (] 1
5 MS2XL6D0090N023 0.9 1.4 2.3 0.86 50 6 2 [ ] 1
8 MS2XL6D0090N045 0.9 1.4 4.5 0.86 50 6 2 [ ] 1
MS2XL6D0100N025 1 1.5 2.5 0.94 50 6 2 [ ] 1
MS2XL6D0100N050 1 1.5 5 0.94 50 6 2 (] 1
MS2XL6D0110N028 1.1 1.7 2.8 1.04 50 6 2 [ ] 1
MS2XL6D0110N055 1.1 1.7 5.5 1.04 50 6 2 (] 1
MS2XL6D0120N030 1.2 1.8 3 1.14 50 6 2 (] 1
MS2XL6D0120N060 1.2 1.8 6 1.14 50 6 2 (] 1
MS2XL6D0130N033 1.3 2 3.3 1.24 50 6 2 (] 1
MS2XL6D0130N065 1.3 2 6.5 1.24 50 6 2 (] 1
MS2XL6D0140N035 1.4 2.1 35 1.34 50 6 2 [ ] 1
MS2XL6D0140N070 1.4 2.1 7 1.34 50 6 2 [ ] 1
MS2XL6D0150N038 1.5 2.3 3.8 1.44 50 6 2 [ ] 1
MS2XL6D0150N075 1.5 2.3 7.5 1.44 50 6 2 [ 1
MS2XL6D0160N040 1.6 2.4 4 1.54 50 6 2 [ 1
MS2XL6D0160N080 1.6 2.4 8 1.54 50 6 2 [ ] 1
MS2XL6D0170N043 1.7 2.6 4.3 1.64 50 6 2 [ ] 1
MS2XL6D0170N085 1.7 2.6 8.5 1.64 50 6 2 [ ] 1
MS2XL6D0180N045 1.8 2.7 4.5 1.74 50 6 2 [ ] 1

I046 @ : USA Stock



No. of

(mm)

e
Order Number DC APMX LU DN LF DCON Flutes g Type
MS2XL6D0180N090 1.8 2.7 9 1.74 50 6 2 [ ] 1
MS2XL6D0190N048 1.9 2.9 4.8 1.84 50 6 2 (] 1
MS2XL6D0190N095 1.9 2.9 9.5 1.84 50 6 2 (] 1
MS2XL6D0200N050 2 8 5 1.90 50 6 2 (] 1
MS2XL6D0200N100 2 3 10 1.90 50 6 2 (] 1
MS2XL6D0210N053 2.1 3.2 5.3 2.00 50 6 2 (] 1
MS2XL6D0210N105 2.1 3.2 10.5 2.00 60 6 2 (] 1
MS2XL6D0220N055 2.2 8.8 5.5 2.10 50 6 2 (] 1
MS2XL6D0220N110 2.2 3.3 11 2.10 60 6 2 (] 1
MS2XL6D0230N058 2.3 8.5 5.8 2.20 50 6 2 (] 1
MS2XL6D0230N115 2.3 3.5 11.5 2.20 60 6 2 (] 1
MS2XL6D0240N060 2.4 3.6 6 2.30 50 6 2 (] 1
MS2XL6D0240N120 2.4 3.6 12 2.30 60 6 2 ® 1
MS2XL6D0250N063 25 3.8 6.3 2.40 50 6 2 (] 1
MS2XL6D0250N125 2.5 3.8 12.5 2.40 60 6 2 (] 1

CARBIDE

SQUARE

BALL

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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MSTAR END MILLS

MS2XL6

End mill, Short cut length, 2 flute, 6mm shank

CARBIDE

RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Alloy steel, Tool steel,
Alloy steel (—30HRC) Pre-hardened steel
L Work Material
EE AISI 1050, AISI 35, AISI H13, AISI W1-10,
) AISI P20 etc. AISI P21 etc.
UO) DC LU Revolution Table feed Depth of cut Revolution Table feed Depth of cut
(mm) | (mm) (min'™) (mm/min) (IPM) ap (mm) (min™) (mm/min) (IPM) ap (mm)
- 0.8 0.01 0.01
<_‘:| 0.3 15 40000 500—1000 19.7—39.4 0007 30000 300—800 11.8—31.5 0007
o 1 0.015 0.015
0.4 > 40000 500—1000 19.7—39.4 0.01 30000 300—800 11.8—31.5 0.01
n 1.3 0.02 0.02
g 0.5 55 40000 500—1000 19.7—39.4 0013 30000 300—800 11.8—31.5 0013
< iL,'5) _ _ 0.03 _ _ 0.03
o 0.6 3 33000 500—1000 19.7—39.4 0.018 25000 300—800 11.8—31.5 T o018
1.8 0.04 0.04
% 0.7 35 29000 500—1000 19.7—39.4 0025 22000 300—800 11.8—31.5 0025
o 2 0.06 0.06
l<£ 0.8 4 25000 500—1000 19.7—39.4 0.03 20000 300—800 11.8—31.5 0.03
2.3 0.08 0.08
d 0.9 45 22000 500—1000 19.7—39.4 0.05 18000 300—800 11.8—31.5 0.05
nd
2.5 0.1 0.1
o — — — — I
g 1 5 20000 500—1000 19.7—39.4 0.07 16000 300—800 11.8—31.5 007
2.8 0.12 0.12
% 1.1 55 18000 500—1000 19.7—39.4 0.08 14000 300—800 11.8—31.5 008
T & 0.12 0.12
% 1.2 6 16000 500—1000 19.7—39.4 0.08 13000 300—800 11.8—31.5 0.08
x 3.3 _ _ 0.12 _ _ 0.12
1.3 6.5 15000 500—1000 19.7—39.4 0.08 12000 300—800 11.8—31.5 o008
8.5 0.12 0.12
1.4 7 14000 500—1000 19.7—39.4 0.08 11000 300—800 11.8—31.5 0.08
ﬂ 1.5 3-8 13000 500—1000 19.7—39.4 0.15 10000 300—800 11.8—31.5 | 015
- 7.5 0.1 0.1
=
[a) 1.6 4 12000 500—1000 19.7—39.4 0.15 10000 300—800 11.8—31.5 015
E 8 0.1 0.1
4.3 0.17 0.17
[a] — — - — L -
8 1.7 85 12000 500—1000 19.7—39.4 012 9500 300—800 11.8—31.5 012
%) 435 0.17 0.17
1.8 9 11000 500—1000 19.7—39.4 012 9000 300—800 11.8—31.5 T o012
4.8 0.17 0.17
1.9 95 10000 500—1000 19.7—39.4 012 9000 300—800 11.8—31.5 012
DC
<ap
Depth of cut
% DC:Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions. Please use the above table as a start reference point.
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Work Material

Carbon steel, Cast

iron,

Alloy steel (—30HRC)

AISI 1050, AISI 35,

Alloy steel, Tool steel,

Pre-hardened steel

AISI H13, AISI W1-10,

AISI P20 etc. AISI P21 etc.
DC LU Revolution Table feed Depth of cut Revolution Table feed Depth of cut
(mm) | (mm) (min™) (mm/min) (IPM) ap (mm) (min) (mm/min) (IPM) ap (mm)
5 0.2 0.2
2 10 10000 500—1000 19.7—39.4 015 9000 300—800 11.8—31.5 015
5.8 0.2 0.2
2.1 105 9800 500—1000 19.7—39.4 015 9000 300—800 11.8—31.5 015
55 0.2 0.2
2.2 11 9600 500—1000 19.7—39.4 015 9000 300—800 11.8—31.5 015
5.8 0.2 0.2
2.3 115 9400 500—1000 19.7—39.4 015 8800 300—800 LLG=8IL5 015
6 0.25 0.25
2.4 12 9200 500—1000 19.7—39.4 02 8700 300—800 11.8—31.5 02
6.3 0.25 0.25
2.5 125 9000 500—1000 19.7—39.4 02 8500 300—800 11.8—31.5 02
DC
<ap
Depth of cut
. DC:Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions. Please use the above table as a start reference point.

CARBIDE

SQUARE

BALL

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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MSTAR END MILLS

MSZXL — Inch sizes

End mill, Short cut length, 2 flute, Long neck

00

DC<1/8 DC=>1/8

CARBIDE Carbon Steel, Alloy Steel, Cast Iron | ToolSeel,PreHardened Stee, Hardened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy] C°PPeTAlloy | Aluminum Alloy
© ©) O O O O

e ee——— 5 e
L Q = - [ _
o oj: | % Type 1
< Z
) APMX )
(@4 LU 2
n LF
I z
| a
é SE - - —F | Type2
DC=<.2500" APMX §
7)) O_' LU a
2 - .0008" LE
9( DCON=.1250"DCON=.1875"[DCON=.2500"
e 0 0 0
- .00024" - .00031" - .00035"
x @ 2 flute, long neck, square end mill for general purpose.
1]
<
= (inch)
d No. of %
8:1 Order Number DC APMX LU DN LF DCON Flutes | © Type
n
5
MS2XLD1/64N0094 .0156 .0156 .0938 .0144 2.0 .1250 2 [} 1
2 MS2XLD1/64N0125 .0156 .0156 .1250 .0144 2.0 .1250 2 [} 1
5 MS2XLD1/64N0187 .0156 .0156 .1875 .0144 2.0 .1250 2 [} 1
8 MS2XLD1/32N0187 .0313 .0313 .1875 .0301 2.0 .1250 2 [} 1
o MS2XLD1/32N0250 .0313 .0313 .2500 .0301 2.0 .1250 2 [} 1
MS2XLD1/32N0375 .0313 .0313 .3750 .0301 2.0 .1250 2 [ J 1
MS2XLD1/16N0375 .0625 .0625 .3750 .0601 2.0 .1250 2 ° 1
" MS2XLD1/16N0500 .0625 .0625 .5000 .0601 2.0 .1250 2 () 1
- MS2XLD1/16N0750 .0625 .0625 .7500 .0601 2.0 .1250 2 [} 1
s MS2XLD3/32N0562 .0938 .0938 .5625 .0898 2.0 .1250 2 () 1
% MS2XLD3/32N0750 .0938 .0938 .7500 .0898 2.0 .1250 2 ® 1
'-g MS2XLD3/32N1125 .0938 .0938 1.1250 .0898 25 .1250 2 () 1
35 MS2XLD1/8N0750 .1250 .1250 .7500 1211 2.0 .1250 2 ° 2
8 MS2XLD3/16N1125 .1875 .1875 1.1250 .1836 2.5 .1875 2 () 2
MS2XLD1/4N1500 .2500 .2500 1.5000 2441 3.0 .2500 2 ® 2

I0O50 @ :USA Stock



CARBIDE
RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron,
Alloy steel, Pre-hardened steel
Work Material Ll
AISI 1050, AISI No 35 B, o
AIS| P20, AIS| P21 etc. 5(
DC LU Revolution Table feed Deptg of cut (@4
(inch) (inch) (min™") (IPM) (iné’h) n
.0938 40000 17.0 .0002 3
.0156 | .1250 30000 10.6 .0002 3:|
.1875 20000 5.6 .0001 m
.1875 40000 56.7 .0008
.0313 | .2500 25000 26.6 .0008 n
.3750 15000 10.6 .0004 g
.3750 40000 90.7 .0028 <
.0625 | .5000 30000 51.0 .0016 o
.7500 10000 10.6 .0008 o
.5625 33000 81.8 .003 H_J
.0938 | .7500 20000 42.5 .002 li:
1.1250 10000 14.1 .001
.1250 | .7500 25000 72.4 .004 d
.1875 |1.1250 17000 54.2 .006 o
.2500 |1.5000 13000 55.3 .008 %
DC oy
O]
Depth of cut <ap %
DC:Dia. e}
o

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions. Please use the above
table as a start reference point.

SOLID END MILLS
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MSTAR END MILLS

MSSHD

High power, Short cut length, 4 flute

L0 0

(WS Carbon Steel, Alloy Steel, Cast Iron {ToolSee, P Hardened el Hardened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Heat ResistantAlloy| < oPPer Alloy it
© © O O O @)

— — - T BHTA2 15°

P4
Ll & 1 |9 Typel
x ° 8
< APMX
) LF
o
n ;
P4
Q . -— |8 Type?2
| [a]
_ APMX
< LF
oM
1 z
DC<12 DC>12 Q ———- - |8 Type 3
0 0 a
- 0.020 - 0.030 APMX
LF

DCON=6 |8<DCON<10|12<DCON<16| DCON=20
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013

@ 4 flute high power end mill.

(92)
—
a
<
04
o
i
<
'_
—l
i
@
14
<
o
O
=
T
O
=)
o
o

(mm)
No. of %
Order Number DC APMX LF DCON Flutes % Type
MSSHDDO0300 3 45 45 6 4 * 1
MSSHDDO0350 3.5 5.3 45 6 4 * 1
MSSHDDO0400 4 6 45 6 4 * 1
MSSHDDO0450 45 6.8 45 6 4 * 1
MSSHDDO0500 5 7.5 50 6 4 * 1
MSSHDDO0550 5.5 8.3 50 6 4 * 1
MSSHDDO0600 6 9 50 6 4 * 2
m MSSHDDO0650 6.5 9.8 60 8 4 * 1
- MSSHDDO0700 7 10.5 60 8 4 * 1
s MSSHDDO0750 7.5 11.3 60 8 4 * 1
% MSSHDDO0800 8 12 60 8 4 * 2
g MSSHDDO0850 8.5 12.8 70 10 4 * 1
3 MSSHDDO0900 9 135 70 10 4 * 1
2 MSSHDDO0950 9.5 14.3 70 10 4 * 1
MSSHDD1000 10 15 70 10 4 * 2
MSSHDD1100 11 16.5 75 12 4 * 1
MSSHDD1200 12 18 75 12 4 * 2
MSSHDD1300 13 19.5 75 12 4 * 3
MSSHDD1400 14 21 90 16 4 * 1
MSSHDD1500 15 225 90 16 4 * 1
MSSHDD1600 16 24 90 16 4 * 2
MSSHDD1700 17 255 100 16 4 * 3
MSSHDD1800 18 27 100 16 4 * 3
MSSHDD1900 19 28.5 110 20 4 * 1
MSSHDD2000 20 30 110 20 4 * 2

|I052 % : Stocked in Japan



MSMHD

High power, Medium cut length, 4 flute

L0 0

e | | e | e | syt |mat] Comerer_| s
©) ©) O O O
___—1 BHTA215° _
APMX L
=z
APMX L
DC<12 DC>12 g - % |§ Type 3
- 8020 - 8030 APMX LF
4<DCON=<6 [B<DCON=<10|12<DCON=<16|20<DCON=25
- 8.008 - 8.009 - 8.011 - 8.013
@ 4 flute high power end mill.
(mm)
No. of %
Order Number DC APMX LF DCON Flutes % Type
MSMHDD0200 2 4 45 4 4 * 1
MSMHDD0210 2.1 5 45 4 4 * 1
MSMHDD0220 2.2 5 45 4 4 * 1
MSMHDD0230 2.3 5 45 4 4 * 1
MSMHDD0240 2.4 5 45 4 4 * 1
MSMHDD0250 25 5 45 4 4 * 1
MSMHDD0260 2.6 6 45 4 4 * 1
MSMHDD0270 2.7 6 45 4 4 * 1
MSMHDD0280 2.8 6 45 4 4 * 1
MSMHDD0290 2.9 6 45 4 4 * 1
MSMHDDO0300 3 8 45 6 4 * 1
MSMHDDO0310 3.1 8 45 6 4 * 1
MSMHDDO0320 3.2 8 45 6 4 * 1
MSMHDDO0330 8.3 8 45 6 4 * 1
MSMHDDO0340 3.4 8 45 6 4 * 1
MSMHDDO0350 315 8 45 6 4 * 1
MSMHDDO0360 3.6 11 45 6 4 * 1
MSMHDDO0370 3.7 11 45 6 4 * 1
MSMHDDO0380 3.8 11 45 6 4 * 1
MSMHDDO0390 3.9 11 45 6 4 * 1
MSMHDDO0400 4 11 45 6 4 * 1
MSMHDD0410 4.1 12 45 6 4 * 1
MSMHDD0420 4.2 12 45 6 4 * 1
MSMHDD0430 4.3 12 45 6 4 * 1
MSMHDD0440 4.4 12 45 6 4 * 1
MSMHDDO0450 4.5 12 45 6 4 * 1
MSMHDDO0460 4.6 13 50 6 4 * 1
MSMHDD0470 4.7 13 50 6 4 * 1
MSMHDD0480 4.8 13 50 6 4 * 1
MSMHDD0490 4.9 13 50 6 4 * 1
MSMHDDO0500 5 13 50 6 4 * 1

CARBIDE

SQUARE

BALL

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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MSTAR END MILLS

MSMHD

High power, Medium cut length, 4 flute

CARBIDE (mm)
No. of | x
Order Number DC APMX LF DCON Flutes g Type
w MSMHDDO0510 5.1 13 50 6 4 * 1
= MSMHDD0520 5.2 13 50 6 4 | x| 1
8 MSMHDDO0530 5.3 13 50 6 4 * 1
) MSMHDD0540 5.4 13 50 6 4 * 1
MSMHDD0550 5.5 13 50 6 4 * 1
- MSMHDD0560 5.6 13 50 6 4 * 1
< MSMHDDO570 5.7 13 50 6 4 * 1
MSMHDD0580 5.8 13 50 6 4 * 1
" MSMHDD0590 5.9 13 50 6 4 * 1
> MSMHDD0600 6 13 50 6 4 * 2
9 MSMHDD0650 6.5 16 60 8 4 * 1
% MSMHDDO0700 7 19 60 8 4 * 1
MSMHDDO0750 75 19 60 8 4 * 1
o MSMHDD0S00 8 19 60 8 4 * 2
o MSMHDD0850 8.5 19 70 10 4 * 1
< MSMHDD0900 9 22 70 10 4 * 1
y MSMHDD0950 9.5 22 70 10 4 * 1
o MSMHDD1000 10 22 70 10 4 * 2
e MSMHDD1100 11 26 75 12 4 * 1
< MSMHDD1200S10 12 26 75 10 4 * 3
MSMHDD1200 12 26 75 12 4 * 2
e MSMHDD1300 13 26 75 12 4 | x| 3
5 MSMHDD1400 14 30 90 16 4 * 1
3 MSMHDD1500 15 35 90 16 4 * 1
x MSMHDD1600 16 35 90 16 4 * 2
MSMHDD1700 17 35 100 16 4 * 3
MSMHDD1800 18 40 100 16 4 * 3
MSMHDD1900 19 40 110 20 4 * 1
MSMHDD2000 20 45 110 20 4 * 2
MSMHDD2200 22 50 125 20 4 * 3
MSMHDD2500 25 55 125 25 4 * 2

0
|
=
=
@]
Z
L
a
3
]
(D]

I0B54 % : Stocked in Japan



MSSHD MSMHD

High power, Short cut length, 4 flute High power, Medium cut length, 4 flute

RECOMMENDED CUTTING CONDITIONS
B Shoulder milling

Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC) | Heat resistant alloy Ll

Alloy steel (—30HRC) Pre-hardened steel Titanium alloy e

Work <
Material | \\s) 1050, AlS 35, AISI H13, AISI W1-10, AISI 304, AISI 306, AIS| H13 efc. Inconel718 etc. )
AISI P20 etc. AlSI P21 etc. Ti-6Al-4V etc. 9)

DC  |Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed
(mm) | (min™") [(mm/min)] PM) | Min™?) [mm/min)] (PM) | (Min"") [mm/min)] (PM) | Min™?) [mm/min)] (PM) | (min™") [(mm/min)| (1PM)
2 15000 | 550 | 21.7 | 10000 | 340 13.4 | 10000 | 320 12.6 | 6400 | 160 6.3 | 4800 | 100 3.9
3 11000 | 800 | 315 7400 | 500 19.7 7400 | 480 18.9 | 4800 | 250 9.8 | 4000 | 170 6.7
4 8000 | 900 | 35.4 5600 | 540 21.3 5600 | 520 20.5 | 3600 | 270 10.6 | 3200 | 240 9.4
5 6400 | 1000 | 39.4 4500 | 600 23.6 4500 | 580 22.8 | 2900 | 300 11.8 | 2600 | 240 9.4
6 5800 | 1100 | 43.3 3700 | 640 25.2 3700 | 600 23.6 | 2400 | 320 12.6 | 2100 | 230 9.1
8 4400 | 1100 | 43.3 2800 | 660 26.0 2800 | 600 23.6 | 1800 | 330 13.0 | 1600 | 220 8.7
10 3500 | 1000 | 39.4 2200 | 640 25.2 2200 | 560 22.0 | 1400 | 320 12.6 | 1300 | 200 7.9
12
16
20
25

BALL

2900 | 1000 | 39.4 1900 | 640 25.2 1900 | 530 20.9 | 1200 | 320 12.6 | 1100 | 170 6.7
2200 | 800 | 315 1400 | 500 19.7 1400 | 450 17.7 900 | 250 9.8 800 | 130 51
1800 | 750 | 29.5 1100 | 460 18.1 1100 | 440 17.3 720 | 230 9.1 640 | 100 39
1400 | 600 | 23.6 900 | 400 15.7 900 | 380 15.0 570 | 200 7.9 510 80 3.1

ROUGHING BARREL TAPER RADIUS

<0.2DC <0.1DC <0.05DC
Depth of
<1.5DC <1.5DC <1.5DC
cut
DC:Dia.
W Slotting
Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC) | Heat resistant alloy
Work Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
Material | 551 1050, AlSI 35, AISI H13, AISI W1-10, AIS| 304, AISI 306, AISI H13 etc. Inconel718 etc.
AIS| P20 etc. AISI P21 etc. Ti-6Al-4V etc.
DC  [Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed

(mm) | (min?) [mm/min)] (PM) | (min?) [mm/min)| (PM) | (Min®) [mm/min)] (Pm) | (min®) [mm/min)] (PM) | (min"") [(mm/min)|  (1PM)
2 12000 | 400 15.7 | 7000 | 200 7.9 | 7000 | 100 3.9 4200 80 3.1 2300 40 1.6
3 9000 | 600 23.6 | 5300 | 300 11.8 | 5300 | 150 5.9 3200 | 130 5.1 1900 70 2.8
4 7200 | 720 28.3 | 4000 | 360 14.2 | 4000 | 180 7.1 2400 | 140 5.5 1400 95 3.7
5
6
8

5800 | 720 28.3 | 3200 | 360 14.2 | 3200 | 180 7.1 1900 | 150 5.9 1100 95 3.7
5000 | 800 315 [ 2700 | 400 15.7 | 2700 | 200 7.9 1600 | 160 6.3 950 95 3.7
3700 | 800 315 [ 2000 | 400 15.7 | 2000 | 200 7.9 1200 | 170 6.7 720 90 8I5
10 3000 | 720 28.3 | 1600 | 360 14.2 | 1600 | 180 7.1 960 | 160 6.3 570 80 3.1
12 2500 | 720 28.3 | 1300 | 360 14.2 | 1300 | 180 7.1 800 | 160 6.3 480 70 2.8
16 2000 | 600 23.6 | 1000 | 280 11.0 | 1000 | 150 5.9 600 | 130 5.1 360 50 2.0
20 1600 | 540 21.3 800 | 250 9.8 800 | 130 Sl 480 | 120 4.7 290 40 1.6
25 1300 | 480 18.9 640 | 220 8.7 640 | 120 4.7 380 | 100 3.9 230 35 1.4

bC DC DC

]

Depth of
cut <1DC (MAX.12mm) <0.5DC <0.2DC
7 7 .

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.

SOLID END MILLS

DC:Dia.
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MSTAR END MILLS

MSMHZD

Slotting, Medium cut length, 3 flute

L0 0

CARBIDE Carbon Steel, Alloy Steel, Cast Iron {Too Seel, Pre-Hardened Stee, Hardened Steel|  Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (£45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  COPPerAlloy | Aluminum Alloy
© © O O O O

: ___— 1 BHTA215° -
] SS— RS
g APMX .
?
g A - - % § Type 2
g APMX .
m
- - &
” c|)30512 ODC>12 8@ - g Type3
= - 0.020 - 0.030 APMX L
9( 4<DCON<6 | 8<DCON<10 |12<DCON<16| DCON=20
o 0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
o @ A single end mill for both plunging and slotting.
é
= (mm)
d No. of %
8:: Order Number DC APMX LF DCON Flutes % Type
<
o MSMHzZDD0100 1 2 45 4 3 * 1
2 MSMHzZDD0150 15 8 45 4 3 * 1
5 MSMHzZDD0200 2 4 50 6 3 [ 1
8 MSMHzZDD0250 2.5 5 50 6 3 [} 1
o MSMHzZDD0300 3 6 50 6 3 [ 1
MSMHzZDDO0350 85 8 50 6 3 [} 1
MSMHzZDD0400 4 8 50 6 3 [ 1
m MSMHZDD0450 4.5 10 50 6 3 [} 1
- MSMHZDD0500 5 10 50 6 3 [ 1
s MSMHZDD0550 5.5 13 50 6 3 [} 1
% MSMHZDD0600 6 13 60 6 3 ® 2
g MSMHZDD0650 6.5 16 60 8 3 [} 1
3 MSMHzZDD0700 7 16 60 8 3 ® 1
8 MSMHZDD0750 7.5 16 60 8 3 [} 1
MSMHZDD0800 8 19 70 8 3 ® 2
MSMHzDD0850 8.5 19 70 10 3 [} 1
MSMHzDD0900 9 19 70 10 3 ® 1
MSMHZzZDD0950 9.5 19 70 10 3 [} 1
MSMHzZDD1000 10 22 80 10 3 ® 2
MSMHZDD1100 11 22 80 12 3 ® 1
MSMHzZDD1200 12 26 90 12 3 [ 2
MSMHzZDD1300 13 26 90 12 3 ° 3
MSMHZDD1400 14 26 90 12 3 [ 3
MSMHZDD1500 15 26 110 16 3 [} 1
MSMHzZDD1600 16 30 110 16 3 [ 2
MSMHZDD2000 20 32 140 20 3 [} 2

|I0O56 @ :USAStock % : Stocked in Japan



RECOMMENDED CUTTING CONDITIONS

B Shoulder milling B Plunging
Carbon steel, Cast iron,| Alloy steel, Tool steel, | Austenitic stainless steel, | Heat resistant alloy Carbon steel, Cast iron, | Alloy steel, Tool steel, | Austenitic stainless steel,
Wi Alloy steel (—30HRC) | Pre-hardened steel | Titanium alloy Alloy steel (—30HRC) | Pre-hardened steel | Titanium alloy
ork Work
Material Material
AISI 1050, AISI 35, | AISI H13, AISI W1-10,] AISI 304, AISI 306, | Inconel718 etc. AISI 1050, AISI 35, | AISI H13, AISI W1-10,| AISI 304, AISI 306,
AISI P20 etc. AISI P21 etc. Ti-6Al-4V etc. AISI P20 etc. AISI P21 etc. Ti-6Al-4V etc.
DC  |Rewlton| Table feed |Rewlion| Table feed [Revoluon| Table feed |Revoluion| Table feed DC  |Rewlion| Table feed [Revoluton| Table feed |Rewlion| Table feed
(mm) [ (min) | mmimin) | (1PM) | (min™) | mmfeming| (P M) | (min”) |(mmimin) | (P M) | (min”®) | memimin)| (1PM) (mm) [ (min”") | (mmimin)| (AP M) | (min™) | memiin)| (1P| (min™®) | mmimin)| (1PM)
1 19000| 600|23.6{130001 310 |12.2|10000| 200 | 7.9(9500| 65| 2.6 1 130000 80| 3.1(10000f 50| 2.0 |{6000| 10 | 0.4
1.5 |14000| 600|23.6] 9000| 310 |12.2| 7500{ 210 | 8.3|6400| 75| 3.0 1.5 [12000{ 120 | 4.7| 8000, 80| 3.1 (6000 20 | 0.8
2 11000| 600|23.6| 72001 310 |12.2| 6000| 210 | 8.3(4800| 75| 3.0 2 11000{ 200 | 7.9 7200/ 140 | 5.5 |6000| 30 | 1.2
3 8500/ 770(30.3| 5300{ 380 |15.0( 4400/ 220 | 8.7]3200| 100 | 3.9 & 8500/ 250 | 9.8 5300/ 180 | 7.1 |4200| 50 | 2.0
4 7200| 850(33.5| 4400{ 480 [18.9( 3700/ 250 | 9.812400| 130 | 5.1 4 7200 300 |11.8] 4400/ 210 | 8.3 |3300| 60 | 2.4
6 5300| 940(37.0| 3200{ 490 [19.3( 2700/ 270 |10.611600| 130 | 5.1 6 5300 300 |11.8]| 3200{ 210 | 8.3 |2200| 70 | 2.8
8 4000|1010 {39.8| 2400| 560 |22.0( 2000| 280 {11.0{1200| 120 | 4.7 8 4000/ 320 |12.6( 2400| 220 | 8.7 |1600| 80 | 3.1
10 3200(1000 (39.4| 1900{ 480 [18.9( 1600/ 300 (11.8| 950|110 | 4.3 10 3200/ 340 |13.4| 1900{ 240 | 9.4 |1300| 70 | 2.8
12 2700| 950(37.4| 1600{ 440 |17.3| 1300/ 300 |11.8| 800| 90| 3.5 12 2700/ 320 |12.6| 1600| 220 | 8.7 |1100| 70 | 2.8
16 2000| 720(28.3| 1200{ 350 [13.8( 1000 260 (10.2| 600| 70| 2.8 16 2000/ 250 | 9.8] 1200{180| 7.1 | 800| 55 | 2.2
20 1600| 600|23.6] 10001 290 |11.4( 800|240 | 9.4| 480| 60| 2.4 20 1600 200 | 7.9 1000{140 | 5.5 | 640 55 | 2.2
0.05DC
<0.2DC (DC>¢3) O
Depth of <0.1DC (DC<63) <1 5pC 15D Depthof| v t<icpezey) | A v <0s0C (0C292)
cut = ' cut ! ! ! !
\__--_' | <05DC(DC<$2)| '.---_' | <02DC(DC<$2)
DO Voo
DC:Dia. DC:Dia.
M Slotting
Carbon steel, Cast iron, | Alloy steel, Tool steel, | Austenitic stainless steel,| Heat resistant alloy
Wi Alloy steel (—30HRC) | Pre-hardened steel | Titanium alloy
ork
Material | 5151 1050, Als1 35, | AISIH13, AlSIW1-10, | AISI 304, AISI 306, | Inconel718 etc.
AISI P20 etc. AISI P21 etc. Ti-6Al-4V etc.
DC  |Revouion| Table feed |Revwlion| Table feed [Rewlton| Table feed [Revlin| Table feed
(mm) | (min™) | mmimin) | (AP M) | (min”) | mein)| (AP M) | (min™®) {memimin)| (1PM) | (min?) | mmimin)| (1PM)
1 13000/ 130 | 5.1(10000 80| 3.1|6000| 30| 1.2 [5700| 25 | 1.0
1.5 |12000| 250 | 9.8] 8000| 150 | 5.9|6000| 60| 2.4 [3800| 30 | 1.2
2 11000/ 500 |19.7( 7200| 260 |10.2 6000|130 | 5.1 {2800 35 | 1.4
& 8500 640 |25.2| 5300/ 320 |12.6 4200|130 | 5.1 {1900 50 | 2.0
4 7200| 650 [25.6| 4400 370 |14.6 (3300|140 | 5.5 |1400| 70 | 2.8
6 5300 720 |28.3| 3200/ 380 |15.0]2200| 140 | 5.5 | 950| 70 | 2.8
8 4000| 780 |30.7| 2400/ 430|16.9]1600| 140 | 5.5 | 720| 60 | 2.4
10 3200| 770 |30.3| 1900/ 370|14.6]1300| 150 | 5.9 | 570| 50 | 2.0
12 2700| 730 |28.7| 1600 340|13.4|1100|150 | 5.9 | 480| 40 | 1.6
16 2000| 600 {23.6] 1200/ 290 |11.4( 800|130 | 5.1 | 360 30 | 1.2
20 1600 500 (19.7] 1000{ 240 | 9.4 640|120 4.7 | 290| 25 | 1.0
DC DC DC 0.2DC
Depth of <10c(0c262) <080C(0242)
cut <05DC (DC<42) <020C (0C<62)
4 4 /h
DC:Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.

CARBIDE

SQUARE

BALL

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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MSTAR END MILLS

MSMHZD — Inch sizes

Slotting, Medium cut length, 3 flute

200

(WG] Carbon Steel, Alloy Steel, Cast Iron {Too Seel, Pretarened See, Hadened Stel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, "
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel _[HeatResistantAlloy] - CPperAlioy Al L
© © ©) ©) ©) ©)

, 7 BHTA215°
w W Q ‘AI - - }» Type 1
o P4
g APMX L 5
O o
n
3 S SN | Type2
é APMX 8

LF Q
DC<.5000" | DC=.5000"
= - .0008 - .0012
9( 2500"<DCONS.3750"|.5000"<DCON 6250'| DCON=.7500"
a4 0 0 0
- .00035" - .00043" - .00051"
o @ A single end mill for both plunging and slotting.
= (inch)
d No. of | x~
8:: Order Number DC APMX LF DCON Flutes § Type
< n
o MSMHZDD1/16 .0625 125 2.000 .2500 3 ° 1
2 MSMHZDD5/64 .0781 .156 2.000 .2500 3 [} 1
5 MSMHZDD3/32 .0938 .188 2.000 .2500 3 ° 1
8 MSMHZDD7/64 .1094 .250 2.000 .2500 8 [} 1
o MSMHZDD1/8 .1250 .313 2.000 .2500 3 ° 2
MSMHZDD5/32 .1563 .313 2.000 .2500 8 [} 1
MSMHZDD3/16 .1875 .406 2.000 .2500 3 [} 1
MSMHZDD7/32 .2188 .406 2.000 .2500 3 [} 1

3 MSMHZDD1/4 2500 625 2.500 2500 3 |e| 2

s MSMHZDD9/32 .2813 .625 2.500 .3750 3 [} 1

% MSMHZDD5/16 3125 .750 2.750 .3750 3 ® 1

g MSMHZDD11/32 .3438 .750 2.750 .3750 3 [} 2

3 MSMHzDD3/8 .3750 .750 3.000 .3750 3 ° 2

8 MSMHZDD13/32 4063 .875 3.000 .5000 3 () 1

MSMHZzDD7/16 4375 .875 3.000 .5000 3 ° 1
MSMHZDD15/32 .4688 1.000 3.500 .5000 3 [} 2
MSMHZzZDD1/2 .5000 1.000 3.500 .5000 3 o 2
MSMHZDD9/16 .5625 1.000 3.500 .6250 3 o 1
MSMHZDD5/8 .6250 1.125 4.250 .6250 3 ° 2
MSMHZDD3/4 .7500 1.250 5.500 .7500 3 ° 1
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RECOMMENDED CUTTING CONDITIONS

B Shoulder milling

HPlunging

CARBIDE

Carbon steel, Cast iron,| Alloy steel, Tool steel, | Austenitic stainless steel, Carbon steel, Cast iron, | Alloy steel, Tool steel, | Austenitic stainless steel, |
Wi Alloy steel (—30HRC) | Pre-hardened steel | Titanium alloy Alloy steel (—30HRC) | Pre-hardened steel | Titanium alloy e
orl_< WorI‘< <
Material | \s1 1050, AISI 35, | AISI H13, AlSI W1-10,| AlSI 304, AlsI 306, Material | s 1050, AISI 35, | AISI H13, AISI W1-10,| AlSI 304, AlSI 306, 2
AlSI P20 etc. AISI P21 etc. Ti-6Al-4V etc. AISI P20 etc. AISI P21 etc. Ti-6Al-4V etc. 9)
DC |Revouion| Table feed [Revoluon| Table feed [Revoltion| Table feed DC |Revoution| Table feed |Revolution| Table feed [Revoluion| Table feed
(inch) [ min") | mm/min)| (1IPM) | (min”") | mmimin)| (PM) | (min™) | mm/min)| (1PM) (inch) | (min”") | (mm/min)| (1PM) | (min”) | (mmimin)| (PM) | (min™) | mm/min) | (1IPM) j
.0625(13000| 550|21.7|8500| 310 | 12.2 | 7100 | 200 7.9 .0625(11000| 120 | 4.7|7600| 80 | 3.1 |6000| 20 | 0.8 <
.1250( 8000| 770|30.3 [5100| 380 | 15.0 [ 4200 | 220 8.7 .1250( 8000| 260 | 10.2 [ 5000 | 180 | 7.1 [4000| 50 | 2.0 @
.1875( 6300 880|34.6|3800| 490 | 19.3 | 3200 | 250 9.8 .1875( 6300 300 | 11.8|3800| 210 | 8.3 |2700| 60 | 2.4
.2500( 5000, 950| 37.4 | 3000 | 500 | 19.7 [ 2500 | 270 | 10.6 .2500( 5000| 310 | 12.2 (3000 | 210 | 8.3 [2000| 70 | 2.8 g
.3125| 4000|1000 | 39.4 | 2400 | 560 | 22.0 [ 2000 | 280 | 11.0 .3125| 4000| 320 | 12.6 [ 2400 | 220 | 8.7 [1600| 80 | 3.1 a
.3750( 3300|1000|39.4 | 2000 | 490 | 19.3 (1700 | 290 | 11.4 .3750( 3300| 330 | 13.0 (2000 | 240 | 9.4 [(1300| 70 | 2.8 é
.4375( 2900 970|38.2|1700| 450 | 17.7 | 1400 | 300 | 11.8 .4375( 2900| 330 | 13.0|1700| 220 | 8.7 |1100| 70 | 2.8
.5000( 2500, 860|33.9 (1500 420 | 16.5 (1300 | 300 | 11.8 .5000( 2500| 310 | 12.2 ({1500 | 210 | 8.3 (1000| 70 | 2.8 %
5625 2200 790|31.11300| 370 | 14.6 1100 | 280 | 11.0 5625 2200| 270 | 10.6 {1300 | 180 | 7.1 900| 60 | 2.4 o
.6250( 2000, 720|28.3 (1200 | 350 | 13.8 [ 1000 | 260 | 10.2 .6250( 2000| 250 | 9.8 (1200| 180 | 7.1 800 | 55 | 2.2 li:
.7500| 1700| 610|24.0 (1000 | 290 |11.4| 800 | 240 9.4 .7500( 1700 200 | 7.9(1000| 140 | 5.5 700 55 | 2.2
]
LLl
<0.2DC (DC >¢.1094) O - O o0
Depth of <0.1DC (DC<¢.1250) <1500 Depth of : + <1 pC200781) :  f<os0C (DC26.0781) o
cut cut ' __._1 |<05DC(DC<$.0938) 1. - -~ y<02DC(DC<$.0938) <
DO oo 0]
DC:Dia. DC:Dia. %
I
i S
M Slotting 3
o
Carbon steel, Cast iron,| Alloy steel, Tool steel, | Austenitic stainless steel,
Wi Alloy steel (—30HRC) | Pre-hardened steel | Titanium alloy
ork
Material | \s1 1050, AISI 35, | AlSI H13, AlS| W1-10, | AlSI 304, AlSI 306,
AlSI P20 etc. AISI P21 etc. Ti-6Al-4V etc. ﬂ
DC |Revouion| Table feed [Revolton| Table feed [Revoltion| Table feed §
(inch) [ (min") | mm/min)| (1IPM) | (min”") | mmimin)| (PM) | (min™) | mm/min)| (1PM) a
.0625(11000| 230 | 9.1|7600| 150 | 5.9|6000| 60 | 2.4 E
.1250( 8000| 600 | 23.6 [ 5000 | 320 | 12.6 4000 | 130 | 5.1 %
.1875( 6300| 660 | 26.0 | 3800 | 360 | 14.2 2700 | 140 | 5.5 8
.2500( 5000, 720 | 28.3 | 3000 | 390 | 15.4 | 2000 | 140 | 5.5
.3125| 4000| 780 | 30.7 [ 2400 | 430 | 16.9 (1600 | 140 | 5.5
.3750( 3300| 740 | 29.1 (2000 | 380 | 15.0 {1300 | 150 | 5.9
4375 2900| 730 | 28.7 [ 1700 | 340 | 13.4 [ 1100 | 150 | 5.9
.5000( 2500, 700 | 27.6 | 1500 | 330 | 13.0 | 1000 | 140 | 5.5
5625 2200| 630 | 24.8 (1300| 300 | 11.8| 900 | 140 | 5.5
.6250( 2000, 600 | 23.6 1200 | 290 | 11.4| 800 | 130 | 5.1
.7500( 1700| 510 | 20.1|1000| 240 | 9.4| 700 | 120 | 4.7
DC DC
Depth of <IDC(DC2.0781) <05DC(DC24.0781)
cut <05DC(DC<¢.0938) £0.2DC(DC<¢.0938)
h 4
DC:Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.

1059



CARBIDE
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MSTAR END MILLS

MS4SC

End mill, Short cut length, 4 flute

LS00

Carbon Steel, Alloy Steel, Cast Iron {Too Seel, Pre-Hardened Stee, Hardened Steel|  Hardened Steel Hardened Steel Austenitic Titanium Alloy, q
(<30HRC) (£45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  COPPerAlloy | Aluminum Alloy
©) © O O O O
- 7 7 BHTA2 15°
e e et} IE - - - }» Type 1
=z
APMX 8
LF a
] - - - % Type 2
P4
APMX 8
LF a
1<DC<12
0
- 0.020
4<DCON<6 |8<DCON=<10| DCON=12
0 0 0
- 0.008 - 0.009 - 0.011
@4 flute end mill for general use.
(mm)
No. of %
Order Number DC APMX LF DCON Flutes [ 9 Type
n
MS4SCD0100 1 1.5 40 4 4 * 1
MS4SCD0150 1.5 2.3 40 4 4 * 1
MS4SCD0200 2 3 40 4 4 * 1
MS4SCD0250 25 3.8 40 4 4 * 1
MS4SCD0300 3 4.5 50 6 4 * 1
MS4SCD0400 4 6 50 6 4 * 1
MS4SCDO0500 5 7.5 50 6 4 * 1
MS4SCD0600 6 9 50 6 4 * 2
MS4SCD0800 8 12 60 8 4 * 2
MS4SCD1000 10 15 70 10 4 * 2
MS4SCD1200 12 18 75 12 4 * 2

% : Stocked in Japan



CARBIDE
RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Hardened steel (45—55HRC)
Alloy steel, Pre-hardened steel
Worlf Ll
Material | A\s| 1050, AlSI No 35 B, AISI H13 etc. 4
AISI P20, AlISI P21 etc. 5(
DC Revolution Table feed Depth of cut Revolution Table feed Depth of cut 9)
(mm) (min") (mm/min) (IPM) (mm) (min"") (mm/min) (IPM) (mm)
1 40000 3000 118.1 0.06 32000 2400 94.5 0.06 1
1.5 40000 4500 177.2 0.12 32000 3600 141.7 0.08 3:'
2 30000 4500 177.2 0.18 24000 3600 141.7 0.10 m
2.5 24000 3900 11585 0.25 19000 3000 118.1 0.13
3 20000 3500 137.8 0.30 16000 2700 106.3 0.15 g
4 15000 3000 118.1 0.40 12000 2400 94.5 0.20 o
5 12000 2400 94.5 0.50 9000 1800 70.9 0.25 é
6 10000 2100 82.7 0.60 7000 1500 59.1 0.30
8 8000 1500 59.1 0.80 5600 1100 43.3 0.40 I
10 6400 1400 55.1 1.00 4500 950 374 0.50 H_J
12 5400 1200 47.2 1.00 3800 860 33.9 0.50 li:
16 2400 550 21.7 3.00 1200 120 4.7 0.80
20 1900 480 18.9 4.00 1000 100 3.9 1.00 d
o
o
< i <
<Pleasg refer to the list above m
for depth of cut.
DC O
Depth of =
gut <1bC <Please refer to the list above I
for depth of cut. %
7 o
o
DC:Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.

Note 2) In case of slotting with over 3 mm endmill, please reduce revolution to 50—70% of above value, and reduce feed rate to 40—60% of
above value.

Note 3) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.

SOLID END MILLS
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MSTAR END MILLS

MS4MC

End mill, Medium cut length, 4 flute

LS00

(WG] Carbon Steel, Alloy Steel, Cast Iron {Too Seel, Pretarened Stee, Hadened Stel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, "
(<30HRC) (<45HRC) (<55HRC) (>55HRC) | Stainless Steel |HeatResistantAlloy| C°PPerAlioy | Aluminum Alloy
©) ©) ©) ©) ©) O

- BHTA2 15°
4 z
m R —— —— R
(ad a
g APMX| L
3
S
1 [a]
<_(| APMX L
m
P4
" DC<12 DC>12 8 : - I J§ Type 3
2 - 8.020 - 0,030 APMX L
9( 4<DCON<6 [8<DCON<10|12<DCON<16| DCON=20
o 0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
o @4 flute end mill for general use.
Ié.l
i (mm)
d No. of %
8:: Order Number DC APMX LF DCON Flutes % Type
<
o MS4MCDO0100 1 2.5 40 4 4 ® 1
S MS4MCD0150 15 38 40 4 4 | e | 1
5 MS4MCDO0200 2 5 40 4 4 ® 1
8 MS4MCDO0250 2.5 6.3 40 4 4 ® 1
o MS4MCDO0300 3 7.5 50 6 4 ® 1
MS4MCDO0350 8.5 9 50 6 4 * 1
MS4MCDO0400 4 10 50 6 4 ® 1
" MS4MCD0450 4.5 11.5 50 6 4 * 1
- MS4MCDO0500 5 12.5 50 6 4 [ ] 1
s MS4MCD0550 55 14 50 6 4 * 1
% MS4MCD0600 6 15 50 6 4 [ J 2
'-g MS4MCD0650 6.5 16.5 60 8 4 * 1
3 MS4MCDO0700 7 17.5 60 8 4 * 1
2 MS4MCDO0750 7.5 19 60 8 4 * 1
MS4MCDO0800 8 20 60 8 4 L 2
MS4MCD0850 8.5 21.5 70 10 4 * 1
MS4MCD0900 9 225 70 10 4 * 1
MS4MCD0950 9.5 24 70 10 4 * 1
MS4MCD1000 10 25 70 10 4 L 2
MS4MCD1100 11 27.5 75 12 4 * 1
MS4MCD1200 12 30 90 12 4 L 2
MS4MCD1400 14 65 90 12 4 * 3
MS4MCD1600 16 40 100 16 4 * 2
MS4MCD1800 18 45 100 16 4 * 3
MS4MCD2000 20 50 110 20 4 * 2

062 @ :USAStock % : Stocked in Japan



CARBIDE
RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Hardened steel (45—55HRC)
Alloy steel, Pre-hardened steel
Worlf Ll
Material | A\s| 1050, AlSI No 35 B, AISI H13 etc. 4
AISI P20, AlISI P21 etc. 5(
DC Revolution Table feed Depth of cut Revolution Table feed Depth of cut 9)
(mm) (min") (mm/min) (IPM) (mm) (min"") (mm/min) (IPM) (mm)
1 40000 3000 118.1 0.06 32000 2400 94.5 0.06 1
1.5 40000 4500 177.2 0.12 32000 3600 141.7 0.08 3:'
2 30000 4500 177.2 0.18 24000 3600 141.7 0.10 m
2.5 24000 3900 11585 0.25 19000 3000 118.1 0.13
3 20000 3500 137.8 0.30 16000 2700 106.3 0.15 g
4 15000 3000 118.1 0.40 12000 2400 94.5 0.20 o
5 12000 2400 94.5 0.50 9000 1800 70.9 0.25 é
6 10000 2100 82.7 0.60 7000 1500 59.1 0.30
8 8000 1500 59.1 0.80 5600 1100 43.3 0.40 I
10 6400 1400 55.1 1.00 4500 950 374 0.50 H_J
12 5400 1200 47.2 1.00 3800 860 33.9 0.50 li:
16 2400 550 21.7 3.00 1200 120 4.7 0.80
20 1900 480 18.9 4.00 1000 100 3.9 1.00 d
o
o
< i <
<Pleasg refer to the list above m
for depth of cut.
DC O
Depth of =
gut <1bC <Please refer to the list above I
for depth of cut. %
7 o
o
DC:Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.

Note 2) In case of slotting with over 3 mm endmill, please reduce revolution to 50—70% of above value, and reduce feed rate to 40—60% of
above value.

Note 3) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.

SOLID END MILLS
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MSTAR END MILLS

MS4JC

End mill, Semi long cut length, 4 flute

L0000

DC<3 DC=3 DC<3 DC=>3
CARBIDE Carbon Steel, Alloy Steel, Cast Iron {Too Stel, Preardened Seel Hardened Sieell - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  COPPe"Alloy | Aluminum Alloy
© © O O O O
1 BHTA215°
m e : T e
g APMX §
O LF [a]
%)
4
<_.:I 8 - | Type 2
© APMX §
ZDC< LF o
" 15Dc_12
2 - 0.020
9( ‘ 4<DCON<6 |8B<DCON<10 DCON=12
HoE -t
- 0.008 - 0.009 - 0.011
o @4 flute end mill for general use.
w
=
= (mm)
d No. of X
o Order Number DC APMX LF DCON Flutes | & | Type
EE n
m
MS4JCD0100 1 4 40 4 4 [ ] 1
% MS4JCD0150 1.5 6 40 4 4 [ 1
5 MS4JCD0200 2 8 40 4 4 [ ] 1
8 MS4JCD0250 2.5 10 50 4 4 ([ ] 1
o MS4JCD0300 3 12 50 6 4 [ ] 1
MS4JCD0400 4 16 50 6 4 ([ ] 1
MS4JCDO0500 5 20 60 6 4 [ ] 1
MS4JCD0600 6 24 60 6 4 (] 2
MS4JCD0800 8 32 70 8 4 [ ] 2
MS4JCD1000 10 40 90 10 4 ® 2
MS4JCD1200 12 48 110 12 4 [ ] 2

0
|
=
=
@]
Z
L
a
3
]
(D]
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC)
Work Alloy steel (—30HRC) Pre-hardened steel Titanium alloy

A L
Material | 55| 1050, AISI 35, AISI H13, AISI W1-10, AIS| 304, AISI 306, Ti-6Al-4V etc. | AISI H13 etc. 04
AISI P20 etc. AISI P21 etc. 5(
DC | Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed 9’)

(mm) (min™) | (mm/min) |  (IPM) (min™) | (mm/min) | (IPM) (min™) | (mm/min) (IPM) (min™) | (mm/min) | (IPM)
1 11100 85 3.3 9500 65 2.6 8000 50 2.0 6400 35 1.4 3
1.5 7400 85 3.3 6400 90 35 5300 50 2.0 4200 35 1.4 z:l
2 5600 85 3.3 4800 90 35 4000 50 2.0 3200 35 1.4 [oa)

2.5 4500 85 3.3 3800 90 8.5 3200 55 2.2 2500 35 1.4
3 3700 90 35 3400 90 35 2600 60 2.4 2100 35 1.4 %)
4 3000 110 4.3 2700 90 85 2100 70 2.8 1700 50 2.0 g
5 2600 140 55 2300 110 4.3 1800 85 3.3 1500 55 2.2 <
6 2300 170 6.7 2000 140 5.5 1500 110 4.3 1300 70 2.8 o

8 1700 180 7.1 1500 140 55 1200 110 4.3 1000 70 2.8
10 1400 180 7.1 1300 140 55 950 110 4.3 800 70 2.8 %
12 1200 170 6.7 1100 140 55 800 110 4.3 670 70 2.8 %
'_
<0.05DC (MAX.0.5mm) <0.02DC .
L
<2.5DC <2DC o
o
<
Depth of m

t
cu DC DC %
<0.1DC (DC< $2) =
<0.2DC (DC=$2) =0.0sbc 5
h h 8
o
DC:Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) When drilling, please set the feed rate at 1/3 or below the values above.

Note 4) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.
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MSTAR END MILLS

MS4 XL

End mill, Short cut length, 4 flute, Long neck

L0-0

= e v Rl Rl O - I T
© © O O O O
Z | BHTA2 15°
M o —— ) BB | wees
< APMX 8
2 LU Q
o LF
n
- 8
< Bl R : — | we2
=z
APMIX S
0 1§DCS10 LU L 2
= - 0.020
9,: 4<DCON<6 |8<DCON<10
e 0 0
- 0.008 - 0.009
xx @4 flute long neck end mill.
é
= (mm)
d No. of %
8:: Order Number DC APMX LU DN LF DCON Flutes % Type
<
@ MS4XLD0100N040 1 1 4 0.94 50 4 4 * 1
2 MS4XLDO0100N0O60 1 1 6 0.94 50 4 4 * 1
5 MS4XLD0100N0O80 1 1 8 0.94 50 4 4 * 1
8 MS4XLDO0100N100 1 1 10 0.94 50 4 4 * 1
o MS4XLDO0100N120 1 1 12 0.94 50 4 4 * 1
MS4XLDO0100N160 1 1 16 0.94 60 4 4 * 1
MS4XLD0110N060 1.1 1.1 6 1.04 50 4 4 * 1
MS4XLD0110N100 1.1 1.1 10 1.04 50 4 4 * 1
g MS4XLDO0110N160 1.1 1.1 16 1.04 60 4 4 * 1
s MS4XLD0120N060 1.2 1.2 6 1.14 50 4 4 * 1
% MS4XLD0120N080 1.2 1.2 8 1.14 50 4 4 * 1
g MS4XLD0120N100 1.2 1.2 10 1.14 50 4 4 * 1
5 MS4XLD0120N120 1.2 1.2 12 1.14 50 4 4 * 1
8 MS4XLD0120N160 1.2 1.2 16 1.14 60 4 4 * 1
MS4XLD0130N060 1.3 1.3 6 1.24 50 4 4 * 1
MS4XLD0130N120 1.3 1.3 12 1.24 50 4 4 * 1
MS4XLDO0130N180 1.3 1.3 18 1.24 60 4 4 * 1
MS4XLD0140N060 1.4 1.4 6 1.34 50 4 4 * 1
MS4XLD0140N080 1.4 1.4 8 1.34 50 4 4 * 1
MS4XLD0140N100 1.4 1.4 10 1.34 50 4 4 * 1
MS4XLD0140N120 1.4 1.4 12 1.34 50 4 4 * 1
MS4XLD0140N140 1.4 1.4 14 1.34 60 4 4 * 1
MS4XLD0140N160 1.4 1.4 16 1.34 60 4 4 * 1
MS4XLD0140N220 1.4 1.4 22 1.34 60 4 4 * 1
MS4XLD0150N060 1.5 1.5 6 1.44 50 4 4 * 1
MS4XLD0150N080 1.5 1.5 8 1.44 50 4 4 * 1
MS4XLDO0150N100 1.5 1.5 10 1.44 50 4 4 * 1
MS4XLDO0150N120 1.5 1.5 12 1.44 50 4 4 * 1
MS4XLD0150N140 1.5 1.5 14 1.44 60 4 4 * 1
MS4XLDO0150N160 1.5 1.5 16 1.44 60 4 4 * 1
MS4XLD0150N180 1.5 1.5 18 1.44 60 4 4 * 1

I066 % : Stocked in Japan



(mm)

No. of | x
Order Number DC APMX LU DN LF DCON Flutes g Type
MS4XLD0150N200 15 15 20 1.44 60 4 4 * 1
MS4XLD0160N060 1.6 1.6 6 1.54 50 4 4 * 1
MS4XLD0160N080 1.6 1.6 8 1.54 50 4 4 * 1
MS4XLD0160N100 1.6 1.6 10 1.54 50 4 4 * 1
MS4XLD0160N120 1.6 1.6 12 1.54 50 4 4 * 1
MS4XLD0160N140 1.6 1.6 14 1.54 60 4 4 * 1
MS4XLD0160N160 1.6 1.6 16 1.54 60 4 4 * 1
MS4XLD0160N180 1.6 1.6 18 1.54 60 4 4 * 1
MS4XLD0160N200 1.6 1.6 20 1.54 60 4 4 * 1
MS4XLD0160N260 1.6 1.6 26 1.54 70 4 4 * 1
MS4XLD0170N060 1.7 1.7 6 1.64 50 4 4 * 1
MS4XLD0170N140 1.7 1.7 14 1.64 60 4 4 * 1
MS4XLD0170N240 1.7 1.7 24 1.64 70 4 4 * 1
MS4XLD0180N060 1.8 1.8 6 1.74 50 4 4 * 1
MS4XLD0180N080 1.8 1.8 8 1.74 50 4 4 * 1
MS4XLD0180N100 1.8 1.8 10 1.74 50 4 4 * 1
MS4XLD0180N120 1.8 1.8 12 1.74 50 4 4 * 1
MS4XLD0180N140 1.8 1.8 14 1.74 60 4 4 * 1
MS4XLD0180N160 1.8 1.8 16 1.74 60 4 4 * 1
MS4XLD0180N180 1.8 1.8 18 1.74 60 4 4 * 1
MS4XLD0180N200 1.8 1.8 20 1.74 60 4 4 * 1
MS4XLD0180N250 1.8 1.8 25 1.74 70 4 4 * 1
MS4XLD0190N060 1.9 1.9 6 1.84 50 4 4 * 1
MS4XLD0190N160 1.9 1.9 16 1.84 60 4 4 * 1
MS4XLD0190N280 1.9 1.9 28 1.84 70 4 4 * 1
MS4XLD0200N060 2 2 6 1.9 50 4 4 * 1
MS4XLD0200NO080 2 2 8 1.9 50 4 4 * 1
MS4XLD0200N100 2 2 10 1.9 50 4 4 * 1
MS4XLD0200N120 2 2 12 1.9 50 4 4 * 1
MS4XLD0200N140 2 2 14 1.9 60 4 4 * 1
MS4XLD0200N160 2 2 16 1.9 60 4 4 * 1
MS4XLD0200N180 2 2 18 1.9 60 4 4 * 1
MS4XLD0200N200 2 2 20 1.9 60 4 4 * 1
MS4XLD0200N250 2 2 25 1.9 70 4 4 * 1
MS4XLD0200N300 2 2 30 1.9 70 4 4 * 1
MS4XLD0250N080 2.5 2.5 8 2.4 50 4 4 * 1
MS4XLD0250N120 2.5 2.5 12 2.4 50 4 4 * 1
MS4XLD0250N160 2.5 285) 16 2.4 60 4 4 * 1
MS4XLD0250N200 2.5 2.5 20 2.4 60 4 4 * 1
MS4XLD0250N250 2.5 2.5 25 2.4 70 4 4 * 1
MS4XLD0300N080 3 3 8 29 50 6 4 * 1
MS4XLD0300N120 3 3 12 29 50 6 4 * 1
MS4XLD0300N160 3 3 16 29 60 6 4 * 1
MS4XLD0300N200 3 3 20 29 60 6 4 * 1
MS4XLD0300N250 3 3 25 29 70 6 4 * 1
MS4XLDO0300N300 3 3 30 29 70 6 4 * 1
MS4XLD0350N150 35 3.5 15 3.4 60 6 4 * 1
MS4XLD0350N250 3.5 3.5 25 34 70 6 4 * 1
MS4XLD0350N350 3.5 3.5 35 3.4 80 6 4 * 1
MS4XLD0400N120 4 4 12 3.9 50 6 4 * 1
MS4XLD0400N160 4 4 16 3.9 60 6 4 * 1

CARBIDE

SQUARE

BALL

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS

1067



MSTAR END MILLS

MS4 XL

End mill, Short cut length, 4 flute, Long neck

CARBIE (mm)
No. of | x
Order Number DC APMX LU DN LF DCON Flutes g Type
L MS4XLD0400N200 4 4 20 3.9 60 6 4 * 1
SE MS4XLD0400N250 4 4 25 3.9 70 6 4 * 1
8 MS4XLD0400N300 4 4 30 3.9 70 6 4 * 1
] MS4XLD0400N350 4 4 35 3.9 80 6 4 * 1
MS4XLD0400N400 4 4 40 3.9 920 6 4 * 1
j MS4XLD0400N450 4 4 45 3.9 90 6 4 * 1
g MS4XLD0400N500 4 4 50 3.9 100 6 4 * 1
MS4XLD0500N160 5 5 16 4.9 60 6 4 * 1
0 MS4XLD0500N250 5 5 25 4.9 70 6 4 * 1
- MS4XLD0500N350 5 5 35 4.9 80 6 4 * 1
<D( MS4XLD0500N500 5 5 50 4.9 110 6 4 * 1
o MS4XLD0600N200 6 6 20 5.85 80 6 4 * 2
MS4XLD0600N300 6 6 30 5.85 90 6 4 * 2
% MS4XLD0600N400 6 6 40 5.85 100 6 4 * 2
o MS4XLD0600N500 6 6 50 5.85 110 6 4 * 2
|<£ MS4XLD080ON300 8 8 30 7.85 90 8 4 * 2
_| MS4XLD0800ON500 8 8 50 7.85 110 8 4 * 2
| MS4XLD080ON700 8 8 70 7.85 130 8 4 * 2
% MS4XLD1000N400 10 10 40 9.7 100 10 4 * 2
g MS4XLD1000N600 10 10 60 9.7 120 10 4 * 2
MS4XLD1000N800 10 10 80 9.7 140 10 4 * 2
2
T
S
2

0
|
=
=
@]
Z
L
a
3
]
(D]

068 % : Stocked in Japan



CARBIDE
RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Carbon steel, Cast iron,
Work Alloy steel, Pre-hardened steel Work Alloy steel, Pre-hardened steel
pate AISI 1050, AISI No 35 B, e AIS| 1050, AISI No 35 B, IhliJ
AISI P20, AISI P21 etc. AISI P20, AlISI P21 etc. <
DC LU Revolution Table feed Depth of cut DC LU Revolution Table feed Depth of cut 8
(mm) | (mm) (min") (mm/min) (IPM) ap (mm) (mm) | (mm) (min) (mm/min) (IPM) ap (mm) %)
4 40000 3000 118.1 0.04 15 20000 3000 118.1 0.6
1 8 36000 2400 94.5 0.03 35| 25 11000 1600 63.0 0.15 -
12 20000 1000 394 0.02 35 5500 800 31.5 0.06 Z:I
16 10000 500 19.7 0.005 12 18000 3000 118.1 1 om
6 40000 3000 118.1 0.05 20 12000 2000 78.7 0.5
12 10 36000 2400 94.5 0.04 4 30 8000 1300 51.2 0.2 0
’ 12 20000 1200 47.2 0.03 40 4200 700 27.6 0.08 S
16 12000 600 23.6 0.01 50 2400 400 15.7 0.03 Ia)
6 40000 3200 126.0 0.06 16 14000 2700 106.3 1 <
15 12 32000 2400 94.5 0.05 5 25 9500 1800 70.9 0.5 o
’ 16 16000 1100 43.3 0.03 35 6400 1200 47.2 0.2
20 10000 600 23.6 0.01 50 3200 600 23.6 0.05 %
6 40000 3600 141.7 0.08 20 11000 2200 86.6 1.2 o
18 12 32000 2800 110.2 0.06 6 30 8000 1600 63.0 0.6 '4_:
’ 20 12000 1000 39.4 0.02 40 5400 1100 43.3 0.25
25 7000 600 23.6 0.01 50 3200 640 25.2 0.15 1
6 40000 4000 157.5 0.1 30 8000 1600 63.0 1.6 LU
12 32000 3200 126.0 0.07 8 50 4000 800 315 0.5 8::
2 16 24000 2400 94.5 0.05 70 2000 400 15.7 0.2 <
20 12000 1200 47.2 0.03 40 6400 1300 51.2 2 o
30 5000 500 19.7 0.01 10 60 3200 640 25.2 0.6 D)
8 32000 4000 157.5 0.2 80 1600 320 12.6 0.3 =
25| 25 9000 1100 43.3 0.04 5
50 2500 300 11.8 0.005 DC 8
8 25000 3600 141.7 0.4 Deoth of cut <ap lod
3 16 18000 2500 98.4 0.2 P
25 12000 1700 66.9 0.1 )
30 7000 800 &il5 0.05 DC:Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions. Please use the above
table as a start reference point.

SOLID END MILLS
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CARBIDE
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MSTAR END MILLS

MS4XL — Inch sizes

End mill, Short cut length, 4 flute, Long neck

LS00

DC<1/8  DC21/8
Carbon Steel, Alloy Steel, Cast Iron {Too Stel, Preardened Seel Hardened Sieell - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  COPPe"Alloy | Aluminum Alloy
@) © @) @)
4 | BHTA2 15°
e —————— e e 1
APMX 8
LU g
LF
p=d
[a)
87 - Type 2
DC=<.2500" APMX §
0 LU a
- .0008" LF
@ DCON=.1250"DCON=.1875"DCON=.2500"
0 0 0
- .00024" - .00031" - .00035"
@ 4 flute long neck end mill.
(inch)
No. of %
Order Number DC APMX LU DN LF DCON Flutes | S Type
%)
MS4XLD1/16N0375 .0625 .0625 .3750 .0601 2.0 .1250 4 L] 1
MS4XLD1/16N0500 .0625 .0625 .5000 .0601 2.0 .1250 4 [ ] 1
MS4XLD1/16N0750 .0625 .0625 .7500 .0601 2.0 .1250 4 [ 1
MS4XLD3/32N0562 .0938 .0938 .5625 .0898 2.0 .1250 4 (] 1
MS4XLD3/32N0750 .0938 .0938 .7500 .0898 2.0 .1250 4 L] 1
MS4XLD3/32N1125 .0938 .0938 1.1250 .0898 2.5 .1250 4 (] 1
MS4XLD1/8N0750 .1250 .1250 .7500 1211 2.0 .1250 4 L] 2
MS4XLD3/16N1125 .1875 .1875 1.1250 .1836 2.5 .1875 4 (] 2
MS4XLD1/4N1500 .2500 .2500 1.5000 .2441 3.0 .2500 4 ® 2
@® : USA Stock



CARBIDE
RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron,
Work Alloy steel, Pre-hardened steel .
izl AISI 1050, AISI No 35 B, o
AISI P20, AISI P21 etc. 5(
DC LU Revolution Table feed Deptg of cut (@4
(inch) (inch) (min™") (IPM) (iné’h) n
.3750 40000 121.0 .0028 _
.0156 | .5000 30000 68.0 .0016 ?(I
.7500 10000 14.2 .0008 m
.5625 33000 109.1 .003
.0313 | .7500 20000 56.6 .002 n
1.1250| 10000 18.8 001 g
.1250 | .7500 25000 96.5 .004 <
.1875 |1.1250 17000 72.2 .006 o
.2500 | 1.5000 13000 73.7 .008 o
o o
<
Depth of cut <ap =
I i~ -
DC:Dia. H:J
Note 1) If the depth of cut is smaller than this table, feed rate can be increased. ha
Note 2) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions. é
Please use the above table as a start reference point.
2
T
O]
>
o
o
0
|
=
=
@]
zZ
|
[a)
3
O
0
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MSTAR END MILLS

MS2

ES

End mill, 2 flute, For Swiss style lathes

LS00

Carbon Steel, Alloy Steel, Cast Iron {ToolSeel, Pre-Hardened Stee, Hardened S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |HeatResistantAlloy| CC°PPerAlloy | Aluminum Alloy
© ©) O O O O
7 BHTA215° -
8[ N r I§ Type 1
APMX
LF
P
1) , l |o
o = A
APMX
=z
30500512 BE - — [§ Type 3
- 0.020 APMX
4<DCON<6 |[7<DCON<10 LE
0 0
- 0.008 - 0.009
@ 2 flute end mill.
Overall length 35mm (mm)
No. of X
Order Number DC APMX LF DCON Flutes [ o Type
n
MS2ESD0300L35S04 3 3 35 4 2 ° 1
MS2ESD0350L.35S04 35 3.5 35 4 2 () 1
MS2ESD0400L35S04 4 4 35 4 2 () 2
MS2ESD0500L35S05 5 5 35 5 2 () 2
MS2ESD0500L35S06 5 5 35 6 2 () 1
MS2ESD0600L35S05 6 6 35 5 2 () 3
MS2ESD0600L35S06 6 6 35 6 2 [} 2
MS2ESD0700L35S07 7 6 &5 7 2 [} 2
MS2ESD0800L35S07 8 6 35 7 2 o 3
MS2ESD0800L35S08 8 6 B85 8 2 [} 2
MS2ESD1000L35S07 10 6 35 7 2 [} 3
MS2ESD1000L35S10 10 6 &5 10 2 [} 2
MS2ESD1200L35S10 12 6 35 10 2 [} 3
Overall length 45mm (mm)

No. of %

Order Number DC APMX LF DCON Flutes % Type
MS2ESD0300L45S04 3 3 45 4 2 (] 1
MS2ESD0350L45S04 3.5 3.5 45 4 2 (] 1
MS2ESD0400L45S04 4 4 45 4 2 (] 2
MS2ESD0500L45S06 5 ® 45 6 2 (] 1
MS2ESDO0600L45S06 6 6 45 6 2 (] 2
MS2ESDO0700L45S07 7 7 45 7 2 (] 2
MS2ESDO0800L45S07 8 8 45 7 2 (] 3
MS2ESD0800L45S08 8 8 45 8 2 (] 2
MS2ESD1000L45S07 10 10 45 7 2 (] 3
MS2ESD1000L45S10 10 10 45 10 2 ® 2
MS2ESD1200L45S10 12 12 45 10 2 [ J 3

@ : USA Stock



CARBIDE
RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC)
Work | Alloy steel (=30HRC) Pre-hardened steel Titanium alloy
Material | a1s) 1050, AlSI 35, AISI H13, AISI W1-10, AISI 304, AISI 306, Ti-6AI-4V etc. | AISI H13 etc. o
AISI P20 efc. AISI P21 etc. 5(
DC Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed o
(mm) (min™) [ (mmmin) | (1PM) min™) | (mm/min) | (1PM) min™) | (mm/min) | (1PM) min™ | (mm/min) | (1PM) D
3 10000 600 23.6 7000 400 15.7 6000 300 11.8 5000 120 4.7 1
4 7500 600 23.6 5200 400 15.7 4500 300 11.8 4000 120 4.7 z:'
5 6000 600 23.6 4200 400 15.7 3600 300 11.8 3200 120 4.7 0}
6 5000 600 23.6 3500 400 15.7 3000 300 11.8 2700 120 4.7
7 4500 560 22.0 3000 360 14.2 2700 280 11.0 2300 110 4.3
8 4000 520 20.5 2800 350 13.8 2400 260 10.2 2000 110 4.3
10 3200 450 17.7 2200 300 11.8 1900 230 9.1 1600 100 3.9
12 2700 410 16.1 1900 270 10.6 1600 210 8.3 1300 100 3.9
<0.2DC DC <0.05DC bC
Desg; of <1DC <0.2DC <1pC <0.1DC
T h
DC:Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) When drilling, please set the feed rate at 1/3 or below of the above value.

Note 4) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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MSTAR END MILLS

MS3ES

End mill, 3 flute, For Swiss style lathes

L0 0

CARBIDE Carbon Steel, Alloy Steel, Cast Iron [ToolSeel, Pre-Hardened Stee, Hardened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, )
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  °PPe"Alloy | Aluminum Alloy
©) ©) O O O O

___— 1 BHTA215°
l—— E——
[a]

L ]
o
< APMX
) LF
[©
n
g = 7% [8 Type 2
| [a)
T APMX
P LF
m
=z
3<DC=<12 Q 1 |8 Types
= a N [8 yp
- 0.020 APMX
LF

@ 4<DCON=<6 |7<DCON=10
0 0
- 0.008 - 0.009

@ 3 flute end mill.

(92)
—
a
<
04
o
i
<
'_
—l
i
@
14
<
o
O
=
T
O
=)
o
o

Overall length 35mm (mm)
No. of %

Order Number DC APMX LF DCON Flutes % Type
MS3ESDO0300L35S04 3 3 35 4 3 ® 1
MS3ESDO0350L35S04 35 35 85 4 3 [} 1
MS3ESD0400L35S04 4 4 35 4 3 [ 2
MS3ESDO0500L35S05 5 5 85! 5 3 [} 2
MS3ESDO0500L35S06 5 5 35 6 3 ® 1
MS3ESDO0600L35S05 6 6 85! 5 3 [} 8
MS3ESDO0600L35S06 6 6 35 6 3 ® 2

m MS3ESDO0700L35S07 7 6 85) 7 3 [} 2
- MS3ESDO0800L35S07 8 6 35 7 3 o 3
s MS3ESDO0800L35S08 8 6 85) 8 3 [} 2
% MS3ESD1000L35S07 10 6 35 7 3 ® 3
g MS3ESD1000L35S10 10 6 &5 10 3 [} 2
3 MS3ESD1200L35S10 12 6 35 10 3 ® 3
3
M
No. of | x

Order Number DC APMX LF DCON Flutes g Type
MS3ESDO0300L45S04 3 3 45 4 3 ® 1
MS3ESD0350L45S04 35 3.5 45 4 3 [} 1
MS3ESD0400L45S04 4 4 45 4 3 o 2
MS3ESDO0500L45S06 5 5 45 6 8 [} 1
MS3ESDO0600L45S06 6 6 45 6 3 ® 2
MS3ESDO0700L45S07 7 7 45 7 3 [} 2
MS3ESDO0800L45S07 8 8 45 7 3 ® 3
MS3ESDO0800L45S08 8 8 45 8 8 [} 2
MS3ESD1000L45S07 10 10 45 7 3 ® 3
MS3ESD1000L45S10 10 10 45 10 3 [} 2
MS3ESD1200L45S10 12 12 45 10 3 ® 3

I074 @ : USA Stock



CARBIDE
RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC)
Work | Alloy steel (=30HRC) Pre-hardened steel Titanium alloy
Material | a1s) 1050, AlSI 35, AISI H13, AISI W1-10, AISI 304, AISI 306, Ti-6AI-4V etc. | AISI H13 etc. o
AISI P20 efc. AISI P21 etc. 5(
DC Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed o
(mm) (min™) [ (mmmin) | (1PM) min™) | (mm/min) | (1PM) min™) | (mm/min) | (1PM) min™ | (mm/min) | (1PM) D
3 10000 600 23.6 7000 400 15.7 6000 300 11.8 5000 120 4.7 1
4 7500 600 23.6 5200 400 15.7 4500 300 11.8 4000 120 4.7 z:'
5 6000 600 23.6 4200 400 15.7 3600 300 11.8 3200 120 4.7 0}
6 5000 600 23.6 3500 400 15.7 3000 300 11.8 2700 120 4.7
7 4500 560 22.0 3000 360 14.2 2700 280 11.0 2300 110 4.3
8 4000 520 20.5 2800 350 13.8 2400 260 10.2 2000 110 4.3
10 3200 450 17.7 2200 300 11.8 1900 230 9.1 1600 100 3.9
12 2700 410 16.1 1900 270 10.6 1600 210 8.3 1300 100 3.9
<0.2DC DC <0.05DC bC
Desg; of <1DC <0.2DC <1pC <0.1DC
T h
DC:Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) When drilling, please set the feed rate at 1/3 or below of the above value.

Note 4) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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MSTAR END MILLS

MS4EC

End mill, 4 flute, For Swiss style lathes

®

00

o e Nl Nl W O 79 el
© ©) O O O O
: BHTA2 15° -
m  RE— LR ] e
< || APMX
) LE
o
- o T
a S —— r o Type2
- ] APMX e
< LF
m
P
" c|)30512 ODC>12 9 - -—J |§ Type 3
2 - 0.020 - 0.030 | |APMX
2 4<DCON=6 |[7<DCON<10 LE
o 0 0
- 0.008 - 0.009
x @4 flute end mill.
w
o
s
Overall length 35mm (mm)
d No. of X
% Order Number DC APMX LF DCON Flutes z/g) Type
<
o MS4ECD0300L35S04 3 3 35 4 4 [} 1
S MS4ECD0350L35504 3.5 35 35 4 4 | e 1
5 MS4ECD0400L35S04 4 4 35 4 4 [ ] 2
8 MS4ECD0500L35S05 5 5 35 5 4 [} 2
o MS4ECD0500L35S06 5 5 35 6 4 [} 1
MS4ECD0600L35S05 6 6 35 5 4 [ 8
MS4ECD0600L35S06 6 6 35 6 4 ® 2
" MS4ECDO0700L35S07 7 6 35 7 4 () 2
- MS4ECD0800L35S07 8 6 35 7 4 ® 3
s MS4ECD0800L35S08 8 6 35 8 4 () 2
% MS4ECD1000L35S07 10 6 35 7 4 ([ ] 3
g MS4ECD1000L35S10 10 6 35 10 4 (] 2
5 MS4ECD1200L35S10 12 6 35 10 4 ([ ] 3
3
Overall length 45mm (mm)
No. of | x
Order Number DC APMX LF DCON Flutes g Type
MS4ECD0300L45S04 3 3 45 4 4 ® 1
MS4ECD0350L45S04 35 8.5 45 4 4 [} 1
MS4ECD0400L45S04 4 4 45 4 4 ([ ] 2
MS4ECD0500L45S06 5 5 45 6 4 ® 1
MS4ECD0600L45S06 6 6 45 6 4 ® 2
MS4ECDO0700L45S07 7 7 45 7 4 (] 2
MS4ECD0800L45S07 8 8 45 7 4 ([ ] 3
MS4ECD0800L45S08 8 8 45 8 4 ([ ] 2
MS4ECD1000L45S07 10 10 45 7 4 ([ ] 3
MS4ECD1000L45S10 10 10 45 10 4 ([ ] 2
MS4ECD1200L45S10 12 12 45 10 4 ([ ] 3
MS4ECD1400L45S10 14 14 45 10 4 ([ ] 3

I076 @ :USA Stock



CARBIDE
RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC)
Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
Work L
Material [ AISI 1050, AISI 35, AISI H13, AISI W1-10, AISI 304, AISI 306, Ti-6Al-4V etc. | AISI H13 etc. o
AISI P20 etc. AISI P21 etc. 5(
DC Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed 9’)
(mm) [ min") [ (mmmin) [ (1PM) min™) [ (mm/min) | (PM) min™) [ (mm/min) | (PM) min™) [ (mm/min) [ (PM)
3 10000 900 35.4 7000 600 23.6 6000 450 17.7 5000 180 7.1 1
4 7500 900 35.4 5200 600 23.6 4500 450 17.7 4000 180 7.1 ?(I
5 6000 900 35.4 4200 600 23.6 3600 450 17.7 3200 180 7.1 m
6 5000 900 35.4 3500 600 23.6 3000 450 17.7 2700 180 7.1
7 4500 840 33.1 3000 540 21.3 2700 420 16.5 2300 160 6.3 g
8 4000 780 30.7 2800 520 20.5 2400 390 15.4 2000 160 6.3 o
10 3200 680 26.8 2200 450 17.7 1900 340 13.4 1600 140 55 é
12 2700 620 24.4 1900 410 16.1 1600 310 12.2 1300 120 4.7
14 2300 550 21.7 1600 350 13.8 1400 280 11.0 1200 120 4.7 o
<0.2DC DC <0.05DC DC H_J
Degtjf: of <1DC <0.2DC <1DC <0.1DC l<—(
h 4
]
DC:Dia. g
Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective. ©
Note 2) If the depth of cut is smaller than this table, feed rate can be increased. é
Note 3) When drilling, please set the feed rate at 1/3 or below the values above.
Note 4) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and %
the feed rate proportionately. =
S
o
o

SOLID END MILLS
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CARBIDE

ROUGHING BARREL TAPER RADIUS pE=7\NEE SOQUARE
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1078

MSTAR END MILLS

MSZXLB — Inch sizes

Ball nose, 2 flute, Long neck

L0

Carbon Steel, Alloy Steel, Cast Iron {ToolSeel,Pre-Hardened Stee, Hardened S|~ Hardened steel Hardened steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy] C°PPe"Alloy | Aluminum Alloy
© ©) O O O
— P4
é a
8 - - - Type 1
RE —IBHTA215°| =
APMX 0
LU 8
LF
P4
o
0078"<REL.1250" LD) ~- _ ,4# Type 2
+.0004" A =
RE APMX I}
0156'<DC< . 2500" LU g
0 LF
- .0008"
@ DCON=.1250"|DCON=.1875"|DCON=.2500"
0 0 0
- .00024" - .00031" - .00035"
@ 2 flute, long neck, ball nose end mill for general purpose.
(inch)
No. of X
Order Number RE DC APMX LU DN LF DCON | Flutes | 2 Type
n
MS2XLBD1/64N0094 .00781 .0156 .01563 .0938 .0144 2.0 .1250 2 A 1
MS2XLBD1/64N0125 .00781 .0156 .01563 .1250 .0144 2.0 .1250 2 A 1
MS2XLBD1/64N0187 .00781 .0156 .01563 .1875 .0144 2.0 .1250 2 A 1
MS2XLBD1/32N0187 .01563 .0313 .03125 .1875 .0301 2.0 .1250 2 A 1
MS2XLBD1/32N0250 .01563 .0313 .03125 .2500 .0301 2.0 .1250 2 A 1
MS2XLBD1/32N0375 .01563 .0313 .03125 .3750 .0301 2.0 .1250 2 A 1
MS2XLBD1/16N0375 .03125 .0625 .0625 .3750 .0601 2.0 .1250 2 A 1
MS2XLBD1/16N0500 .03125 .0625 .0625 .5000 .0601 2.0 .1250 2 A 1
MS2XLBD1/16N0750 .03125 .0625 .0625 .7500 .0601 2.0 .1250 2 A 1
MS2XLBD3/32N0562 .04688 .0938 .09375 .5625 .0898 2.0 .1250 2 A 1
MS2XLBD3/32N0750 .04688 .0938 .09375 .7500 .0898 2.0 .1250 2 A 1
MS2XLBD3/32N1125 .04688 .0938 .09375 | 1.1250 .0898 2.5 .1250 2 A 1
MS2XLBD1/8N0750 .06250 .1250 .1250 .7500 1211 2.0 .1250 2 A 2
MS2XLBD3/16N1125 .09375 .1875 .1875 1.1250 .1836 2.5 .1875 2 A 2
MS2XLBD1/4N1500 .12500 .2500 .2500 1.5000 .2441 3.0 .2500 2 A 2

A : This item to be discontinued with in two years.



CARBIDE
RECOMMENDED CUTTING CONDITIONS

Hardened steel (45—55HRC)

Work Material Ll
AISI H13 etc. o
<
)
RE LU Revolution Table feed Depth of cut o
(inch) (inch) (min’") (IPM) (incph) N
.0938 40000 21.2 .0002 N
.0078 | .1290 30000 17.7 .0002 3:1
.1875 20000 10.6 .0001 m

.1875 40000 70.8 .0008
.0156 | .2500 25000 44.3 .0008 7))
.3750 15000 26.6 .0004 g
.3750 40000 1134 .0028 <
.0313 | .5000 30000 85.1 .0016 o
.7500 10000 28.4 .0008 o
.5625 40000 141.8 .003 H_J
.0469 | .7500 20000 70.8 .002 S

1.1250 10000 35.5 .001
.0625 | .7500 30000 124.0 .004 d
.0938 [1.1250 20000 106.3 .006 o
.1250 | 1.5000 15000 106.3 .008 %
<0.1RE (RE<3/64) 0]
<0.2RE (RE>3/64) O
Depth of cut =
RE : Radius S
o

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions. Please use the above
table as a start reference point.

SOLID END MILLS

1079



MSTAR END MILLS

MS2MRB

Corner radius, Medium cut length, 2 flute

L0

DC<3 DC23

CARBIDE Carhon Steel, Alloy Steel, Cast Iron | ToolSeel, Pre-Hardened Stee, Hardened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, )
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  C°PPe"Alloy | Aluminum Alloy
©) © O O O O

1 BHTA2 15°

g RE™ | apmix §

(@4 LF a

n

-

- IS — R

o RE M §

" 1§D0512 LE °

2 - 0.020

2 4<DCON<6 | 8<DCON<10 | DCON=12

a4 0 0 0

- 0.008 - 0.009 - 0.011

o @ 2 flute corner radius end mill for general use.

é

= (mm)

d No. of | x

% Order Number DC RE APMX LF DCON Flutes § Type

< n

o MS2MRBD0100R010 1 0.1 2 40 4 2 * 1

2 MS2MRBD0100R020 1 0.2 2 40 4 2 (] 1

5 MS2MRBD0100R030 1 0.3 2 40 4 2 (] 1

8 MS2MRBD0150R010 15 0.1 3 40 4 2 * 1

o MS2MRBDO0150R020 1.5 0.2 3 40 4 2 (] 1
MS2MRBD0150R030 1.5 0.3 3 40 4 2 (] 1
MS2MRBDO0150R050 1.5 0.5 3 40 4 2 (] 1

m MS2MRBD0200R010 2 0.1 4 40 4 2 * 1

- MS2MRBD0200R020 2 0.2 4 40 4 2 (] 1

s MS2MRBD0200R030 2 0.3 4 40 4 2 (] 1

% MS2MRBDO0200R050 2 0.5 4 40 4 2 (] 1

g MS2MRBD0250R010 2.5 0.1 5 40 4 2 * 1

3 MS2MRBD0250R020 2.5 0.2 5 40 4 2 (] 1

8 MS2MRBD0250R030 2.5 0.3 ) 40 4 2 (] 1
MS2MRBD0250R050 2.5 0.5 5 40 4 2 (] 1
MS2MRBD0300R010 3 0.1 6 50 6 2 * 1
MS2MRBDO0300R020 3 0.2 6 50 6 2 (] 1
MS2MRBD0300R030 3 0.3 6 50 6 2 (] 1
MS2MRBDO0300R050 3 0.5 6 50 6 2 (] 1
MS2MRBD0300R100 3 1 6 50 6 2 (] 1
MS2MRBD0400R010 4 0.1 8 50 6 2 * 1
MS2MRBD0400R020 4 0.2 8 50 6 2 (] 1
MS2MRBD0400R030 4 0.3 8 50 6 2 (] 1
MS2MRBD0400R050 4 0.5 8 50 6 2 (] 1
MS2MRBD0400R100 4 1 8 50 6 2 (] 1
MS2MRBDO0500R010 5 0.1 10 50 6 2 * 1
MS2MRBDO0500R020 5 0.2 10 50 6 2 ° 1
MS2MRBDO0500R030 5 0.3 10 50 6 2 (] 1
MS2MRBDO0500R050 5 0.5 10 50 6 2 ° 1
MS2MRBDO0500R100 5 1 10 50 6 2 (] 1
MS2MRBDO0600R010 6 0.1 12 50 6 2 * 2

080 @ :USAStock % : Stocked in Japan



(mm)

No. of | x
Order Number DC RE APMX LF DCON Flutes g Type
MS2MRBDO0600R020 6 0.2 12 50 6 2 [ 2
MS2MRBDO0600R030 6 0.3 12 50 6 2 () 2
MS2MRBDO0600R050 6 0.5 12 50 6 2 [ 2
MS2MRBDO0600R100 6 1 12 50 6 2 () 2
MS2MRBDO0600R150 6 15 12 50 6 2 [ 2
MS2MRBDO0600R200 6 2 12 50 6 2 [ 2
MS2MRBD0800R020 8 0.2 16 60 8 2 * 2
MS2MRBDO0800R030 8 0.3 16 60 8 2 * 2
MS2MRBDO0800R050 8 0.5 16 60 8 2 * 2
MS2MRBDO0800R100 8 1 16 60 8 2 * 2
MS2MRBDO0800R150 8 15 16 60 8 2 * 2
MS2MRBDO0800R200 8 2 16 60 8 2 * 2
MS2MRBDO0800R250 8 2.5 16 60 8 2 * 2
MS2MRBDO0800R300 8 8 16 60 8 2 * 2
MS2MRBD1000R020 10 0.2 20 70 10 2 * 2
MS2MRBD1000R030 10 0.3 20 70 10 2 * 2
MS2MRBD1000R050 10 0.5 20 70 10 2 * 2
MS2MRBD1000R100 10 1 20 70 10 2 * 2
MS2MRBD1000R150 10 15 20 70 10 2 * 2
MS2MRBD1000R200 10 2 20 70 10 2 * 2
MS2MRBD1000R250 10 2.5 20 70 10 2 * 2
MS2MRBD1000R300 10 3 20 70 10 2 * 2
MS2MRBD1200R020 12 0.2 24 75 12 2 * 2
MS2MRBD1200R030 12 0.3 24 75 12 2 * 2
MS2MRBD1200R050 12 0.5 24 75 12 2 * 2
MS2MRBD1200R100 12 1 24 75 12 2 * 2
MS2MRBD1200R150 12 15 24 75 12 2 * 2
MS2MRBD1200R200 12 2 24 75 12 2 * 2
MS2MRBD1200R250 12 25 24 75 12 2 * 2
MS2MRBD1200R300 12 3 24 75 12 2 * 2

CARBIDE

SQUARE

-
|
<
m

ROUGHING BARREL TAPER RR¥ABIEN]

SOLID END MILLS
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MSTAR END MILLS

MS2MRB

Corner radius, Medium cut length, 2 flute

CARBIDE
RECOMMENDED CUTTING CONDITIONS
Carbon steel, Cast iron, Hardened steel (45—55HRC)
Alloy steel, Pre-hardened steel
w Worl_<
o Material | 5511050, AlSI No 35 B, AISI H13 etc.
g AISI P20, AISI P21 etc.
UO) DC Revolution Table feed Depth of cut Revolution Table feed Depth of cut
(mm) (min™) (mm/min) (IPM) (mm) (min™") (mm/min) (1PM) (mm)
1 0.1 40000 40 1.6 0.001 40000 40 1.6 0.001
<—(' 0.2 40000 100 3.9 0.002 40000 100 3.9 0.002
m 0.3 40000 200 7.9 0.005 40000 200 7.9 0.005
0.4 40000 600 23.6 0.01 40000 600 23.6 0.01
% 0.5 40000 1000 39.4 0.015 40000 960 37.8 0.015
o 0.6 40000 1200 47.2 0.02 40000 1200 47.2 0.02
é 0.7 40000 1400 55.1 0.02 40000 1400 55.1 0.02
0.8 40000 1600 63.0 0.03 40000 1600 63.0 0.03
I 0.9 40000 1800 70.9 0.04 40000 1600 63.0 0.04
lé_J 1 40000 2000 78.7 0.06 32000 1600 63.0 0.06
l<_( 1.5 40000 3000 118.1 0.12 32000 1900 74.8 0.08
2 30000 3000 118.1 0.18 24000 1900 74.8 0.10
d 25 24000 2600 102.4 0.25 19000 1600 63.0 0.13
x 3 20000 2300 90.6 0.30 16000 1400 55.1 0.15
g:: 4 15000 2000 78.7 0.40 12000 1200 47.2 0.20
m 5 12000 1600 63.0 0.50 9000 900 35.4 0.25
% 6 10000 1400 55.1 0.60 7000 700 27.6 0.30
T 8 8000 1000 39.4 0.80 5600 550 21.7 0.40
% 10 6400 900 354 1.00 4500 500 19.7 0.50
8 12 5400 820 32.3 1.00 3800 450 17.7 0.50
<Please refer to the list above
for depth of cut.
g DC
s Desltjrtl of <ibC <Please refer to the list above
] for depth of cut.
z 7
L
[a]
j
(] )
(] DC:Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.

Note 2) In case of slotting with over 3 mm endmill, please reduce revolution to 50—70% of above value, and reduce feed rate to 40—60% of
above value.

Note 3) When drilling, please set the feed rate at 1/3 or below of the above value.

Note 4) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.
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MS4MRB

Corner radius, Medium cut length, 4 flute

L0

e | ] e | e | ot anmatin] coer Aoy | Asmnmaer R
©) © O O O O
i BHTA2 15°

. ———— T e

LF a o

0p]

2 - Type 2 -

| <

RE APMX § o

DC=12 DC>12 LE ° ”

0 0 =

- 0.020 - 0.030 =

DCON=6 |8<DCON<10|12<DCON<16| DCON=20 9,:

0 0 0 0 o

- 0.008 - 0.009 - 0.011 - 0.013

@4 flute corner radius end mill for general use. o

éJ

mm

No. of 5 d

Order Number DC RE APMX L= DCON Flutes [ © Type 8::

@ <

MS4MRBDO0300R010 3 0.1 8 45 6 4 * 1 o

MS4MRBD0300R020 3 0.2 8 45 6 4 * 1 %

MS4MRBDO0300R030 3 0.3 8 45 6 4 * 1 5

MS4MRBD0300R050 3 0.5 8 45 6 4 * 1 8

MS4MRBD0300R100 3 1 8 45 6 4 * 1 =
MS4MRBD0400R010 4 0.1 11 45 6 4 * 1
MS4MRBDO0400R020 4 0.2 11 45 6 4 * 1
MS4MRBD0400R030 4 0.3 11 45 6 4 * 1

MS4MRBDO0400R050 4 0.5 11 45 6 4 * 1 g

MS4MRBD0400R100 4 1 11 45 6 4 * 1 s

MS4MRBDO0500R010 5 0.1 13 50 6 4 * 1 %

MS4MRBDO0500R020 5 0.2 13 50 6 4 * 1 g

MS4MRBDO0500R030 5 0.3 13 50 6 4 * 1 3

MS4MRBDO0500R050 5 0.5 13 50 6 4 * 1 8
MS4MRBDO0500R100 5 1 13 50 6 4 * 1
MS4MRBD0600R010 6 0.1 13 50 6 4 * 2
MS4MRBD0600R020 6 0.2 13 50 6 4 * 2
MS4MRBD0600R030 6 0.3 13 50 6 4 * 2
MS4MRBD0600R050 6 0.5 13 50 6 4 * 2
MS4MRBD0600R100 6 1 13 50 6 4 * 2
MS4MRBD0600R150 6 15 13 50 6 4 * 2
MS4MRBD0600R200 6 2 13 50 6 4 * 2
MS4MRBDO0800R020 8 0.2 19 60 8 4 * 2
MS4MRBD0800R030 8 0.3 19 60 8 4 * 2
MS4MRBDO0800R050 8 0.5 19 60 8 4 * 2
MS4MRBD0800R100 8 1 19 60 8 4 * 2
MS4MRBDO0800R150 8 1.5 19 60 8 4 * 2
MS4MRBD0800R200 8 2 19 60 8 4 * 2
MS4MRBDO0800R250 8 2.5 19 60 8 4 * 2
MS4MRBD0800R300 8 8 19 60 8 4 * 2
MS4MRBD1000R020 10 0.2 22 70 10 4 * 2

% ! Stocked in Japan
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MSTAR END MILLS

MS4MRB

Corner radius, Medium cut length, 4 flute

CARBIDE (mm)
No. of %
Order Number DC RE APMX LF DCON Flutes % Type

w MS4MRBD1000R030 10 0.3 22 70 10 4 * 2
9.:‘ MS4MRBD1000R050 10 0.5 22 70 10 4 * 2
8, MS4MRBD1000R100 10 1 22 70 10 4 * 2
7 MS4MRBD1000R150 10 1.5 22 70 10 4 * 2

MS4MRBD1000R200 10 2 22 70 10 4 * 2
- MS4MRBD1000R250 10 2.5 22 70 10 4 * 2
< MS4MRBD1000R300 10 3 22 70 10 4 * 2

MS4MRBD1200R020 12 0.2 26 75 12 4 * 2
” MS4MRBD1200R030 12 0.3 26 75 12 4 * 2
- MS4MRBD1200R050 12 05 26 75 12 4 * 2
9( MS4MRBD1200R100 12 1 26 75 12 4 * 2
P MS4MRBD1200R150 12 1.5 26 75 12 4 * 2

MS4MRBD1200R200 12 2 26 75 12 4 * 2
o MS4MRBD1200R250 12 2.5 26 75 12 4 * 2
o MS4MRBD1200R300 12 3 26 75 12 4 * 2
< MS4MRBD1600R050 16 05 32 90 16 4 * 2
¥ MS4MRBD1600R100 16 1 32 920 16 4 * 2
m MS4MRBD1600R150 16 1.5 32 920 16 4 * 2
e MS4MRBD1600R200 16 2 32 920 16 4 * 2
< MS4MRBD1600R250 16 2.5 32 920 16 4 * 2

MS4MRBD1600R300 16 3 32 920 16 4 * 2
e MS4MRBD2000R050 20 05 38 100 20 4 | x| 2
5 MS4MRBD2000R100 20 1 38 100 20 4 * 2
= MS4MRBD2000R150 20 1.5 38 100 20 4 * 2
= MS4MRBD2000R200 20 2 38 100 20 4 * 2

MS4MRBD2000R250 20 2.5 38 100 20 4 * 2

MS4MRBD2000R300 20 3 38 100 20 4 * 2

0
|
=
=
@]
Z
L
a
3
]
(D]
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RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC)
Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
Worl_(
Material | a\s1 1050, AIs! 35, AISI H13, AISI W1-10, AISI 304, AISI 306, AISI H13 etc.
AISI P20 etc. AISI P21 etc. Ti-6Al-4V etc.
DC Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed
(mm) (min™) [ (mm/min) (IPM) (min™) | (mm/min) (IPM) (min™) | (mm/min) (IPMm) (min™) | (mm/min) (IPM)
3 16000 1500 59.1 10000 800 315 7400 480 18.9 8000 240 9.4
4 12000 1800 70.9 8000 1000 39.4 5600 600 23.6 6000 240 9.4
5 9600 1800 70.9 6400 1000 394 4400 600 23.6 4800 240 9.4
6 8000 1800 70.9 5300 1000 394 3700 600 23.6 4000 240 9.4
8 6000 1600 63.0 4000 900 354 2800 560 22.0 3000 240 9.4
10 4800 1400 55.1 3200 800 315 2200 500 19.7 2400 240 9.4
12 4000 1200 47.2 2700 700 27.6 1800 430 16.9 2000 230 9.1
16 3000 960 37.8 2000 560 22.0 1400 360 14.2 1500 190 7.5
20 2400 800 31.5 1600 480 18.9 1100 300 11.8 1200 170 6.7
<0.05DC
<1DC
<0.1DC
DC
Depth of
cut <1.5DC 0.1DC e
7
<0.05DC
4
DC:Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) When drilling, please set the feed rate at 1/3 or below of the above value.

Note 4) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.

CARBIDE

SQUARE

-
|
<
m

ROUGHING BARREL TAPER RR¥ABIEN]

SOLID END MILLS
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MS PLUS END MILLS

M P3|\/|C -Inch sizes

End mill, Medium cut length, 3 flute

L00

CARBIDE Carbon Steel, Alloy Steel, Cast Iron | Tool Seel,PreHardened Stel, Harcened el Hardened Steel Hardened Steel Austenitic Titanium Alloy, q
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Heat ResistantAlloy| < oPPer Alloy it
© © O @) O
] : VBHTA2 15°
m  Su— B e AU
% APMX
8 LF
%)
=
3 1 BSOS g e 2
é APMX
LF
DC<.5000" | DC=.5000"
2 @)= o
-] " "
2 - .0008 - .0012
9( DCON=.1250"|250'<DCON<.375"| DCON=.500"
o 0 0 0
- ,00024" - .00035" - .00043"
n'g
w
=
= (inch)
_
LU No. of
8:: Order Number DC APMX LF DCON Flutes | Stock | Type
5
MP3MCD1/32 .0312 .0780 1.50 .1250 3 [ 1
2 MP3MCD1/16 .0625 .1560 1.50 .1250 3 [ 1
5 MP3MCD3/32 .0938 .2340 1.50 .1250 3 [ 1
8 MP3MCD1/8 .1250 .3130 1.50 .1250 3 [ 2
o MP3MCD5/32 .1562 .3910 2.00 .2500 3 [ 1
MP3MCD3/16 .1875 4690 2.00 .2500 3 [ 1
MP3MCD7/32 .2188 5470 2.50 .2500 3 [ 1
MP3MCD1/4 .2500 .6250 2.50 .2500 3 (] 2
MP3MCD5/16 3125 .7810 2.75 3125 3 [ 2
MP3MCD3/8 .3750 .9380 3.00 .3750 3 o 2
MP3MCD1/2 .5000 1.2500 3.50 .5000 3 (] 2

0
|
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=
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L
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3
]
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

M Shoulder milling

Carbon Steel, Alloy Steel (280HB) | Carbon Steel, Alloy Steel (>280HB) | Austenitic Stainless Steel Hardened Steel (40-55HRC) L
Work Mild Steel Alloy Tool Steel Titanium Alloy E(:
Material Pre-hardened Steel )
3
DC Revolution | Table feed |Depth of cut| Revolution | Table feed |Depth of cut| Revolution | Table feed |Depth of cut| Revolution | Table feed |Pepth of cut
(nch) | (min™) | PM) | Gfchy | (min™) | OPM) | Ghchy | min®) | aPM) | Ghgny | minh) | aPM) | Gich) -
1/32 30000 53.1 .006 30000 53.1 .006 28000 49.6 .006 20000 35.4 .002 é
1/16 30000 70.9 .012 15000 35.4 .012 14000 33.1 .012 10000 23.6 .003
3/32 13400 31.7 .019 10000 23.6 .019 9400 22.2 .019 6700 15.8 .006 0
1/8 10000 35.4 .025 7500 26.6 .025 7000 24.8 .025 5000 17.7 .006 =)
5/32 8000 33.1 .031 6000 24.8 .031 5600 231 .031 4000 16.5 .008 9(
3/16 6700 31.7 .037 5000 23.6 .037 4700 22.2 .037 3300 15.6 .009 o
7/32 5700 26.9 .044 4300 20.3 .044 4000 18.9 .044 2900 13.7 .011
1/4 5000 26.6 .050 3800 20.2 .050 3500 18.6 .050 2500 11L& .013 %
5/16 4000 23.6 .062 3000 17.7 .062 2800 16.5 .062 2000 11.8 .016 %
3/8 3300 23.4 .075 2500 17.7 .075 2300 16.3 .075 1700 12.0 .019 =
1/2 2500 17.7 .100 1900 135 .100 1800 12.8 .100 1300 9.2 .025 3
ae g
Depth of <1DC %
Cut m
DC : Dia. 2
Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective. 5
Note 2) If the depth of cut is smaller than this table, feed rate can be increased. é

Note 3) If the rigidity of the machine or the work materials installation is very low, or chattering and noise are generated, please reduce the
revolution and the feed rate proportionately.

SOLID END MILLS
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MS PLUS END MILLS

M P4|\/| C -Inch sizes

End mill, Medium cut length, 4 flute

L00

CARBIDE Carbon Steel, Aloy Steel, Cast Iron {ToolSteel, re Hardened Stee, Harcened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, q
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Heat ResistantAlloy| < oPPer Alloy it
©) © ©) O O
___—\BHTA215°
0 g - -—r § Type 1
g:: |APMX|
) LF
(@4
n
=
) {ESS  liwe
< APMX
o LF
DC<.5000" | DC=.5000"
2 @)= o
o) " "
= - .0008 - .0012
9( DCON=.1250"|250'<DCON<.375"| DCON=.500"
e 0 0 0
- .00024" - .00035" - .00043"
o
1]
<
= (inch)
—
LU No. of
8:: Order Number DC APMX LF DCON Flutes | Stock | Type
5
MP4MCD1/32 .0312 .0780 1.50 .1250 4 ° 1
2 MP4MCD1/16 .0625 .1560 1.50 .1250 4 (] 1
5 MP4MCD3/32 .0938 .2340 1.50 .1250 4 ° 1
8 MP4MCD1/8 .1250 .3130 1.50 .1250 4 (] 2
o MP4MCD5/32 .1562 .3910 2.00 .2500 4 (] 1
MP4MCD3/16 .1875 .4690 2.00 .2500 4 (] 1
MP4MCD7/32 .2188 .5470 2.50 .2500 4 (] 1
MP4MCD1/4 .2500 .6250 2.50 .2500 4 (] 2
MP4MCD5/16 3125 .7810 2.75 3125 4 (] 2
MP4MCD3/8 .3750 .9380 3.00 .3750 4 (] 2
MP4MCD1/2 .5000 1.2500 3.50 .5000 4 (] 2

0
|
=
=
@]
Z
L
a
3
]
(D]
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

M Shoulder milling

Carbon Steel, Alloy Steel (280HB) | Carbon Steel,Alloy Steel (>280HB) | Austenitic Stainless Steel Hardened Steel (40-55HRC) L
Work Mild Steel Alloy Tool Steel Titanium Alloy E(:
Material Pre-hardened Steel )
3
DC Revolution | Table feed |Pepth of cut| Revolution | Table feed |Depth of cut| Revolution | Table feed |Pepth of cut| Revolution | Table feed |Depth of cut
(nch) | (min™) | GPM) | Gmch) | (min") | GPM) | gy | minh) | PM) | Gachy | (min™) | 0PM) | (ifch) -
1/32 30000 70.9 .006 30000 70.9 .006 28000 66.1 .006 20000 47.2 .002 é
1/16 20100 63.3 .012 15000 47.2 .012 14000 44.1 .012 10000 31.5 .003
3/32 13400 42.2 .019 10000 31.5 .019 9400 29.6 .019 6700 21.1 .005 0
1/8 10000 47.2 .025 7500 35.4 .025 7000 33.1 .025 5000 23.6 .006 =)
5/32 8000 441 .031 6000 33.1 .031 5600 30.9 .031 4000 22.0 .008 9(
3/16 6700 42.2 .037 5000 31.5 .037 4700 29.6 .037 3300 20.8 .009 o
7132 5700 35.9 .044 4300 27.1 .044 4000 25.2 .044 2900 18.3 .011
1/4 5000 354 .050 3800 26.9 .050 3500 24.8 .050 2500 17.7 .013 %
5/16 4000 315 .062 3000 23.6 .062 2800 22.0 .062 2000 15.7 .016 %
3/8 3300 31.2 .075 2500 23.6 .075 2300 21.7 .075 1700 16.1 .019 =
1/2 2500 23.6 .100 1900 18.0 .100 1800 17.0 .100 1300 12.3 .025 3
<ae I;E
Degm of <1DbC é
DC:Dia. 2
Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective. 5
Note 2) If the depth of cut is smaller than this table, feed rate can be increased. é

Note 3) If the rigidity of the machine or the work material installation is very low, or chattering and noise are generated, please reduce the revolu-
tion and the feed rate proportionately.

SOLID END MILLS
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MS PLUS END MILLS

M P4JC -Inch sizes

End mill, Semi long cut length, 4 flute

L00

CARBIDE Carbon Steel, Alloy Steel, Cast Iron | Tool Seel,PreHardened Stel, Harcened el Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Heat ResistantAlloy| < oPPer Alloy it
©) © ©) O O
___—1BHTA215°
m P 8] - ~ 8 Type1
g:: |APMX|
o) LF
(@4
N
=
]  ESS— [
< APMX
o LF
DC<.5000" | DC=.5000"
o) " "
= -.0008 - .0012
9( DCON=.1250"|250'<DCON<.375"| DCON=.500"
o 0 0 0
- .00024" - .00035" - .00043"

n'g
Ll
<
= (inch)
—
LU No. of
% Order Number DC APMX LF DCON Flutes | Stock | Type
5

MP4JCD1/16 .0625 .2500 1.50 .1250 4 (] 1
2 MP4JCD3/32 .0938 .3750 1.50 .1250 4 () 1
5 MP4JCD1/8 .1250 .5000 2.00 .1250 4 (] 2
8 MP4JCD3/16 .1875 .7500 2.50 .2500 4 () 1
o MP4JCD1/4 .2500 1.0000 2.50 .2500 4 (] 2

MP4JCD5/16 .3125 1.2500 2.75 .3125 4 (] 2

MP4JCD3/8 .3750 1.5000 3.50 .3750 4 (] 2

MP4JCD1/2 .5000 2.0000 4.50 .5000 4 (] 2

0
|
=
=
@]
Z
L
a
3
]
(D]
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

M Shoulder milling

Carbon Steel, Alloy Steel (280HB) | Carbon Steel, Alloy Steel (>280HB) | Austenitic Stainless Steel Hardened Steel (40-55HRC) L
Work Mild Steel Alloy Tool Steel Titanium Alloy E(:
Material Pre-hardened Steel )
o
n
DC Revolution | Table feed Deptgeof cut| Revolution | Table feed Deptg eOf cut| Revolution | Table feed Deptggf cut| Revolution | Table feed Deptg é)f cut

(inch) (min"") (IPM) (inch) (min™) (IPM) (inch) (min") (IPM) (inch) (min™) (IPM) (inch) -
1/16 18100 39.9 .012 14000 30.9 .012 12000 26.5 .012 10000 22.0 .0010 é

3/32 12000 26.5 .019 9400 20.7 .019 8000 17.6 .019 6700 14.8 .0020
1/8 9000 29.8 .025 7000 23.1 .025 6000 19.8 .025 5000 16.5 .0030 0
3/16 6000 26.5 .037 4700 20.7 .037 4000 17.6 .037 3300 14.6 .0040 =)
1/4 4500 22.7 .050 3500 17.6 .050 3000 15.1 .050 2500 12.6 .0050 9(
5/16 3600 19.8 .062 2800 15.4 .062 2400 13.2 .062 2000 11.0 .0060 o

3/8 3000 19.8 .075 2300 15.2 .075 2000 13.2 .075 1700 11.3 .0080
1/2 2300 15.2 .100 1800 11.9 .100 1500 9.9 .100 1300 8.6 .0100 %
o

<ae <ae
<
Depth of

Cut <2.5DC <2DC 3
Ll
@
o
DC : Dia. <
Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective. @
Note 2) If the depth of cut is smaller than this table, feed rate can be increased. %
Note 3) If the rigidity of the machine or the work material installation is very low, or chattering and noise are generated, please reduce the revolu- T
tion and the feed rate proportionately. %
o
o

SOLID END MILLS
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MS PLUS END MILLS

M P4|\/| RB -Inch sizes

Corner radius, Medium cut length, 4 flute

L0

M T T e e [ | ] oty | e
©) ©) O O O
{ BHTA2 15°
t ﬁm_ - - ; S - % Type 1
% RE |aPMX L §
OI a
(7))
3 g + | Type2
< a yp
o 5
RE APMX LF 8
0 RE<.0200" |.0200"<REX.0450"
= DC<.3750" +.0006" +.0008"
[a) DC=.5000" +.0008" +.0008"
é DC<.5000" | DC=.5000"
0 0
- .0008" - .0012"
o DCON=.1250"|.250"<DCON<.375'| DCON=.500"
o 0 0 0
< - .00024" - .00035" - .00043"
= (inch)
_
L No. of
% Order Number DC RE APMX LF DCON Flutes | Stock | Type
<
@ MP4MRBD1/8R010 .1250 .0100 .3130 1.50 .1250 4 [ 2
2 MP4MRBD1/8R015 .1250 .0150 .3130 1.50 .1250 4 [ 2
5 MP4MRBD1/8R020 .1250 .0200 .3130 1.50 .1250 4 [ 2
8 MP4MRBD3/16R010 .1875 .0100 .4690 2.00 .2500 4 [ 1
o MP4MRBD3/16R015 .1875 .0150 .4690 2.00 .2500 4 [ 1
MP4MRBD3/16R020 .1875 .0200 .4690 2.00 .2500 4 [ 1
MP4MRBD3/16R030 .1875 .0300 .4690 2.00 .2500 4 [ 1
m MP4MRBD1/4R010 .2500 .0100 .6250 2.50 .2500 4 (] 2
- MP4MRBD1/4R015 .2500 .0150 .6250 2.50 .2500 4 [ ] 2
s MP4MRBD1/4R020 .2500 .0200 .6250 2.50 .2500 4 (] 2
% MP4MRBD1/4R030 .2500 .0300 .6250 2.50 .2500 4 [ ] 2
g MP4MRBD1/4R045 .2500 .0450 .6250 2.50 .2500 4 (] 2
3 MP4MRBD5/16R015 3125 .0150 .7810 2.75 3125 4 [ 2
8 MP4MRBD5/16R020 3125 .0200 .7810 2.75 3125 4 [ 2
MP4MRBD5/16R030 3125 .0300 .7810 2.75 3125 4 [ 2
MP4MRBD5/16R045 3125 .0450 .7810 2.75 3125 4 [ 2
MP4MRBD3/8R015 .3750 .0150 .9380 3.00 .3750 4 [ ] 2
MP4MRBD3/8R020 .3750 .0200 .9380 3.00 .3750 4 (] 2
MP4MRBD3/8R030 .3750 .0300 .9380 3.00 .3750 4 (] 2
MP4MRBD3/8R045 .3750 .0450 .9380 3.00 .3750 4 (] 2
MP4MRBD1/2R015 .5000 .0150 1.2500 3.50 .5000 4 [ ] 2
MP4MRBD1/2R020 .5000 .0200 1.2500 3.50 .5000 4 (] 2
MP4MRBD1/2R030 .5000 .0300 1.2500 3.50 .5000 4 [ 2
MP4MRBD1/2R045 .5000 .0450 1.2500 3.50 .5000 4 o 2
092 @ :USA Stock



RECOMMENDED CUTTING CONDITIONS
M Shoulder milling

Carbon Steel, Alloy Steel (S280HB)

Carbon Steel, Alloy Steel (>280HB)

Austenitic Stainless Steel

Hardened Steel (40-55HRC)

Work Mild Steel Alloy Tool Steel Titanium Alloy
Material Pre-hardened Steel
DC Revolution | Table feed |Depth of cut| Revolution | Table feed |Depth of cut| Revolution | Table feed |Depth of cut| Revolution | Table feed |DPepth of cut
@nch) | (min™ | @PM) | Gmchy | (min") | @PM) | gy | minh) | aPmM) | oGSy | (min™) | GPM) | (fch)
1/8 10000 47.2 .025 7500 8.9 .025 7000 8.3 .025 5000 5.9 .006
3/16 6700 42.2 .037 5000 7.9 .037 4700 7.4 .037 3300 5.2 .009
1/4 5000 354 .050 3800 6.7 .050 3500 6.2 .050 2500 4.4 .013
5/16 4000 il .062 3000 5.9 .062 2800 5.5 .062 2000 3.9 .016
3/8 3300 31.2 .075 2500 5.9 .075 2300 54 .075 1700 4.0 .019
1/2 2500 23.6 .100 1900 4.5 .100 1800 4.3 .100 1300 3.1 .025
ae
Depth of
Cut <1.5DC
DC : Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.
Note 2) If the depth of cut is smaller than this table, feed rate can be increased.
Note 3) If the rigidity of the machine or the work material installation is very low, or chattering and noise are generated, please reduce the revolu-

tion and the feed rate proportionately.

CARBIDE

SQUARE

-
|
<
m

ROUGHING BARREL TAPER RR¥ABIEN]

SOLID END MILLS
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MS PLUS END MILLS

MP2SSB

Ball nose, Short cut length, 2 flute, Short shank

L0

CARBIDE Carbon Steel, Alloy Steel, Cast Iron | ToolSeel,PreHardened Stee, Hardened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| C°PPeTAlloy | Aluminum Alloy
©) © ©) O O O

‘I 1 \ 1 BHTA2 15°
\} - - Typel

RE

DC

APMX

DCON

LF

SQUARE

8l N - T [Type2

RE™ | APMX

-
-
<
a1}

DCON

LF

0.1<RE<6
+0.005

@ 4<DCON<6 |8<DCON<10| DCON=12
0 0 0
- 0.005 - 0.006 - 0.008

@2-flute ball nose end mills with short cutting edge length for general purpose. Excellent performance
for a wide range of work materials such as carbon steel, alloy steel and hardened steel.

(92)
—
a
<
04
o
i
<
|_
—l
i
@
14
<
o
O
=
T
O
=)
o
o

(mm)
No. of
Order Number RE DC APMX LF DCON Flutes | Stock | Type
MP2SSBR0010 0.1 0.2 0.2 40 4 2 ° 1
MP2SSBR0020 0.2 0.4 0.4 40 4 2 ° 1
MP2SSBR0030 0.3 0.6 0.6 40 4 2 ° 1
MP2SSBR0040 0.4 0.8 0.8 40 4 2 ° 1
MP2SSBR0050 0.5 1 1 40 4 2 ° 1
MP2SSBR0050S06 0.5 1 1 40 6 2 ° 1
MP2SSBR0075 0.75 1.5 15 40 4 2 ° 1
) MP2SSBR0075S06 0.75 1.5 1.5 40 6 2 ° 1
= MP2SSBR0100 1 2 2 45 6 2 ° 1
= MP2SSBRO150 15 3 3 45 6 2 o 1
& MP2SSBR0200 2 4 4 45 6 2 ° 1
= MP2SSBR0250 25 5 5 50 6 2 ° 1
2 MP2SSBR0300 3 6 6 50 6 2 ° 2
MP2SSBR0400 4 8 8 60 8 2 ° 2
MP2SSBR0500 5 10 10 70 10 2 ° 2
MP2SSBR0600 6 12 12 75 12 2 ° 2

1094 @ :uUSsA Stock



MP2SB

Ball nose, Short cut length, 2 flute

L0

e | ] iy | Mo | et ronBaomaAlodCoPpeAloy_| Aurinum Aoy
©) ©) © ©) ©) ©)
— 2 y BHTA2 15°
b—' — ) ] _i} - - Typel
RE |lapumx §
LF [a)
IS - 1 _Iype2
RE™ |aAPMX 3
LF [a)
0.1<RE<6
+0.005
@ 4<DCON<6 |8<DCON<10| DCON=12
0 0 0
- 0.005 - 0.006 - 0.008
@ 2-flute ball nose end mills with short cutting edge length for general purpose. Excellent performance
for a wide range of work materials such as carbon steel, alloy steel and hardened steel.
(mm)
No. of
Order Number RE DC APMX LF DCON Flutes | Stock | Type
MP2SBR0010 0.1 0.2 0.3 45 4 2 ® 1
MP2SBR0015 0.15 0.3 0.5 45 4 2 (] 1
MP2SBR0020 0.2 0.4 0.6 45 4 2 [ J 1
MP2SBR0020S06 0.2 0.4 0.6 50 6 2 (] 1
MP2SBR0025 0.25 0.5 0.8 45 4 2 (] 1
MP2SBR0030 0.3 0.6 0.9 45 4 2 ® 1
MP2SBR0030S06 0.3 0.6 0.9 50 6 2 ® 1
MP2SBR0035 0.35 0.7 1.1 45 4 2 (] 1
MP2SBR0040 0.4 0.8 1.2 45 4 2 ® 1
MP2SBR0040S06 0.4 0.8 1.2 50 6 2 (] 1
MP2SBR0045 0.45 0.9 1.4 45 4 2 (] 1
MP2SBR0050 0.5 1 1.5 45 4 2 (] 1
MP2SBR0050S06 0.5 1 1.5 50 6 2 (] 1
MP2SBR0060 0.6 1.2 1.8 45 4 2 (] 1
MP2SBR0070 0.7 1.4 2.1 45 4 2 ® 1
MP2SBR0075 0.75 15 2.3 45 4 2 (] 1
MP2SBR0075S06 0.75 1.5 2.3 50 6 2 (] 1
MP2SBR0080 0.8 1.6 2.4 45 4 2 (] 1
MP2SBR0090 0.9 1.8 2.7 45 4 2 (] 1
MP2SBR0100 1 2 g 50 4 2 (] 1
MP2SBR0100S06 1 2 3 50 6 2 ® 1
MP2SBR0125 1.25 2.5 3.8 50 4 2 (] 1
MP2SBR0150 15 3 4.5 70 6 2 (] 1
MP2SBR0200 2 4 6 70 6 2 (] 1
MP2SBR0250 2.5 5 7.5 80 6 2 [ J 1
MP2SBR0300 3 6 9 80 6 2 ® 2
MP2SBR0400 4 8 12 90 8 2 ® 2
MP2SBR0500 5 10 15 100 10 2 (] 2
MP2SBR0600 6 12 18 110 12 2 [ J 2

CARBIDE

SQUARE

BALL

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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MS PLUS END MILLS

MP2MB

Ball nose, Medium cut length, 2 flute

L0

CARBIDE Carbon Steel, Alloy Steel, Cast Iron | ToolSeel,PreHardened Stee, Hardened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| C°PPeTAlloy | Aluminum Alloy
©) © ©) O O O

I;él 8RE \} - - § Typel
2 APMX 3
o LF a
N
- 8l 5o * 1 [Type2
é RE" |APMX §
LF [a)
0.25<RE<6
S +0.005
9( @ 4<DCON<6 |8<DCON<10| DCON=12
04 0 0 0
- 0.005 - 0.006 - 0.008
% @ 2-flute ball nose end mills with medium cutting edge length for general purpose. Excellent performance
% for a wide range of work materials such as carbon steel, alloy steel and hardened steel.
= (mm)
d No. of
8:: Order Number RE DC APMX LF DCON Flutes | Stock | Type
g
MP2MBRO0025 0.25 0.5 1 45 4 2 ® 1
2 MP2MBRO0030 0.3 0.6 1.2 45 4 2 (] 1
5 MP2MBR0040 0.4 0.8 1.6 45 4 2 [ J 1
é MP2MBR0050 0.5 1 25 45 4 2 ° 1
MP2MBRO0060 0.6 1.2 2.5 45 4 2 (] 1
MP2MBRO0070 0.7 1.4 3 45 4 2 (] 1
MP2MBRO0075 0.75 1.5 4 45 4 2 ® 1
9 MP2MBR0080 0.8 1.6 4 45 4 2 (] 1
= MP2MBR0090 0.9 1.8 5 45 4 2 ® 1
§ MP2MBR0100 1 2 6 50 4 2 (] 1
E MP2MBRO0125 1.25 2.5 6 50 4 2 (] 1
% MP2MBR0150S03 L5 8 8 70 3 2 () 2
8 MP2MBRO0150 1.5 3 8 70 6 2 (] 1
MP2MBRO0175 1.75 3.5 8 70 6 2 (] 1
MP2MBR0200S04 2 4 8 70 4 2 ® 2
MP2MBR0200 2 4 8 70 6 2 (] 1
MP2MBR0250 2.5 5 12 80 6 2 (] 1
MP2MBRO0300 3 6 12 80 6 2 () 2
MP2MBRO0400 4 8 14 90 8 2 (] 2
MP2MBRO0500 5 10 18 100 10 2 (] 2
MP2MBR0600 6 12 22 110 12 2 ® 2

I096 @ : USA Stock



Ball nose, Short cut length, 2 flute, Short shank MIP2SSB
Ball nose, Short cut length, 2 flute M|[P 2 S B Ball nose, Medium cut length, 2 flute MP2MB

RECOMMENDED CUTTING CONDITIONS

Mild Steel, Carbon Steel (180—280HB), Alloy Steel, Austenitic Stainless Steel (<200HB)
Pre-hardened Steel, Precipitation Hardening Stainless Steel (<450HB) Titanium Alloy

Work ]|
Material [ad
<
2
o
RE as15° a>15° Depth of cut|Depth of cut as15° a>15° Depth of cut|Depth of cut ]
(mm) | Revolution | Table feed | Revolution | Table feed ap ae Revolution | Table feed | Revolution | Table feed ap ae
min™) | (mm/min) | (min!) | (mm/min) [ ™) Mmm) " minly | emmin | (min?) | (mm/miny | (MM ) -
RO.1 40000 300 40000 250 0.003 0.02 40000 300 40000 250 0.003 0.02 é
RO.15 | 40000 500 40000 350 0.007 0.03 40000 500 40000 350 0.007 0.03
RO.2 40000 1600 40000 1200 0.02 0.04 40000 1500 40000 1000 0.015 0.04 0
RO.25 [ 40000 2400 40000 1400 0.025 0.05 40000 2100 40000 1200 0.02 0.05 =)
RO.3 40000 3200 40000 1600 0.03 0.06 40000 2800 40000 1400 0.03 0.06 9(
RO.4 40000 4800 40000 2400 0.05 0.08 40000 4600 40000 2100 0.04 0.08 o
RO.5 40000 5600 40000 3200 0.06 0.1 40000 5600 40000 3400 0.05 0.1
RO.75 [ 40000 6500 40000 4000 0.09 0.15 40000 6500 36000 3600 0.08 0.15 %
R1 40000 6500 39000 4700 0.11 0.2 40000 6500 35000 4000 0.11 0.2 %
R1.25 [ 40000 7000 33000 4500 0.12 0.25 40000 7400 29000 4000 0.12 0.25 =
R1.5 40000 7500 27000 4300 0.13 0.3 36000 6900 24000 3900 0.13 0.3 3
R2 32000 7500 20000 3600 0.15 0.4 28000 6900 18000 3100 0.15 0.4 IﬁlfJ
R2.5 25000 6000 16000 2900 0.2 0.5 22000 6200 14000 2600 0.2 0.5 ha
R3 21000 5800 13000 2600 0.25 0.6 18000 5400 11000 2300 0.25 0.6 %
R4 16000 4500 10000 2000 0.3 0.8 14000 4100 9000 1700 0.3 0.8 )
R5 13000 3600 8000 1700 0.5 1.0 11000 3300 7200 1300 0.5 1.0 =
R6 9000 2500 6000 1300 0.5 1.2 8100 2300 5400 1100 0.5 1.2 §
<ae 8

Depth of
Cut <ap
A

Note 1) a is the inclination angle of the machined surface.

Note 2) If the depth of cut is shallow, the revolution and feed rate can be increased.

Note 3) If the rigidity of the machine or the work materials installation is very low, or chattering and noise are generated, reduce the revolution and
feed rate proportionately.

Note 4) Standard cutting conditions of austenitic stainless steel and titanium alloy, please reduce to 60% revolution and 45% feed rate.
(Hardened steel (45—55HRC) table above)

SOLID END MILLS
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MS PLUS END MILLS

Ball nose, Short cut length, 2 flute, Short shank MIP2SSB
Ball nose, Short cut length, 2 flute M|[P 2 S B Ball nose, Medium cut length, 2 flute MP2MB

CARBIDE

RECOMMENDED CUTTING CONDITIONS

Hardened Steel (45—55HRC) Copper, Copper Alloy
w Work
o Material
<
)
O o o o o
n -5 as<15 a>15 Depth of cut|Depth of cut as<15 a>15 Depth of cut|Depth of cut
(mm) | Revolution | Table feed | Revolution | Table feed ap ae Revolution | Table feed | Revolution | Table feed ap ae

- miny | mm/min) [ (min™) | (movminy | MM MM min™) | mmmin) | minY) | mm/min) [ MM (mm)
% RO.1 40000 300 40000 250 0.003 0.02 40000 300 40000 250 0.003 0.02

R0.15 | 40000 500 40000 350 0.007 0.03 40000 500 40000 350 0.007 0.03
0 RO.2 40000 1300 40000 950 0.015 0.04 40000 1300 40000 950 0.015 0.04
= R0O.25 | 40000 1900 40000 1100 0.02 0.05 40000 1900 40000 1100 0.02 0.05
9( RO.3 40000 2500 40000 1300 0.025 0.06 40000 2500 40000 1300 0.025 0.06
[0 d RO.4 40000 4000 40000 1900 0.04 0.08 40000 4000 40000 1900 0.04 0.08

RO.5 40000 5600 40000 3000 0.05 0.1 40000 5600 40000 3000 0.05 0.1
% RO.75 | 40000 6500 32000 3200 0.08 0.15 40000 6500 32000 3200 0.08 0.15
% R1 40000 6500 31000 3500 0.11 0.2 40000 6500 31000 3500 0.11 0.2
= R1.25 | 36000 6500 26000 3500 0.12 0.25 36000 6500 26000 3500 0.12 0.25
_I R1.5 32000 6000 22000 3400 0.13 0.3 32000 6000 22000 3400 0.13 0.3
H:J R2 25000 6000 16000 2700 0.15 0.4 25000 6000 16000 2700 0.15 0.6
[0 d R2.5 20000 5400 13000 2300 0.2 0.5 20000 5400 13000 2300 0.2 0.8
g R3 17000 4700 10000 2000 0.25 0.6 17000 4700 10000 2000 0.25 0.9
o R4 13000 3600 8000 1500 0.3 0.8 13000 3600 8000 1500 0.3 1.6
% R5 10000 2900 6400 1200 0.5 1.0 10000 2900 6400 1200 0.5 2.0
% R6 7200 2000 4800 1000 0.5 1.2 8500 2300 5300 1100 0.5 2.4
8 <ae

Depth of

Cut

%/////////// 2 A =2

Note 1) a is the inclination angle of the machined surface.

Note 2) If the depth of cut is shallow, the revolution and feed rate can be increased.

Note 3) If the rigidity of the machine or the work materials installation is very low, or chattering and noise are generated, reduce the revolution and
feed rate proportionately.

0
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=
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M PZM B -Inch sizes

e O
Ball nose, Medium cut length, 2 flute y @@

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel,PreHardened Stee, Hardened S| Hardened Steel Hardened Steel Austenitic f
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel - Copper Alloy | Aluminum Alloy
© © ¢ O O O

QF _ _
a \} Type 1 l[.JI:J
RE Z
APMX] 8 g
LF a o
0
iR = : 1 [ Type2 [
P4
RE" | APMX 8 é
LF [a)
0312'<DCONS 500" "
+.0002" )
@ DCON=.125" | .250'<DCON<.375' | DCON=.500" 9(
0 0 0 04
- .00020" - .00024" - .00031"
@ 2-flute ball nose end mills with medium cutting edge length for general purpose. Excellent performance %
for a wide range of work materials such as carbon steel, alloy steel and hardened steel. %
(nchy
No. of d
Order Number RE DC APMX LF DCON Flutes | Stock | Type %
&
MP2MBD1/32 .0156 .0312 .0630 1.50 .1250 2 (] 1
MP2MBD1/16 .0312 .0625 .1250 1.50 .1250 2 (] 1 (Zo
MP2MBD1/8 .0625 .1250 .2500 1.50 .1250 2 (] 2 (:5
MP2MBD3/16 .0938 .1875 .3750 2.00 .2500 2 (] 1 é
MP2MBD1/4 .1250 .2500 .5000 2.50 .2500 2 (] 2
MP2MBD5/16 .1562 3125 .6250 3.25 .3125 2 [ ] 2
MP2MBD3/8 .1875 .3750 .7500 3.50 .3750 2 [ ] 2
MP2MBD1/2 .2500 .5000 1.0000 4.00 .5000 2 (] 2

SOLID END MILLS
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MS PLUS END MILLS

M PZM B -Inch sizes

Ball nose, Medium cut length, 2 flute

CARBIDE
RECOMMENDED CUTTING CONDITIONS

Mild Steel, Carbon Steel (180-280HB) Austenitic Stainless Steel (S200HB)
Alloy Steel, Pre-hardened Steel, Titanium Alloy
]| Work Material Precipitation Hardening Stainless Steel (<450HB)
o
<
)
UO; DC RE as15° a>15° Depth of cut|Depth of cut as<15° a>15° Depth of cut|Depth of cut
(inch) (inch) |Revolution| Table feed |Revolution | Table feed & & Revolution | Table feed | Revolution | Table feed ae B

miny | @PMy) | (min) | (Pm) (inch) | (nch) 1 “miny | apm) | (minT) | (PM) ) || ()
1/32 0.397 | 40000 189.0 40000 189.0 .002 .003 40000 157.5 40000 74.8 .002 .003
1/16 0.794 | 40000 255.9 40000 | 255.9 .004 .006 40000 255.9 32000 126.0 .004 .006
1/8 1.588 | 40000 295.3 40000 | 295.3 .005 .012 32000 236.2 22000 133.9 .005 .012
3/16 2.381 | 25000 | 236.2 25000 | 236.2 .008 .020 20000 212.6 13000 90.6 .008 .020
1/4 3.175 | 21000 | 228.3 21000 228.3 .010 .024 17000 185.0 10000 78.7 .010 .024
5/16 3.969 | 16000 177.2 16000 177.2 .012 .032 13000 141.7 8000 59.1 .012 .032
3/8 4,763 | 13000 141.7 13000 141.7 .020 .039 10000 114.2 6400 47.2 .020 .039
1/2 6.35 9000 98.4 9000 98.4 .020 .047 8500 90.6 5300 43.3 .020 .047

Depth of Cut ] <ap
A

Note 1) a is the inclination angle of the machined surface.

Note 2) If the depth of cut is smaller, the revolution and the feed rate can be increased.

Note 3) If the rigidity of the work materials installation is very low, or chattering and noise are generated, reduce the revolution and the feed
rate proportionately.

Note 4) Standard cutting conditions of austenitic stainless steel and titanium alloy, please reduce to 60% revolution and 45% feed rate.
(Hardened steel (45—55HRC) table above)

-
-
<
a1}

ROUGHING BARREL TAPER RADIUS

0
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Z
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a
3
]
(D]
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CARBIDE

Hardened Steel (40-55HRC) Copper, Copper Alloy
Work Material |
o
<
2
DC RE as15° a>15° Depth of cut|Depth of cut as<15° a>15° Depth of cut|Depth of cut g
(inch) (inch) |Revolution| Table feed |Revolution | Table feed & & Revolution | Table feed | Revolution | Table feed G e

min™) | My | min™y | gpmy | Gneh)folneh) fminy L apmy | minfy | gpwmy | @neh) | (inch)

1/32 .397 | 40000 | 126.0 | 40000 59.8 .002 .003 40000 | 189.0 | 40000 | 189.0 .002 .003
1/16 .794 | 40000 | 204.7 | 32000 | 100.8 .004 .006 40000 | 255.9 | 40000 | 255.9 .004 .006
1/8 1.588 | 32000 | 189.0 | 22000 | 107.1 .005 .012 40000 | 295.3 | 40000 | 295.3 .005 .012
3/16 | 2.381 | 20000 | 170.1 | 13000 72.5 .008 .020 25000 | 236.2 | 25000 | 236.2 .008 .020
1/4 3.175 | 17000 | 148.0 | 10000 63.0 .010 .024 21000 | 228.3 | 21000 | 228.3 .010 .024
5/16 | 3.969 | 13000 | 113.4 8000 47.3 .012 .032 16000 | 177.2 | 16000 | 177.2 .012 .032
3/8 4.763 | 10000 91.4 6400 37.8 .020 .039 13000 | 141.7 | 13000 | 141.7 .020 .039
1/2 6.35 8500 72.5 5300 34.6 .020 .047 9000 98.4 9000 98.4 .020 .047

BALL

Depth of Cut / <ap
A

Note 1) a is the inclination angle of the machined surface.

Note 2) If the depth of cut is smaller, the revolution and the feed rate can be increased.

Note 3) If the rigidity of the work materials installation is very low, or chattering and noise are generated, reduce the revolution and the feed
rate proportionately.

Note 4) Standard cutting conditions of austenitic stainless steel and titanium alloy, please reduce to 60% revolution and 45% feed rate.
(Hardened steel (45—55HRC) table above)

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS

1101



CARBIDE

ROUGHING BARREL TAPER RADIUS pE=7\NEE SOQUARE

0
|
=
=
@]
Z
L
a
3
]
(D]

1102

MS PLUS END MILLS

MP2SDB

Ball nose, Short cut length, 2 flute, High strength

L0

Carbon Steel, Alloy Steel, Cast Iron {Too Steel, reHardned Seel Harcened S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| C°PPeTAlloy | Aluminum Alloy
O © ©)
Z ___—1 BHTA215°
8 i 3 . . Typel
RE z
APMX| 8
LU LE [a)
=z
<RE<6 °
LR 8L - - - Type2
+0.01 =
RE" APMX] 0
4<DCON=<6| DCON=8 LU g
0 0 - - LF
- 0.005 - 0.006
‘ DCON=10 DCON=12
© Jernn
- 0.009 - 0.011
@Excellent chipping resistance with a strong S curve cutting edge.
Ideal for semi-finish machining of forging dies.
(mm)
No. of
Order Number RE DC APMX LU DN LF DCON | Flutes | Stock | Type
MP2SDBR0050 0.5 1 1 2 0.96 45 4 2 [ ] 1
MP2SDBRO0075S06 0.75 L5 1.5 3 1.44 50 6 2 (] 1
MP2SDBR0100 1 2 2 4 1.90 50 4 2 [ ] 1
MP2SDBR0100S06 1 2 2 4 1.90 60 6 2 [ 1
MP2SDBR0150 1.5 3 3 6 2.90 70 6 2 [ ] 1
MP2SDBR0200 2 4 4 8 3.90 60 4 2 ° 2
MP2SDBR0200S06 2 4 4 8 3.90 70 6 2 (] 1
MP2SDBR0250 25 5 5 10 4.90 80 6 2 (] 1
MP2SDBR0300 3 6 12 18 5.85 80 6 2 [ ] 2
MP2SDBR0300A120 3 6 12 18 5.85 120 6 2 [ 2
MP2SDBR0400 4 8 14 24 7.85 90 8 2 [ ] 2
MP2SDBR0400A130 4 8 14 24 7.85 130 8 2 [ 2
MP2SDBR0500 5 10 18 30 9.70 100 10 2 (] 2
MP2SDBR0500A140 5 10 18 30 9.70 140 10 2 [ 2
MP2SDBR0600 6 12 22 36 11.70 110 12 2 [ ] 2
MP2SDBR0600A140 6 12 22 36 11.70 140 12 2 [ 2

Note 1) MS plus end mills series MP2SB and MP2MB are recommended for finish surface processing.

@ : USA Stock



CARBIDE
RECOMMENDED CUTTING CONDITIONS

W Overhang below DC x 5 (DC : Dia.)

Carbon Steel, Alloy Steel (180—280HB) Hardened Steel (45—55HRC) Ll
Work Alloy Tool Steel, Tool Steel, 04
Material | Pre-hardened Steel g
o
)
RE as15° a>15° Depth of cut|Depth of cut as15° a>15° Depth of cut|Depth of cut i
(mm) | Revolution | Table feed | Revolution | Table feed ap ae Revolution | Table feed | Revolution | Table feed ap ae -
min®) | (mm/min) | (min) | (mmmin) [ (MM mm) | min®) | (mm/min) | (min) | movminy [ MM (mm) <

R 0.5 40000 3900 36000 2100 0.1 0.25 40000 4300 36000 2200 0.1 0.25
R 0.75| 40000 4200 36000 2600 0.15 0.35 40000 4700 36000 2700 0.15 0.35 %)
R1 40000 4500 36000 3100 0.2 0.5 40000 5000 36000 3300 0.2 0.5 2
R 1.5 37000 5300 24000 2700 0.3 0.75 37000 5800 24000 2800 0.3 0.75 9(
R 2X4 [ 24000 3200 15000 2000 0.25 0.7 19000 2800 13000 1600 0.25 0.7 o
R 2 30000 4900 19000 2500 0.4 1 28000 5000 19000 2400 0.4 1 v
R 2.5 25000 4500 16000 2300 0.5 1.3 22000 4200 16000 2200 0.5 1.25 L
R 3 22000 4300 14000 2200 0.6 1.8 18000 3800 12000 1800 0.6 "5 %
R 4 19000 3900 12000 2000 0.8 2.4 15000 3200 9500 1600 0.8 2 =
R 5 15000 3300 9500 1800 1 3 11000 2500 7000 1400 1 25 _
R 6 12000 2550 8000 1600 1.2 3.6 9000 2000 6000 1300 1.2 3 g
< o
<ae <
Depth of m

Cut <ap

7 2
T
O]
)
@)
o

W Overhang below DC x 7 (DC : Dia.)

Carbon Steel, Alloy Steel (180—280HB) Hardened Steel (45—55HRC)
Work Alloy Tool Steel, Tool Steel,

Material Pre-hardened Steel ﬂ
=
=

< o o < o o D

RE as15 a>15 Depth of cut|Depth of cut as<15 a>15 Depth of cut|Depth of cut E
(mm) | Revolution | Table feed | Revolution | Table feed ap ae Revolution | Table feed | Revolution | Table feed ap ae )
miny | (mm/min) | (min) | (mm/min) | (MM (Gilin miny | (mm/min) | (min!) | (mm/miny | MM () 3

R 3 10000 1500 6900 1000 0.2 1 8000 1400 5300 770 0.2 0.8 n

R 4 8000 1400 5600 900 0.3 1.5 6400 1300 4000 650 0.3 1.2

R5 6000 1200 4100 740 0.4 2 4800 1100 3200 580 0.4 1.6

R 6 5000 1000 3400 600 0.45 2.4 4000 900 2700 490 0.45 2

<ae
Depth of
Cut <ap
7.

Note 1) a is the inclination angle of the machined surface.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) If the rigidity of the machine or the work materials installation is very low, or chattering and noise are generated, reduce the revolution and
feed rate proportionately.

End Mill
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MS PLUS END MILLS

MP2XLB

Ball nose, Short cut length, 2 flute, Long neck

L0

CARBIDE Carbon Steel, Alloy Steel, Cast Iron | ToolSeel,PreHardened Stee, Hardened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | HeatResistantAlloy] < oPPerAlloy ]
©) © ©) O O O
S B ———e2
asssrianl b oinsi - baialrbd — e md } r
o 8 - - - Typel
< —] z
=S RE APMX BHTA212° | §
(03 LU la)
wn Effective Length LF
for Inclined Angle
[
N
3 2 2
< 25 =
o0 i 8 & - - - Type2
T i RE APMX §
0o Inclined Angle Ly LF o
+0.005
@ 4<DCON<6
0
- 0.005
@ 2-flute long neck ball nose end mills. Excellent performance for a wide range of work materials such as
carbon steel, alloy steel and hardened steel.
(mm)

(92)
—
a
<
04
o
i
<
l_
—l
i
@
14
<
o
O
=
T
O
=)
o
o

g x| o Effective Length

Order Number RE DC |APMX| LU | DN | B2 |LF |DCON|% g = for Inclined Angle

S 05°| 1° | 2° | 3°

MP2XLBR0O0O05N003 005 | 0.1 | 008 | 0.3 |0.085|116°|50 | 4 |[2|e®|1]|03|03| 04 04
MP2XLBRO005N005 005 | 01 | 008 | 05 |0.085|11.4°|50 | 4 |[2|e|1|05|05 06|07
MP2XLBR0O010N005 0.1 02 | 015 | 05 | 018 |115°|50| 4 |2|e|1|05 05|06 0.7
MP2XLBR0010N0O8 0.1 02 | 015 | 075|018 |11.2° |50 | 4 |2|e|1|/08 08|09 1.0
MP2XLBR0O010N010 0.1 02 | 015 | 1 018 |10.9° | 50| 4 |2|e|1|[10 11|12 13
MP2XLBR0010N013 0.1 02 | 015 | 1.25 | 018 |106° |50 | 4 |2|e|1|13 | 14|15 17
MP2XLBR0O010N015 0.1 02 | 015 | 1.5 | 018 |[104° |50 | 4 |2|e|1|16 16|18 20

9 MP2XLBR0O010N018 0.1 02 | 015 | 1.75 | 018 |[102° (50| 4 |2|e|1|18 19|21 |23
= MP2XLBR0O010N020 0.1 02 | 015 | 2 018 | 99° | 50| 4 |2|e|1|21 22|24 26
§ MP2XLBR0O010N025 0.1 02 | 015 | 25 | 018 | 95° |50 | 4 |[2|e|1]|26 |27 30|33
& MP2XLBR0O015N005 015 | 03 | 024 | 05 | 028 [115°|50 | 4 |[2|e|1]|05|05 0606
a MP2XLBR0015N008 015 | 03 | 024 | 075 | 028 [11.2°|50 | 4 |[2|e|1][08 |08 09|10
2 MP2XLBR0O015N010 015 | 03 | 024 | 1 028 |10.9° | 50| 4 |2|e|1|[10 1211|1213
MP2XLBR0015N010S06 [ 0.15 | 0.3 | 0.24 | 1 028 |11.3° |50 | 6 |[2|e|1|[10 11|12 13
MP2XLBR0O015N013 015 | 03 | 024 | 125 | 028 [107°|50 | 4 |2|e|1|13 |14 15|16
MP2XLBR0015N013S06 [ 0.15 | 0.3 | 0.24 | 1.25 | 028 |11.1° | 50| 6 |2|e®|1|13 14|15 16
MP2XLBR0O015N015 015 | 03 | 024 | 15 | 028 [104°|50 | 4 |2|e|1|16 |16 18|20
MP2XLBR0015N015S06 [ 0.15 | 0.3 | 0.24 | 1.5 | 028 |10.9° |50 | 6 |2|e®|1|1.6 16|18 |20
MP2XLBR0O015N018 015 | 03 | 024 | 1.75 | 028 [102° |50 | 4 |[2|e|1|18 |19 21|23
MP2XLBR0015N020 015 | 03 | 024 | 2 028 | 99° 50| 4 |[2|e|1|21 22|24 26
MP2XLBR0O015N025 015 | 03 | 024 |25 | 028 | 95°|50| 4 |[2|e|1|26 |27 30|33
MP2XLBR0015N030 015 | 03 | 024 | 3 028 | 91°| 50| 4 |2|e|1[31|33|36]4.0
MP2XLBR0O015N035 015 | 03 | 024 |35 | 028 | 87°|50 | 4 |[2|e|1[37 |38 42|46
MP2XLBR0O015N040 015 | 03 | 024 | 4 028 | 84°| 50| 4 |2|e|1|42|44]|48 |53
MP2XLBR0020N005 0.2 04 | 03 |05 |037 |116°|50| 4 |2|e|1|/05 05|05/ 0.6
MP2XLBR0020N008 0.2 04 | 03 | 075|037 |[11.3° (50| 4 |2|e|1|/07 08|09 |09
MP2XLBR0020N010 0.2 04 | 03 |1 037 |11° | 50| 4 |2|e|1|[10 11|12 13
MP2XLBR0020N010S06 | 0.2 04 | 03 |1 037 |11.3° | 50| 6 |2|e|1|10 111213

1104 @ :uUSsA Stock



(mm)

Effective Length

£l
Order Number RE | DC |APMX| LU | DN | B2 | LF |DCON|% g E& for Inclined Angle

S 05°| 1° | 2° | 3°
MP2XLBRO020N015 0.2 04 | 03 | 15 | 037 [104°|50| 4 [2|e[1] 15 16| 1.7] 1.9
MP2XLBR0O020N020 0.2 04 | 03 | 2 037 | 99°|50| 4 |2|e|1]| 21| 22| 23| 26
MP2XLBRO020N020S06 | 0.2 04 | 03 | 2 037 |106° |50 | 6 |2|@|1]| 21| 22| 23| 26
MP2XLBR0O020N025 0.2 04 | 03 | 25 | 037 | 95°|50 | 4 |2|e|1| 26| 27| 29| 3.3
MP2XLBR0O020N0O30 0.2 04 | 03 | 3 037 | 91°| 50| 4 |2|e|1]| 31| 32| 35| 39
MP2XLBR0O020N035 0.2 04 | 03 | 35 | 037 | 87°|50| 4 |2|e|1]| 36| 38| 41| 4.6
MP2XLBRO020N040 0.2 04 | 03 | 4 037 | 84° 50| 4 |2|e|1| 42| 43| 47| 5.2
MP2XLBRO020N045 0.2 04 | 03 | 45 | 037 | 8 |50 | 4 |[2|e|1]| 47| 49| 53| 59
MP2XLBR0O020N050 0.2 04 | 03 | 5 037 | 77°| 50| 4 |2|e|1]| 52| 54| 59| 6.6
MP2XLBR0O020N055 0.2 04 | 03 | 55 | 037 | 75°| 50| 4 |[2|e|1]| 57| 6.0| 65| 7.2
MP2XLBR0O020N0O60 0.2 04 | 03 | 6 037 | 72°|50| 4 |2|e|1]| 62 65| 7.1| 7.9
MP2XLBR0O025N010 025 | 05 | 037 | 1 047 |11° | 50| 4 |2|e|1]| 10| 1.0 11| 1.2
MP2XLBR0O025N015 025 | 05 | 037 | 1.5 | 047 [104° |50 | 4 |2|e|1| 15| 1.6/ 17| 1.9
MP2XLBR0025N015S06 | 0.25 | 05 | 037 | 1.5 | 047 |11° |50 | 6 |2|e[1| 15| 1.6| 1.7 19
MP2XLBR0O025N020 025 | 05 | 037 | 2 047 | 99°|50 | 4 |2|e|1]| 21| 21| 23| 26
MP2XLBR0025N020S06 | 0.25 | 05 | 037 | 2 047 |106° |50 | 6 |2|e|1]| 21| 21| 23| 26
MP2XLBR0O025N025 025 | 05 | 037 | 25 | 047 | 95° |50 | 4 |2|e|1| 26| 27| 29| 3.2
MP2XLBR0O025N025S06 | 0.25 | 05 | 037 | 25 | 047 |103° |50 | 6 |[2|e|1]| 26| 27| 29| 3.2
MP2XLBR0O025N030 025 | 05 | 037 | 3 047 | 91°|50| 4 |2|e|1]| 31| 32| 35| 39
MP2XLBR0025N030S06 | 0.25 | 05 | 037 | 3 047 [10° |50 | 6 |2|e|1| 31| 32| 35| 3.9
MP2XLBRO025N035 025 | 05 | 037 | 35 | 047 | 87° |50 | 4 |2|e|1| 36| 38| 41| 4.6
MP2XLBR0O025N040 025 | 05 | 037 | 4 047 | 83°|50| 4 |2|e|1]| 41| 43| 47| 52
MP2XLBRO025N045 025 | 05 | 037 | 45 | 047 | 8 |50 | 4 |2|e|1| 47| 49| 53| 59
MP2XLBR0O025N050 025 | 05 | 037 | 5 047 | 77°|50 | 4 |2|e|1]| 52| 54| 59| 6.6
MP2XLBRO025N055 025 | 05 | 037 | 55 | 047 | 74° |50 | 4 |2|e|1]| 57| 60 65| 7.2
MP2XLBR0O025N060 025 | 05 | 037 | 6 047 | 72°|50| 4 |2|e|1]| 62| 65| 7.1| 7.9
MP2XLBR0025N070 025 | 05 | 037 | 7 047 | 67°50 | 4 |2|e|1]| 73| 7.6| 83| 9.2
MP2XLBR0O025N080 025 | 05 | 037 | 8 047 | 63°|50| 4 |2|e|1]| 83| 87| 95(105
MP2XLBR0O025N090 025 | 05 | 037 | 9 047 | 59°| 50| 4 |2|e|1]| 9.4 9.8|10.7 119
MP2XLBRO025N100 025 | 05 | 037 |10 047 | 56°| 50| 4 |2|e|1]10.4/10.9|11.9 /132
MP2XLBRO030N015 0.3 06 | 045 | 15 | 057 |104° |50 | 4 |2|e|1| 1.5 16| 1.8| 2.0
MP2XLBRO030N015S06 | 0.3 06 | 045 | 15 | 057 |11° |50 | 6 |2|e|1| 1.5/ 1.6/ 1.8| 2.0
MP2XLBRO030N020 0.3 0.6 | 045 | 2 057 | 99° 50| 4 |2|e|1| 21| 22| 24| 26
MP2XLBRO030N020S06 | 0.3 0.6 | 045 | 2 057 |106° |50 | 6 |2|e|1| 21| 22| 24| 26
MP2XLBRO030N025 0.3 06 | 045 | 25 | 057 | 94°|50 | 4 |[2|e|1| 26| 27| 3.0| 3.3
MP2XLBRO030N0O30 0.3 0.6 | 045 | 3 057 | 9° | 50| 4 |2|e|1]| 31| 33| 3.6/ 40
MP2XLBRO0O30N030S06 | 0.3 0.6 | 045 | 3 057 | 99°| 50| 6 |2|e|1]| 31| 33| 3.6| 4.0
MP2XLBROO30N035 0.3 06 | 045 | 35 | 057 | 86°|50| 4 |2|e|1]| 37| 38| 42| 46
MP2XLBRO0O30N0O40 0.3 06 | 045 | 4 057 | 82° 50| 4 |2|e|1| 42| 44| 48| 53
MP2XLBRO030N040S06 | 0.3 0.6 | 045 | 4 057 | 93° 50| 6 |2|®|1| 42| 44| 48| 53
MP2XLBRO030N045 0.3 06 | 045 | 45 | 057 | 7.9°| 50| 4 |2|e|1]| 47| 49| 54| 59
MP2XLBRO030N050 0.3 0.6 | 045 | 5 057 | 76°| 50| 4 |2|e|1]| 52| 55| 6.0| 6.6
MP2XLBRO0O30N050S06 | 0.3 0.6 | 045 | 5 057 | 88° |5 | 6 |2|®|1| 52| 55| 6.0| 6.6
MP2XLBRO030N055 0.3 06 | 045 | 55 | 057 | 73° |50 | 4 |2|e|1| 58| 60| 6.6| 7.3
MP2XLBRO0O30NO60 0.3 0.6 | 045 | 6 057 | 71°| 50| 4 |2|e|1]| 63| 66| 7.2| 7.9
MP2XLBRO0O30N060S06 | 0.3 0.6 | 045 | 6 057 | 83°|50| 6 |2|e|1]| 63| 66| 7.2| 7.9
MP2XLBRO030N065 0.3 06 | 045 | 65 | 057 | 68|50 | 4 |[2|e|1| 68| 7.1| 7.8| 86
MP2XLBRO0O30NO70 0.3 0.6 | 045 | 7 057 | 66°| 50| 4 |2|e|1]| 73| 76| 84| 93

CARBIDE

SQUARE

BALL

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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MS PLUS END MILLS

MP2XLB

Ball nose, Short cut length, 2 flute, Long neck

(mm)

CARBIDE

g x| o Effective Length
Order Number RE | DC |APMX| LU | DN | B2 | LF |DCON|% g S| fornclined Angle

S 05°| 1° | 2° | 3°

W MP2XLBRO030N0O8O 03 | 06 | 045 | 8 057 | 62°/50| 4 |2|e|1] 84| 87| 9.6[106
% MP2XLBROO30ONO80S06 | 0.3 | 0.6 | 0.45 | 8 057 | 76°| 50| 6 |2|e|1| 84| 87| 9.6|/10.6
3  MP2XLBROO30ONO85 03 | 06 | 045 | 85 | 057 | 6° | 50| 4 |2|e|1| 89| 9.3/10.2/11.3
2 MP2XLBROO30N0O90 03 | 06 | 045 | 9 057 | 58° |50 | 4 |2|e|1| 9.4| 9.8[10.8|11.9
y MP2XLBRO0O30N0O95 03 | 06 | 045 | 95 | 057 | 57° 50| 4 |2|e|1| 9.9(/10.4|11.4 126
- MP2XLBRO030N100 03 | 06 | 045 |10 057 | 55° | 50| 4 |2|e|1]10.5(10.9(12.0|13.2
5 MP2XLBRO030N110 03 | 06 | 045 |11 057 | 52° | 50| 4 |2|e|1]|11.5[12.0(13.2|14.6
MP2XLBRO030N120 03 | 06 | 045 |12 057 | 5° |50 | 4 |2|e|1|125(13.1|14.4|159

4 MP2XLBR0O040N020 04 | 08 | 06 | 2 077 | 99° |50 | 4 |2|e|1| 21| 22| 24| 26
= MP2XLBRO040ON020S06 | 0.4 | 0.8 | 06 | 2 077 |106° |50 | 6 |2|e|1| 21| 22| 24| 26
< MP2XLBR0O040ON024S06 | 0.4 | 08 | 06 | 24 | 077 |103° |50 6 |[2|e®|1| 25| 26| 28| 3.1
MP2XLBRO040ON030 04 | 08 | 06 | 3 077 | 89°|50 | 4 |2|e|1| 31| 33| 36| 3.9

x MP2XLBRO040ON030S06 | 0.4 | 0.8 | 06 | 3 077 | 99°/50 | 6 |2|e|1]| 31| 33| 36| 3.9
o MP2XLBRO040N040 04 | 08 | 06 | 4 077 | 82° 50| 4 |2|e|1| 42| 44| 48] 52
< MP2XLBRO040ON040S06 | 0.4 | 0.8 | 06 | 4 077 | 93° 50| 6 |2|®|1| 42| 44| 48| 52
MP2XLBRO040ON050 04 | 08 |06 |5 077 | 75°| 50| 4 |2|e|1| 52| 55| 6.0| 6.6

m MP2XLBRO040ONO60 04 | 08 | 06 | 6 077 | 69°| 50| 4 |2|e|1]| 63| 65| 7.2| 7.9
e MP2XLBRO040ONO70 04 | 08 |06 | 7 077 | 65° |50 | 4 |2|e|1]| 73| 76| 84| 9.2
< MP2XLBRO040ON08O 04 | 08 | 06 | 8 077 | 6° | 50| 4 |2|e|1| 84| 87| 95[10.6
o MP2XLBRO040N0O90 04 | 08 | 06 | 9 077 | 57°|50 | 4 |2|e|1| 9.4| 98[10.7|11.9
= MP2XLBRO040ON100 04 | 08 | 06 |10 077 | 54° |50 | 4 |2|e|1]105(10.9(11.9|13.2
S MP2XLBRO040N120 04 | 08 | 06 |12 077 | 48|50 | 4 |2|e|1|125[13.1|14.3|159
o MP2XLBRO050N030 05 | 1 075 | 3 096 | 87° |50 | 4 |2|e|1| 32| 34| 37| 41
MP2XLBROO50N030S06 | 0.5 | 1 075 | 3 096 | 98° 50| 6 |2|e|1]| 32| 34| 37| 41
MP2XLBRO050N040 05 | 1 075 | 4 096 | 79° 50| 4 |2|e|1| 43| 45| 49| 54
MP2XLBROO50N040S06 | 0.5 | 1 075 | 4 096 | 92°| 50| 6 |2|®|1| 43| 45| 49| 54

% MP2XLBRO050N0O50 05 | 1 075 | 5 096 | 73°| 50| 4 |2|e|1| 53| 56| 6.1| 6.7
= MP2XLBROO50N050S06 | 0.5 | 1 075 | 5 096 | 86°| 50| 6 |2|®|1]| 53| 56| 6.1| 6.7
o MP2XLBRO050N0O60 05 | 1 075 | 6 096 | 6.7° 50| 4 |2|e|1]| 64| 6.7| 73] 81
(L MP2XLBROO50N060S06 | 0.5 | 1 075 | 6 096 | 82°| 50| 6 |2|e|1]| 6.4| 6.7 7.3] 8.1
S MP2XLBRO050N0O70 05 | 1 075 | 7 096 | 6.2°| 50| 4 |2|e|1| 7.4| 78| 85| 9.4
? MP2XLBRO050N080 05 | 1 075 | 8 096 | 58° |50 | 4 |2|e|1]| 85| 89| 9.7/10.7
MP2XLBROO50N080S06 | 0.5 | 1 075 | 8 096 | 73°| 50| 6 |2|e|1]| 85| 89| 9.7/10.7
MP2XLBRO050N090 05 | 1 075 | 9 096 | 55° |50 | 4 |2|e|1| 95(10.0]/10.9|12.0
MP2XLBRO050N100 05 | 1 0.75 | 10 096 | 51°| 50| 4 |2|e|1|10.6[11.1|12.1|13.4
MP2XLBROO50N100S06 | 0.5 | 1 0.75 | 10 096 | 6.7°| 60| 6 |2|®|1|106[11.1[12.1|13.4
MP2XLBRO050N120 05 | 1 0.75 |12 096 | 46° | 50| 4 |2|e|1|12.7(13.2|145|16.0
MP2XLBROO50N120S06 | 0.5 | 1 0.75 |12 096 | 6.1°| 60| 6 |2|®|1|12.7(13.2]145|16.0
MP2XLBRO050N140 05 | 1 0.75 | 14 096 | 42° 55| 4 |2|e|1]|14.8|154(16.9|18.7
MP2XLBRO050N160 05 | 1 0.75 |16 096 | 38°|55| 4 |2|®|1]16.9(17.6]/19.3|21.3
MP2XLBROO50N160S06 | 0.5 | 1 0.75 | 16 096 | 52° | 65| 6 |2|®|1]|16.9(17.6(/19.3|21.3
MP2XLBRO050N180 05 | 1 0.75 |18 096 | 35°| 55| 4 |2|®|1]189(19.8(21.7|24.0
MP2XLBRO050N200 05 | 1 0.75 | 20 096 | 33°| 55| 4 |2|@|1]21.0(22.0(24.1|26.6
MP2XLBROO50N200S06 | 0.5 | 1 0.75 | 20 096 | 46°| 65| 6 |2|®|1]21.0(22.0/24.1|26.6
MP2XLBRO0O6ONO60 06 | 1.2 | 09 6 116 | 6.6° |50 4 |[2|e|1| 64 67| 7.3| 80
MP2XLBROO60ONO60S06 | 0.6 | 1.2 | 0.9 6 116 | 81° |55 | 6 |[2|e|1| 64| 67| 7.3| 80
MP2XLBRO0O60ONOSO 06 | 1.2 | 09 8 116 | 57° |50 4 |2|e|1]| 85| 89 9.7/10.7
MP2XLBRO0O6ON080S06 | 0.6 | 1.2 | 0.9 8 116 | 73° |55 6 |[2|e|1]| 85| 89| 9.7|107
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(mm)

Effective Length

£l
Order Number RE | DC |APMX| LU | DN | B2 | LF |DCON|% g E& for Inclined Angle

S 05°| 1° | 2° | 3°
MP2XLBRO0O6ON100 0.6 12 | 09 10 | 116 | 5° |50| 4 [2|e[1]106]11.0]12.1]13.3
MP2XLBRO0O6ON100S06 | 0.6 12 | 09 10 | 1.16 | 66° | 55| 6 |2|e|1[10.6|11.0 12.113.3
MP2XLBROO60N120 0.6 12 | 09 12 | 116 | 44° |50 | 4 |2|e|1[12.7[13.2 145 16.0
MP2XLBROO60N120S06 | 0.6 1.2 | 09 12 | 116 | 6° | 65| 6 |2|®|1|127(13.2(14.5|16.0
MP2XLBROO6ON140 0.6 1.2 | 09 14 | 116 | 4° | 55| 4 |2|e|1|14.8|154|16.9|18.7
MP2XLBROO6ON160 0.6 1.2 | 09 16 | 116 | 37° | 55| 4 |2|e|1|16.9(17.6/19.3|21.3
MP2XLBRO060ON160S06 | 0.6 12 | 09 16 | 116 | 51° | 65| 6 |2|®|1(16.9(17.6/19.3|21.3
MP2XLBROO60N180 0.6 12 | 09 18 | 1.16 | 34° |60 | 4 |2|e|1[189(19.8/21.7 24.0
MP2XLBRO0O60ON200 0.6 12 | 09 20 | 1.16 | 31° |60 | 4 |2|e|1[21.0[21.9/24.0 266
MP2XLBROO60N240 0.6 12 | 09 24 | 116 | 27° |60 | 4 |2|e|1|252(26.3/288 *
MP2XLBR0O070N0O80 0.7 14 | 1.05 8 | 134 | 55° |50 | 4 |[2|e|[1]| 84| 88| 9.6/10.6
MP2XLBR0O070N120 0.7 14 | 1.05 | 12 | 134 | 43° |50 | 4 |2|e]|1[12:6[13.1|14.4|15.9
MP2XLBRO070N160 0.7 14 | 105 | 16 | 1.34 | 35° |50 | 4 |2|e|1|16.8(17.5/19.2|21.2
MP2XLBRO075N030 075 | 15 | 11 3 | 144 | 86° |50 | 4 |2|e|1]| 31| 33| 36| 3.9
MP2XLBRO075N040 075 | 15 | 11 4 | 144 | 77° |50 | 4 |2|e|1| 42| 44 48| 52
MP2XLBRO075N060 075 | 15 | 11 6 | 144 | 63° |50 | 4 |2|e|1| 63| 66| 7.2| 7.9
MP2XLBRO0O75N060S06 | 0.75 | 1.5 | 1.1 6 | 144 | 8 |50 6 |2|e|1| 63 66| 72| 7.9
MP2XLBRO075N080 075 | 15 | 1.1 8 | 144 | 54° |50 | 4 |2|e|1]| 84| 88| 9.6(10.6
MP2XLBRO075N080S06 | 0.75 | 1.5 | 1.1 8 | 144 | 72° |60 | 6 |2|®|[1| 84| 88| 9.6(10.6
MP2XLBRO075N100 075 | 15 | 11 10 | 144 | 47° |50 | 4 |2|e|1]105|11.0(12.0|13.2
MP2XLBRO0O75N100S06 | 0.75 | 1.5 | 1.1 10 | 144 | 65° | 60| 6 |2|®|1]105|11.0(12.0|13.2
MP2XLBRO075N120 075 | 15 | 11 12 | 144 | 42° |50 | 4 |2|e|1[12:6[13.1/14.4 159
MP2XLBRO0O75N120S06 | 0.75 | 1.5 | 1.1 12 | 144 | 59 | 60| 6 |2|e®|1[126[13.1/14.4|159
MP2XLBRO075N140 075 | 15 | 11 14 | 144 | 38 | 55| 4 |2|e|1|14.7(153|16.8|185
MP2XLBRO075N160 075 | 15 | 1.1 16 | 144 | 34° | 55| 4 |2|e|1]16.8(17.5(19.2|21.2
MP2XLBRO075N160S06 | 0.75 | 1.5 | 1.1 16 | 144 | 5° | 60| 6 |2|®|1]16.8(17.5(19.2|21.2
MP2XLBRO075N180 075 | 15 | 11 18 | 144 | 31° |60 | 4 |2|®|1]189(19.7(21.6|238
MP2XLBRO075N200 075 | 15 | 11 20 | 144 | 29° |60 | 4 |2|e®[1]21.0/21.9/239| *
MP2XLBRO075N220 075 | 15 | 11 22 | 144 | 27° |60 4 |2|e®|1[23.0(240 263 %
MP2XLBROOSONOSO 0.8 16 | 1.2 8 | 154 | 53 | 55| 4 |[2|e|1| 84| 88| 9.6/10.5
MP2XLBROOBON120 0.8 16 | 1.2 12 | 154 | 41° | 55| 4 |2|e|1|12.6(13.1|14.4|159
MP2XLBROOSON160 0.8 16 | 1.2 16 | 154 | 33° | 55| 4 |2|e|1|16.8(17.5(19.1|21.2
MP2XLBRO0O8ON200 0.8 16 | 12 20 | 154 | 28° | 55| 4 |2|e|1[21.0/21.9/239| %
MP2XLBRO09ON08O 0.9 18 | 14 8 | 1.74 | 51° | 55| 4 |2|e|1]| 84| 88| 9.6[105
MP2XLBRO09ON120 0.9 18 | 1.4 12 | 174 | 39° |55 | 4 |2|e|1[126[13.1 143 158
MP2XLBRO0O9ON160 0.9 18 | 1.4 16 | 1.74 | 31° |55 | 4 |2|e|1[16.8[17.5/19.1|21.1
MP2XLBRO0O9ON200 0.9 18 | 1.4 20 | 1.74 | 26° |55 | 4 |2|e|1[209(21.8/239 =%
MP2XLBRO100N0O40 1 2 15 4 | 194 | 72° |50 | 4 |2|e|1| 42| 44| 47| 52
MP2XLBRO100N040S06 | 1 2 15 4 | 194 | 9° | 50| 6 |2|@|1| 42| 44| 47| 52
MP2XLBRO100N060 1 2 15 6 | 1.94 | 58° |50 | 4 |2|e|1]| 63| 66| 7.1| 7.8
MP2XLBRO100N060S06 | 1 2 15 6 | 1.94 | 78° |50 | 6 |2|e|[1]| 63| 66| 7.1| 7.8
MP2XLBRO100N08O 1 2 15 8 | 194 | 48 |50 | 4 |2|e|1| 84| 88| 95|105
MP2XLBRO100N080S06 | 1 2 15 8 | 194 | 69 |50| 6 |2|e|1| 84| 88| 9.5/10.5
MP2XLBRO100N100 1 2 15 10 | 194 | 42° |50 | 4 |2|e|1]105/10.9|11.9|13.1
MP2XLBRO100N100S06 | 1 2 15 10 | 194 | 62° |50 | 6 |2|®|1]10.5(10.9|11.9 13.1
MP2XLBRO100N120 1 2 15 12 | 194 | 36° |50 | 4 |2|e|1|12.6(13.1|14.3|15.8
MP2XLBRO100N120S06 | 1 2 15 12 | 194 | 56° | 60| 6 |2|®|1|12.6(13.1|14.3|15.8
MP2XLBRO100N140 1 2 15 14 | 194 | 32° |55 | 4 |2|e|1|147|153|16.7|18.4

* No interference

CARBIDE

SQUARE

BALL

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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MS PLUS END MILLS

MP2XLB

Ball nose, Short cut length, 2 flute, Long neck

(mm)

CARBIDE

g x| o Effective Length

Order Number RE | DC |APMX| LU | DN | B2 | LF |DCON|% g S| fornclined Angle

S 05°| 1° | 2° | 3°

W MP2XLBRO100N140S06 | 1 2 15 | 14 | 194 [ 51° |60 | 6 [2]|e|1]147/153|16.7|18.4
% MP2XLBRO100N160 1 2 15 | 16 | 1.94 | 29° |55 | 4 |2|e|1|168]175/19.1| *
3  MP2XLBRO10ON160S06 | 1 2 15 | 16 | 1.94 | 47° | 65| 6 |2|e|1]16.817.5/19.1|21.1
2 MP2XLBRO100N180 1 2 15 | 18 | 1.94 | 27° |55 | 4 |2|e[1]18.9/19.7|21.5| *
y MP2XLBRO100N180S06 | 1 2 15 | 18 | 1.94 | 43° | 65| 6 |2|e|1]18.9/19.7 21.5(23.8
- MP2XLBRO100N200 1 2 15 | 20 | 1.94 | 24° | 65| 4 |2|e®|1]209]21.8/239| *
5 MP2XLBRO100N200S06 | 1 2 15 | 20 | 1.94 | 4 |65| 6 |[2]|e®[1]209 21.8/23.9(26.4
MP2XLBRO100N220 1 2 15 | 22 | 194 | 23° | 65| 4 |2|e®|1]23.0/240/263| *

4 MP2XLBRO100N250 1 2 15 | 25 | 1.94 | 2° |65 | 4 |2|e[1]262/273| % | %
= MP2XLBRO100N250S06 | 1 2 15 | 25 | 1.94 | 35° |90 | 6 |2|e|1]|26.2/27.3/29.9(33
< MP2XLBRO100N300 1 2 15 | 30 | 1.94 | 1.7° |80 | 4 |2|e@[1(314/327| * | *
MP2XLBRO100N300S06 | 1 2 15 | 30 | 194 | 3 |90 | 6 |2|e|1|31.4/327359| %

x MP2XLBRO100N350 1 2 15 | 35 | 1.94 | 15° |80 | 4 |[2|e®[1(366(382| % | *
o MP2XLBRO100N350S06 | 1 2 15 | 35 | 194 | 27° |90 | 6 |2|e®|1|36.6/38.2/41.8| *
< MP2XLBRO100N400 1 2 15 | 40 | 194 | 1.4° |80 | 4 |2|e@|1]41.8/436 * | *
MP2XLBRO100N400S06 | 1 2 15 | 40 | 1.94 | 24° |90 | 6 |2|e®|1|41.8/43647.8| *

m MP2XLBRO125N100 125 | 25 | 19 | 10 | 24 | 35° 55| 4 |2|e|1[104|10.8|11.8]12.9
e MP2XLBRO125N150 125 | 25 | 19 | 15 | 24 | 25° |55 | 4 |2|e|1[156(16.3|17.8| *
< MP2XLBRO125N200 125 | 25 | 19 | 20 | 24 |20 |55| 4 |2|e|1[208(217 % | *
o MP2XLBRO125N250 125 | 25 | 19 | 25 | 24 | 16° | 70| 4 |2|e|1|261]272] % | *
= MP2XLBRO125N300 125 | 25 | 19 | 30 | 24 | 14° | 70| 4 |2|e|1|313]326 % | *
S MP2XLBRO125N350 125 | 25 | 19 | 35 | 24 | 12° 70| 4 |2|e|1[365381 % | *
o MP2XLBRO150N060S03 | 1.5 3 2.3 6 | 29 — |60 3 [2|@[1]| % | % | * | *
MP2XLBRO150N080 15 3 2.3 8 | 29 |63 60| 6 |2|e[1]| 83| 86| 9.3]10.2
MP2XLBRO150N100 15 3 23 | 10 | 29 |55 |60| 6 |[2|e|1]104 108 11.7 12.9
MP2XLBRO150N120 15 3 23 | 12 | 29 |49 |60| 6 |2|®|1]|125(13.0(14.1|155

% MP2XLBRO150N140 15 3 23 | 14 | 29 | 44° |60| 6 |2|®|1]146 152 165 18.2
= MP2XLBRO150N160 15 3 23 | 16 |29 |4 | 70| 6 |2|e|1|16.7(17.3/18.9|208
o MP2XLBRO150N200 15 3 23 | 20 | 29 |34 |70| 6 |2|e|1]208]21.7 23.7|26.1
(L MP2XLBRO150N250 15 3 23 | 25 | 29 |28 | 70| 6 |2|®[1]|26.1|27.2/29.7| %
S MP2XLBRO150N300 15 3 23 | 30 | 29 |25 |70| 6 |2|®[1]31.3/326/357| %
? MP2XLBRO150N350 15 3 23 | 35 |29 | 2229 | 6 |2|®[1]365/38.0[41.7| %
MP2XLBRO150N400 15 3 23 | 40 | 29 |19 |9 | 6 |[2|e®|1|41.7/435 % | *
MP2XLBR0175N150 175 | 35 | 26 | 15 | 34 |38 |65| 6 |2|e®|1[156(16.2|17.7|19.4
MP2XLBRO175N250 175 | 35 | 26 | 25 | 34 | 25° | 65| 6 |2|®|1[260[27.1/296| =
MP2XLBR0175N350 175 | 35 | 26 | 35 | 34 | 19° | 90| 6 |2|e®|1[365/380 % | %
MP2XLBRO175N450 175 | 35 | 26 | 45 | 34 | 15° | 90| 6 |2|e®|1[46.9(489| % | *
MP2XLBR0200N080S04 | 2 4 3 8 | 39 — | 65| 4 [2|@|[2] % | % | * | *
MP2XLBR0O200N100 2 4 3 10 | 39 |45 65| 6 |2|e|1]10.4(10.8|11.6|12.7
MP2XLBR0200N120 2 4 3 12 |39 [39°|65| 6 |2|e|1|125[12.9|14.0|15.4
MP2XLBR0O200N140 2 4 3 14 | 39 |34°|65| 6 |2|®|1|14.6[15.1|16.4(18.0
MP2XLBR0200N160 2 4 3 6 |39 |[31° 70| 6 |2|e|1]|16.6|17.3|18.8|20.7
MP2XLBR0O200N200 2 4 3 20 | 39 | 26°|70| 6 |2|®|1(208(21.7(236| %
MP2XLBR0200N250 2 4 3 25 | 39 | 21°|70| 6 |2|®|1|26.0[27.1/296| %
MP2XLBR0O200N300 2 4 3 30 | 39 |18 |80 | 6 |2|®|1|312(326] % | *%
MP2XLBR0200N350 2 4 3 35 | 39 | 16° |8 | 6 |2|®|1[365/380 % | %
MP2XLBR0O200N400 2 4 3 40 | 39 | 14° | 90| 6 |2|e®|1[41.7|435| % | *
MP2XLBR0O200N450 2 4 3 45 | 39 | 1.2° |90| 6 |[2|e@|1]469]489] * | *

* No interference
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(mm)

Effective Length

£l
Order Number RE | DC |APMX| LU | DN | B2 | LF |DCON|% g E& for Inclined Angle

S 05°| 1° | 2° | 3°
MP2XLBR0O200N500 2 4 3 50 | 39 | 1.1° [100] 6 [2|e|1(|521]543] % | «
MP2XLBR0250N150 2.5 5 38 | 15 | 49 | 2° 70| 6 |2|®|1[156(162 % | *
MP2XLBR0O250N200 2.5 5 38 | 20 | 49 |15 | 70| 6 |2|®[1]208|21.6] * | *
MP2XLBR0250N250 2.5 5 38 | 25 | 49 | 12° | 70| 6 |2|®[1]26.0/27.1| % | *
MP2XLBR0O250N300 25 5 38 | 30 | 49 | 1° 80| 6 |2|@|1(312] % | % | *
MP2XLBR0250N350 25 5 38 | 35 | 49 |09 | 80| 6 |2|e[1]364 x | x | *
MP2XLBR0O250N400 2.5 5 38 | 40 | 49 | 08 | 90| 6 [2|@|1[417] % | x | *
MP2XLBRO300N200 3 6 6 20 | 58 | — | 70| 6 |2|@|2| *x | x| x | %
MP2XLBRO300N250 3 6 6 25 | 585 | — | 70| 6 |2|®|2| x | x | x | %
MP2XLBRO300N300 3 6 6 30 | 585 | — | 80| 6 |2|®|2| % | x | x | *%
MP2XLBRO300N400 3 6 6 40 | 585 | — | 90| 6 [2|@[2| % | x | x | *
MP2XLBRO300N500 3 6 6 50 | 585 | — |100| 6 |2|e@|2| x | x | % | %
* No interference

CARBIDE

SQUARE

BALL

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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MS PLUS END MILLS

MP2XLB

Ball nose, Short cut length, 2 flute, Long neck
RECOMMENDED CUTTING CONDITIONS

CARBIDE

Carbon steel, Alloy steel (180—280HB) Hardened steel (45—55HRC) Copper, Copper alloy
. Alloy tool steel, Pre-hardened steel,
" Wik (VT Precipitation hardening stainless steel
nd
g RE LU Revolution Table feed Depth of cut | Revolution Table feed Depth of cut Revolution Table feed Depth of cut
o (mm) (mm) (min™") (mm/min) ap (mm) (min’") (mm/min) ap (mm) (min") (mm/min) ap (mm)
" 0.05 0.3 50000 200 0.002 50000 200 0.002 50000 200 0.004
N 0.5 50000 200 0.001 50000 200 0.002 50000 200 0.002
| 0.5 50000 400 0.003 50000 320 0.003 50000 320 0.006
Eé 1 50000 400 0.002 50000 320 0.002 50000 320 0.004
0.1 1.5 40000 300 0.001 40000 240 0.001 40000 240 0.002
2 40000 200 0.001 40000 160 0.001 40000 160 0.002
% 2.5 40000 100 0.001 40000 80 0.001 40000 80 0.002
a) 1 50000 600 0.007 50000 480 0.007 50000 480 0.014
< 1.5 50000 600 0.005 50000 480 0.005 50000 480 0.01
x 2 50000 600 0.003 50000 480 0.003 50000 480 0.006
x 0.15 2.5 40000 400 0.003 40000 320 0.003 40000 320 0.006
1| 3 40000 300 0.002 40000 240 0.002 40000 240 0.004
% 3.5 30000 250 0.002 30000 200 0.002 30000 200 0.004
= 4 30000 200 0.002 30000 160 0.002 30000 160 0.004
1 50000 1800 0.015 50000 1400 0.015 50000 1400 0.03
d 2 50000 1300 0.01 50000 1000 0.01 50000 1000 0.02
8:1 0.2 3 50000 900 0.005 50000 700 0.005 50000 700 0.01
< ’ 4 40000 600 0.004 40000 480 0.004 40000 480 0.008
o 5 40000 400 0.003 40000 320 0.003 40000 320 0.006
0) 6 30000 200 0.002 30000 160 0.002 30000 160 0.004
% 2 50000 2500 0.02 50000 2000 0.02 50000 2000 0.04
% & 50000 1500 0.015 50000 1200 0.015 50000 1200 0.03
®) 4 45000 1200 0.01 45000 950 0.01 45000 950 0.02
o 0.25 5 45000 900 0.007 45000 700 0.007 45000 700 0.014
’ 6 36000 600 0.006 36000 480 0.006 36000 480 0.012
. 7 32000 400 0.005 32000 320 0.005 32000 320 0.01
8 32000 300 0.003 32000 240 0.003 32000 240 0.006
0 10 26000 200 0.002 26000 160 0.002 26000 160 0.004
= 2 50000 3500 0.03 50000 2800 0.03 50000 2800 0.06
i & 50000 3500 0.03 50000 2800 0.03 50000 2800 0.06
E 4 44000 2500 0.02 44000 2000 0.02 44000 2000 0.04
a 5 37000 1200 0.01 37000 950 0.01 37000 950 0.02
3 6 37000 1000 0.008 37000 800 0.008 37000 800 0.016
8 0.3 7 35000 750 0.008 35000 600 0.008 35000 600 0.016
8 35000 600 0.006 35000 480 0.006 35000 480 0.012
9 30000 500 0.004 30000 400 0.004 30000 400 0.008
10 30000 500 0.003 30000 400 0.003 30000 400 0.006
11 22000 300 0.002 22000 240 0.002 22000 240 0.004
12 22000 200 0.002 22000 160 0.002 22000 160 0.004
2 50000 4400 0.04 50000 3500 0.04 50000 3500 0.08
3 50000 4000 0.04 50000 3200 0.04 50000 3200 0.08
4 50000 4000 0.02 50000 3200 0.02 50000 3200 0.04
5 35000 2400 0.02 35000 1900 0.02 35000 1900 0.04
0.4 6 35000 2400 0.02 35000 1900 0.02 35000 1900 0.04
7 30000 1500 0.015 30000 1200 0.015 30000 1200 0.03
8 30000 1500 0.01 30000 1200 0.01 30000 1200 0.02
10 30000 700 0.008 30000 560 0.008 30000 560 0.016
12 22000 500 0.006 22000 400 0.006 22000 400 0.012
<0.1RE (RE <1)
<0.2RE (RE>1)
Depth of cut
WW/—WW*: ap
é RE : Radius

Note 1) When the inclination angle of machined surface is high, or when machining at high loads; such as in corners, reduce the revolution and feed rate.
Note 2) The use of oil mist is recommended when machining with small diameter.
1110 Note 3) The revolution and feed rate can be increased at small depths of cut (ap).



Carbon steel, Alloy steel (180—280HB) Hardened steel (45—55HRC) Copper, Copper alloy
Alloy tool steel, Pre-hardened steel,
Work Material Precipitation hardening stainless steel
RE LU Revolution Table feed Depth of cut Revolution Table feed Depth of cut Revolution Table feed Depth of cut
(mm) (mm) (min™") (mm/min) ap (mm) (min™) (mm/min) ap (mm) (min™") (mm/min) ap (mm)
3 40000 4000 0.05 40000 3200 0.05 40000 3200 0.1
4 40000 4000 0.05 40000 3200 0.05 40000 3200 0.1
6 35000 3000 0.03 35000 2400 0.03 35000 2400 0.06
8 30000 2000 0.02 30000 1600 0.02 30000 1600 0.04
05 10 20000 1000 0.01 20000 800 0.01 20000 800 0.02
’ 12 20000 1000 0.01 20000 800 0.01 20000 800 0.02
14 18000 600 0.008 18000 480 0.008 18000 480 0.016
16 18000 500 0.008 18000 400 0.008 18000 400 0.016
18 13000 300 0.005 13000 240 0.005 13000 240 0.01
20 13000 250 0.005 13000 200 0.005 13000 200 0.01
6 40000 4400 0.04 40000 3500 0.04 40000 3500 0.08
8 40000 4000 0.04 40000 3200 0.04 40000 3200 0.08
06 10 27000 1900 0.02 27000 1500 0.02 27000 1500 0.04
’ 12 16000 1400 0.02 16000 1100 0.02 16000 1100 0.04
18 15000 700 0.008 15000 560 0.008 15000 560 0.016
24 11000 300 0.006 11000 240 0.006 11000 240 0.012
8 40000 4000 0.05 40000 3200 0.05 40000 2560 0.1
0.7 12 26000 2000 0.04 26000 1600 0.04 26000 1280 0.08
16 17000 1400 0.03 17000 1120 0.03 17000 896 0.06
6 40000 6000 0.07 36000 4300 0.07 36000 4300 0.14
8 40000 6000 0.07 36000 4300 0.07 36000 4300 0.14
10 40000 5000 0.06 36000 3600 0.06 36000 3600 0.12
0.75 12 32000 3400 0.04 29000 2400 0.04 29000 2400 0.08
16 15000 1400 0.03 15000 1100 0.03 15000 1100 0.06
20 12000 900 0.02 12000 720 0.02 12000 720 0.04
22 9000 400 0.01 9000 320 0.01 9000 320 0.02
8 40000 6000 0.08 32000 3800 0.08 32000 3800 0.16
08 12 36000 4500 0.06 29000 2800 0.06 29000 2800 0.12
’ 16 14000 1400 0.04 14000 1100 0.04 14000 1100 0.08
20 12000 1000 0.03 12000 800 0.03 12000 800 0.06
8 40000 6600 0.09 32000 4200 0.09 32000 4200 0.18
0.9 12 40000 5000 0.07 32000 3200 0.07 32000 3200 0.14
’ 16 28000 2800 0.04 22000 1800 0.04 22000 1800 0.08
20 10000 800 0.03 10000 640 0.03 10000 640 0.06
4 40000 8000 0.1 32000 5000 0.1 32000 5000 0.2
6 40000 8000 0.1 32000 5000 0.1 32000 5000 0.2
8 40000 6000 0.1 32000 3800 0.1 32000 3800 0.2
10 40000 5000 0.08 32000 3200 0.08 32000 3200 0.16
12 40000 5000 0.08 32000 3200 0.08 32000 3200 0.16
1 16 32000 3500 0.05 26000 2200 0.05 26000 2200 0.1
20 10000 1000 0.04 10000 800 0.04 10000 800 0.08
25 10000 1000 0.04 10000 800 0.04 10000 800 0.08
30 10000 800 0.02 10000 640 0.02 10000 640 0.04
35 10000 600 0.02 10000 480 0.02 10000 480 0.04
40 8000 400 0.01 8000 320 0.01 8000 320 0.02
<0.1RE (RE <1)
<0.2RE (RE>1)
Depth of cut
ap
ZWW%%%%%W%%% RE : Radius

Note 4) Cutting conditions may differ considerably due to the overhang, depth of cut and machine tool condition. Please use the table above as

a reference starting point.

Note 5) For hardened steel over 55 HRC, use VF2XLB.
Note 6) For cutting conditions for austenitic stainless steel and titanium alloy, use the high hardness steel (45-55 HRC) table but reduce the
spindle speed by 40% and the feed rate by 55%.

SOLID END MILLS. ROUGHING BARREL TAPER RADIUS (YNNI SQUARE
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MS PLUS END MILLS

MP2XLB

Ball nose, Short cut length, 2 flute, Long neck
RECOMMENDED CUTTING CONDITIONS

CARBIDE

Carbon steel, Alloy steel (180—280HB) Hardened steel (45—55HRC) Copper, Copper alloy
Alloy tool steel, Pre-hardened steel,
" Work Material Precipitation hardening stainless steel
nd
<
8, RE LU Revolution Table feed Depth of cut Revolution Table feed Depth of cut Revolution Table feed Depth of cut
%) (mm) (mm) (min™") (mm/min) ap (mm) (min™) (mm/min) ap (mm) (min™") (mm/min) ap (mm)
10 36000 6000 0.12 29000 3800 0.12 29000 3800 0.24
j 15 32000 4500 0.1 26000 2900 0.1 26000 2900 0.2
< 125 20 26000 3200 0.07 21000 2000 0.07 21000 2000 0.14
o ' 25 12000 1400 0.06 8000 720 0.06 8000 720 0.12
30 8000 900 0.04 8000 700 0.04 8000 700 0.08
%) B85 8000 800 0.02 8000 640 0.02 8000 510 0.04
2 6 32000 7000 0.15 26000 4500 0.15 22000 3800 0.3
9( 10 32000 7000 0.15 26000 4500 0.15 22000 3800 0.3
o 16 32000 5000 0.1 26000 3200 0.1 22000 2700 0.2
15 20 27000 3800 0.1 22000 2400 0.1 22000 2400 0.2
o ’ 25 21000 2700 0.08 17000 1700 0.08 17000 1700 0.16
lf',_J 30 10000 700 0.08 6000 560 0.08 6000 560 0.16
l<£ 35 6000 700 0.06 6000 560 0.06 6000 560 0.12
40 6000 600 0.04 6000 480 0.04 6000 480 0.08
— 15 27500 4400 0.13 22000 2800 0.13 18000 2300 0.26
H:J 1.75 25 23000 3600 0.1 18000 2200 0.1 18000 2200 0.2
o ’ 35 10000 1400 0.08 10000 1100 0.08 10000 1100 0.16
g 45 7500 900 0.04 7500 720 0.04 7500 720 0.08
10 24000 6000 0.2 19000 3800 0.2 16000 3200 0.4
% 20 24000 3800 0.15 19000 2400 0.15 16000 2000 0.3
g 2 30 20000 3000 0.1 16000 1900 0.1 16000 1900 0.2
) 40 12000 1700 0.1 12000 1400 0.1 12000 1400 0.2
8 50 8000 1000 0.05 8000 800 0.05 8000 800 0.1
20 22000 6000 0.2 18000 3800 0.2 13000 2800 0.4
55 25 22000 4400 0.2 18000 2800 0.2 13000 2000 0.4
’ 30 22000 3800 0.15 18000 2400 0.15 13000 1700 0.3
o 40 22000 3600 0.1 18000 2300 0.1 13000 1600 0.2
- 20 20000 6000 0.2 16000 3800 0.2 11000 2600 0.4
S 3 30 20000 6000 0.2 16000 3800 0.2 11000 2600 0.4
% 40 20000 4500 0.15 16000 2800 0.15 11000 2000 0.3
w 50 20000 3000 0.15 16000 1900 0.15 11000 1300 0.3
[a]
3 <0.1RE (RE<1)
8 Depth of cut <0.2RE (RE>1)
SN
) RE : Radius

Note 1) When the inclination angle of machined surface is high, or when machining at high loads; such as in corners, reduce the revolution and feed rate.

Note 2) The use of oil mist is recommended when machining with small diameter.

Note 3) The revolution and feed rate can be increased at small depths of cut (ap).

Note 4) Cutting conditions may differ considerably due to the overhang, depth of cut and machine tool condition. Please use the table above as
a reference starting point.

Note 5) For hardened steel over 55 HRC, use VF2XLB.

Note 6) For cutting conditions for austenitic stainless steel and titanium alloy, use the high hardness steel (45-55 HRC) table but reduce the
spindle speed by 40% and the feed rate by 55%.

1112



MIRACLE END MILLS

VCLD

End mill, Long cut length, 6 flute

200

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, reHardened St Harcered Sel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  OPPSTAlloy AT
O ©) ©)
RS CRNNE e g
=z
APMX 9 04
a <
LF 8
09}
-
-
<
m
<
CI)DC_12 ODC>12 "
2
- 0.020 - 0.030 =
‘ DCON=6 |8<DCON<10|12<DCON<16|20<DCON<25 9(
@ 0 0 0 0 o’
- 0.008 - 0.009 - 0.011 - 0.013
@ |deal for tool steel and hardened materials machining o
LLl
g
mm
No. of % d
Order Number DC APMX LF DCON Flutes | S Type S:f
n

&

VCLDDO0600 6 26 70 6 6 * 1
VCLDDO0800 8 36 90 8 6 * 1 2
VCLDD1000 10 46 100 10 6 * 1 5
VCLDD1200 12 56 110 12 6 * 1 8
VCLDD1600 16 66 130 16 6 * 1 o

VCLDD2000 20 76 140 20 6 * 1

VVCLDD2500 25 92 180 25 6 * 1

RECOMMENDED CUTTING CONDITIONS

n
i
=
=
Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC) Hardened steel (62—70HRC) @)
W Pre-hardened steel E
or[( a
Material | \js) H13, AlSI W1-10, AISI H13 efc. AISI D2 efc. AISI W1, AISI M2 etc. 5
AISI P21 etc. O
)]
DC Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed
(mm) (min™) | (mm/min) (IPm) min™) [ (mm/min) (IPM) min™) | (mm/min) (IPm) (min™) [ (mm/min) (IPM)
6 2100 450 17.7 1600 330 13.0 1300 240 9.4 1100 190 7.5
8 1600 430 16.9 1200 310 12.2 1000 230 9.1 800 170 6.7
10 1300 420 16.5 960 290 11.4 800 220 8.7 640 150 5.9
12 1100 380 15.0 800 260 10.2 660 200 7.9 530 140 5.5
16 800 310 12.2 600 220 8.7 500 160 6.3 400 120 4.7
20 640 270 10.6 480 190 73 400 140 5.5 320 110 4.3
25 510 230 9.1 380 160 6.3 320 120 4.7 260 90 3.5
<0.01DC <0.005DC
Depth of 3DC—4DC 3DC—4DC
cut

DC : Dia.
Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.
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MIRACLE END MILLS

VC P S R B MIRACLE ORBIT

Corner radius, Short cut length, 2—4 flute, High precision

20

DC<15 DC=22

R CoiRe | (a0 | (S55HRE) | (35RO | stainless Stcel |HeatResistantAlloy|  CoPPSrAloy | Auminum Aloy
O © ©) @) O O
ﬁ a z __\B2
léI:J g - - Type 1
< RE APMX — —IBHTA2 15° %
) LU 0O
(@4 Effective length LF o
wn for inclined angle
2=
- 8
g 0.05<RE<5 & 8[ ] Type 2
oo i RE lapuix 8
” 0.2SDCS12 Inclined angle AU . 8
2 - 0.01
2 @ DCON=6 |8<DCON<10| DCON=12
@ 0 0 0
- 0.005 - 0.006 - 0.008
o @ +0.01mm corner radius tolerance, 0—0.01mm outer diameter tolerance.
lEILJ End mill with corner radius for precise and efficient machining.
S (mm)
d No. of | Effective length
% Order Number DC | RE |APMX| LU | DN | B2 | LF |DCON|Flutes| 8 |Type for inclined angle
< ® 05 1o [ 20 [ 3
o VCPSRBDO060N0O2R005 0.6 | 0.05| 0.6 2 |0.56 |12.6°| 50 6 2 | x| 1 21| 22| 24| 26
2 VCPSRBD0O060NO2R01 0.6 | 0.1 | 0.6 2 | 0.56 |12.6°| 50 6 2 | x| 1 21| 22| 23| 26
5 VCPSRBDO060N0O2R02 0.6 | 0.2 | 0.6 2 |0.56|12.7°| 50 6 2 | x| 1 21| 22| 22| 25
8 VCPSRBDO060N0O4R01 0.6 | 0.1 | 0.6 4 |0.56 |10.9°| 50 6 2 | x| 1 42| 44| 47| 5.1
o VCPSRBDO060N04R02 0.6 | 0.2 | 0.6 4 10.56 |11° 50 6 2 | x| 1 42| 43| 47| 5
VCPSRBD0080N04R005 0.8 | 0.05| 0.8 4 [0.76 |10.7°| 50 6 2 | x| 1 42| 44| 47| 5.1
VCPSRBDO0080ON04R01 0.8 101 | 0.8 4 10.76 |10.8°| 50 6 2 | x| 1 42| 44| 47| 5.1
VCPSRBD0080ON04R02 0.8 1 0.2 | 0.8 4 [0.76 |10.8°| 50 6 2 | x| 1 42| 43| 47| 5
g VCPSRBDO0080ON04R03 0.8 103 | 0.8 4 10.76 |10.9°| 50 6 2 | x| 1 42| 43| 46| 5
s VCPSRBDO080ONO6R0O1 0.8 101 | 0.8 6 |0.76 | 9.4°| 50 6 2 | x| 1 63| 65| 7 7.5
% VCPSRBDO080ONO6R02 0.8 0.2 | 0.8 6 |0.76 | 9.5°| 50 6 2 | x| 1 63| 65| 7 7.5
g VCPSRBDO08B0ONO6R03 0.8 103 | 0.8 6 |0.76 | 9.5°| 50 6 2 | x| 1 63| 65| 69| 7.5
3 VCPSRBDO080ONO8SR03 0.8 103 | 0.8 8 |0.76 | 8.5°| 50 6 2 | x| 1 83| 86| 9.2]10
8 VCPSRBD0100N04R005 1 0.05| 1 4 10.94|10.5°| 50 6 2 | x| 1 42| 45| 48| 53
VCPSRBD0100NO4R01 1 01 | 1 4 10.94|10.5°| 50 6 2 | x| 1 42| 45| 48| 53
VCPSRBD0100N04R02 1 02 | 1 4 10.94|10.6°| 50 6 2 | x| 1 42| 45| 47| 53
VCPSRBD0100NO4R03 1 03 | 1 4 10.94|10.6°| 50 6 2 | x| 1 42| 45| 46| 5.2
VCPSRBD0100NO4R04 1 04 | 1 4 10.94|10.7°| 50 6 2 | x| 1 42| 45| 44| 52
VCPSRBD0100NO6R0O1 1 01 | 1 6 |0.94| 9.2°| 50 6 2 | x| 1 64| 67| 72| 7.8
VCPSRBDO0100NO6R02 1 02 |1 6 |0.94| 9.2°| 50 6 2 | x| 1 64| 67| 72| 7.7
VCPSRBD0100NO6R03 1 03 | 1 6 |0.94| 9.3°| 50 6 2 | x| 1 63| 66| 72| 7.7
VCPSRBDO0100NO6R04 1 04 | 1 6 |0.94| 9.4°| 50 6 2 | x| 1 63| 66| 71| 7.7
VCPSRBD0100N10RO03 1 03 | 1 10 [ 0.94 | 7.4°| 50 6 2 |*x| 1 ]105]10.9|11.8|12.7
VCPSRBD0100N10R04 1 04 | 1 10 | 0.94 | 7.4°| 50 6 2 |*x| 1 |10.5|10.9|11.7|12.7
VCPSRBDO0120NO6R05 12 105 | 1.2 6 |1.14| 9.3°| 50 6 2 | x| 1 63| 66| 71| 7.7
VCPSRBD0120N10R05 1.2 |05 | 12 | 10 |1.14| 7.3°| 50 6 2 |*x| 1 |105|10.9|11.7|12.6
VCPSRBDO0120N15R05 12 |05 | 12 | 15 |1.14| 58°| 50 6 2 |%x| 1 |15.7]16.3|17.5]| 18.9
VCPSRBDO0150N04R01 15 01 | 15 4 |1.44|10.2°| 50 6 2 | x| 1 42| 45| 48| 53
VCPSRBDO0150N04R02 15102 | 15 4 |1.44)10.2°| 50 6 2 | x| 1 42| 45| 47| 53
VCPSRBDO0150N04R03 15 03 | 15 4 |1.44110.3°| 50 6 2 | x| 1 42| 45| 46| 52
VCPSRBDO0150N04R05 15105 | 15 4 |1.44110.5°| 50 6 2 @] 1 42| 44| 43| 52
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(mm) R

No. of | Effective length
Order Number DC | RE |APMX| LU | DN | B2 | LF |DCON|Flutes| & |Type for inclined angle
()]

0.5°| 1° 2° 3°
VCPSRBD0150N06R01 15|01 | 15 6 |1.44| 88°| 50 | 6 2 |x| 1| 64| 67| 72| 7.8 L
VCPSRBD0150N06R02 15|02 | 15 6 |1.44| 89° 50 | 6 2 |x| 1| 64| 67| 72| 7.7 SE
VCPSRBD0150N06R03 15|03 | 15 6 |1.44| 89°| 50 | 6 2 |x| 1| 63| 66| 72| 7.7 8
VCPSRBD0150N06R05 15|05 | 15 6 [144] 9° | 50 | 6 2 |®| 1| 63| 66| 71| 7.7 N
VCPSRBD0150N10R01 1501 | 15| 10 |1.44| 6.9°| 50 | 6 2 |%x| 1 (106|211 |11.8]|127
VCPSRBD0150N10R02 1502 | 15| 10 |144| 7° | 50 | 6 2 |*x| 1 [105|11 |11.8]|127 -
VCPSRBD0150N10R03 15103 | 15| 10 |144| 7° | 50 | 6 2 |*| 1 [105|10.9|11.8]|12.7 <
VCPSRBD0150N10R05 15|05 | 15| 10 |1.44| 7.1°| 50 | 6 2 |®| 1 [105(10.9|11.7|12.6 =
VCPSRBD0150N15R01 1501 | 15| 15 |1.44| 55°| 50 | 6 2 |*x| 1 [15.8|16.3|17.5|18.9
VCPSRBD0150N15R02 1502 | 15| 15 |1.44| 55°| 50 | 6 2 |*x| 1 [15.8|16.3|17.5|18.9 %
VCPSRBD0150N15R03 15103 | 15| 15 |1.44| 55°| 50 | 6 2 |*x| 1 [15.7]16.3|17.5]|18.9 @)
VCPSRBD0150N15R05 15|05 | 15| 15 |1.44| 57°| 50 | 6 2 |*x| 1 [15.7|16.3|17.4|18.6 é
VCPSRBDO0150N20R03 1503 | 15| 20 |1.44| 4.7° 60 6 2 |*%x| 1 |120.9|21.6|229 245
VCPSRBD0150N20R05 1505 | 15| 20 |1.44| 48°| 60 | 6 2 |*x| 1 (209|215 |228]|24.2 hd
VCPSRBD0200NO6R0O1 2 01 | 2 6 |19 9.4°| 50 6 4 [*x]| 1 63| 66| 69| 75 H_J
VCPSRBD0200NO6R02 2 0.2 | 2 6 |19 9.7°| 50 6 4 [*x]| 1 63| 66| 68| 74 S
VCPSRBD0200NO6R03 2 03 | 2 6 |19 |10° 50 6 4 [*x]| 1 6.3 66| 67| 74
VCPSRBD0200NO6R05 2 05 | 2 6 |19 |10.3°| 50 6 4 (@] 1 6.3 65| 65| 74 d
VCPSRBD0200N10R01 2 01 |2 10 |19 | 76°/ 50 | 6 | 4 |x| 1 [105|10.9|11.4 |12 o4
VCPSRBD0200N10R02 2 0.2 | 2 10 | 1.9 7.7°1 50 6 4 (x| 1 [(10.5)|10.8|11.2 12 %
VCPSRBD0200N10R03 2 03 |2 10 |19 | 78° 50 | 6 | 4 |x| 1 |[105|10.8|11.1|11.9 o
VCPSRBD0200N10R05 2 05 | 2 10 | 1.9 8° 50 6 4 (@ 1 (10.5|10.8 109|119 %
VCPSRBD0200N15R01 2 01 |2 15 /19 | 59°| 50 | 6 | 4 |x| 1 |157|16.1|16.8|17.5 I
VCPSRBD0200N15R02 2 02 | 2 15 |19 | 59°| 50 | 6 | 4 |[%x| 1 [15.7|16.1|16.7|17.5 =
VCPSRBD0200N15R03 2 03 |2 15 /19 | 6° | 50 | 6 | 4 |x| 1 [157|16.1|16.6|17.4 =
VCPSRBD0200N15R05 2 05 | 2 15 |19 | 6.1°/ 50 | 6 | 4 |®| 1 [156|16.1|16.3|17.4
VCPSRBD0200N20R03 2 03 |2 20 |19 | 48°| 60 | 6 | 4 |x| 1 [20.8|21.4|21.9|229
VCPSRBD0200N20R05 2 05 | 2 20 |19 | 49°| 60 | 6 | 4 | x| 1 [20.8|21.4|21.7|229
VCPSRBD0200N25R03 2 03 |2 25 (19 | 4 | 60 | 6 | 4 |x| 1 |26 |26.6|27.5|283 0
VCPSRBD0200N25R05 2 05 | 2 25 |19 | 4 | 60 | 6 | 4 |x| 1 |26 |26.6|27 |282 -
VCPSRBD0250N08R01 25|01 25 8 |24 | 86° 50 | 6 | 4 |x| 1| 84 87| 92| 99 §
VCPSRBD0250N08R02 25|02 | 25 8 |24 | 87°| 50 | 6 | 4 |*x| 1| 84| 87| 9 9.9 =
VCPSRBD0250N08R03 25|03 ]| 25 8 |24 | 88° 50| 6 | 4 || 1| 84 87| 89| 99 a
VCPSRBD0250N08R05 25|05 | 25 8 |24 | 9 | 50 | 6 | 4 |x| 1 | 84| 87| 87| 99 o)
VCPSRBD0250N08R10 25| 1 2.5 8 |24 | 94°| 50 | 6 | 4 |®| 1 | 83| 87| 82| 99 n
VCPSRBD0250N15R03 25|03 | 25| 15 |24 | 55° 50 | 6 | 4 |x| 1 [15.7|16.1|16.6|17.5
VCPSRBD0250N15R05 25|05 25| 15 |24 | 56° 50 | 6 | 4 |*x| 1 [15616.1|16.3|17.5
VCPSRBD0250N15R10 25| 1 25| 15 |24 | 57°/ 50 | 6 | 4 |e| 1 |15.6|16.1|15.8|175
VCPSRBD0300N10R01 3 01| 3 10 |29 | 66° 60 | 6 | 4 |*x| 1 [105|10.9|11.4|12.3
VCPSRBD0300N10R02 3 02 | 3 10 |29 | 66° 60 | 6 | 4 |[*x| 1 [105|10.8|11.2|12.3
VCPSRBD0300N10R03 3 03| 3 10 |29 | 66° 60 | 6 | 4 |*x| 1 |[105|10.8|11.1|12.3
VCPSRBD0300N10R05 3 05 | 3 10 |29 | 67°/ 60 | 6 | 4 |®| 1 [105|10.8|109|12.4
VCPSRBD0300N10R10 3 1 3 10 |29 | 7° | 60 | 6 | 4 |®| 1 [10.4|10.8|10.4|12.4
VCPSRBD0300N15R01 3 01| 3 15 |29 | 48° 60 | 6 | 4 |x| 1 [157|16.1|16.8|17.7
VCPSRBD0300N15R02 3 02| 3 15 |29 | 48° 60 | 6 | 4 |%x| 1 |157|16.1|16.7|17.8
VCPSRBDO0300N15R03 3 03 | 3 15 | 2.9 4.8°| 60 6 4 (| 1 [(15.7|16.1|16.6 |17.8
VCPSRBDO0300N15R05 3 05 | 3 15 | 2.9 4.8°| 60 6 4 (@ 1 (156 |16.1|16.3|17.8
VCPSRBD0300N15R10 3 1 3 15 |29 |5 |60 | 6 | 4 |®@| 1 [15616.1|158/|17.8
VCPSRBD0300N20R01 3 011 3 20 |29 | 37°| 60 | 6 | 4 |x| 1 [208|21.4|221|23.1
VCPSRBD0300N20R02 3 02| 3 20 |29 | 37°| 60 | 6 | 4 |x| 1 [208|21.4|22 |231
VCPSRBDO0300N20R03 3 03 | 3 20 |29 3.8°] 60 6 4 (x| 1 [20.8|21.4]21.9|23.2
VCPSRBD0300N20R05 3 05 | 3 20 |29 3.8°| 60 6 4 (@ 1 [(20.8|21.4|21.7|23.2
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MIRACLE END MILLS

VC P S R B MIRACLE ORBIT

Corner radius, Short cut length, 2—4 flute, High precision

(mm)

CARBIDE

No. of | Effective length
Order Number DC | RE |APMX| LU | DN | B2 | LF |DCON|Flutes| 8 |Type for inclined angle
(99}

0.5°| 1° 2° 3°

L VCPSRBD0300N20R10 3|1 3|20 29|39 60| 6| 4 |@f 1 (208213212232
gg VCPSRBD0300N30R03 3 /03| 3|30 |29 |26° 70| 6 | 4 |x| 1 |31.1|31.8|325/| =%
) VCPSRBD0300N30R05 3|05 3|30 |29 |26° 70| 6 | 4 |x| 1 |31.1|31.8|322]| =%
UO; VCPSRBD0400N12R01 4 101| 4|12 |39 (38| 60| 6 [ 4 |x| 1 |125|13 |135|15.1
VCPSRBD0400N12R02 4 102| 4|12 (3938 60| 6 | 4 |x| 1 |125|13 |13.4|152

- VCPSRBD0400N12R03 4 |1 03| 4|12 |39 (38| 60| 6 | 4 |x| 1 [125|13 |133|15.2
< VCPSRBD0400N12R05 4 | 05| 4|12 |39 (39| 60| 6 | 4 |@| 1 |125]13 |13.1|153
@ VCPSRBD0400N12R10 4 |1 4 | 12 | 39 | 4° 60| 6 | 4 |®| 1 [125]12.9|126|153
VCPSRBD0400N20R01 4 101| 4|20 |39 |25 60| 6 | 4 |x| 1 |208|214|221]| =%

X VCPSRBD0400N20R02 4 |1 02| 4|20 |39 (25| 60| 6 | 4 |x| 1 |208]|21.4]22 *
o VCPSRBD0400N20R03 41 03| 4|20 (39|25 60| 6 | 4 |x| 1 |208|21.4|219]| =%
é VCPSRBD0400N20R05 4 | 05| 4|20 |39 |25 60| 6 | 4 |®| 1 |208|21.4|21.7| =%
VCPSRBD0400N20R10 4 |1 4 | 20 |39 |26°| 60| 6 | 4 |®| 1 |208|21.3|21.2| *

o VCPSRBD0400N30R03 4 |1 03| 4|30 (3918 70| 6 | 4 |x| 1 |31.1|31.8] =* *
o VCPSRBD0400N30R05 4 |1 05| 4|30 (3918 70| 6 | 4 |®| 1 |31.1|31.8] =* *
< VCPSRBD0400N30R10 4 |1 4 |30 39|18 | 70| 6 | 4 |®| 1 |[31.1|31.8| =* *
VCPSRBD0500N15R05 5| 05| 5|15 |49 |16° 60| 6 | 4 |x| 1 |156|16.1| =* *

- VCPSRBDO0500N15R10 5 |1 5 |15 | 49 |16°| 60| 6 | 4 |x| 1 |156|16.1| =* *
o VCPSRBD0500N30R05 5| 05| 5|30 |49 /09| 70| 6 | 4 |x| 1 |311] =% * *
g:f VCPSRBD0500N30R10 5 |1 5 |30 |49]09| 70| 6 | 4 |x| 1 [311] % * *
o VCPSRBD0600N18R0O1 6 | 01| 6 | 18 | 585 — | 70| 6 | 4 |x| 2 | * * * *
o VCPSRBD0600N18R02 6 | 02| 6 | 18 | 585 — | 70| 6 | 4 | x| 2 | * * * *
= VCPSRBD0600N18R03 6 | 03| 6 | 18 | 585 — | 70| 6 | 4 |*x| 2 | * * * *
Q VCPSRBD0600N18R05 6 | 05| 6 | 18 | 585 — | 70| 6 | 4 |®| 2 | =% * * *
o VCPSRBD0600N18R10 6 | 1 6 | 18 | 585 — | 70| 6 | 4 |®| 2 | *% * * *
VCPSRBD0600N18R20 6 | 2 6 | 18 | 585 — | 70| 6 | 4 |@| 2 | =% * * *
VCPSRBD0600N41R05 6 | 05| 6 | 41 | 585 — | 90| 6 | 4 |x| 2 | * * * *
VCPSRBD0600N50R10 6 | 1 6 | 50 | 585 — | 90| 6 | 4 |x| 2 | =% * * *

0 VCPSRBD0800ON24R01 8 | 01| 8 |24 |78 — | 90| 8| 4 |x| 2| % * * *
3 VCPSRBD0800N24R02 8 | 02| 8 |24 |78 — | 90| 8| 4 |x| 2| % * * *
= VCPSRBD0800ON24R03 8 | 03| 8 |24 |785 — | 90| 8| 4 |x| 2| % * * *
% VCPSRBD0800N24R05 8 | 05| 8 |24 |78 — | 90| 8| 4 |®| 2| % * * *
A VCPSRBD0800ON24R10 8 |1 8 | 24 | 785 — | 90| 8 | 4 |®| 2 | % * * *
g VCPSRBD0800N24R20 8 | 2 8 | 24 | 785 — | 90| 8 | 4 |®| 2 | =% * * *
2 VCPSRBD0800ON24R30 8 | 3 8 | 24 | 785 — | 90| 8 | 4 |®| 2 | % * * *
VCPSRBD080ON50R10 8 | 1 8 | 50 | 785 — | 90| 8 | 4 |x| 2 | * * * *
VCPSRBDO080ON50R30 8 | 3 8 | 50 | 785 — | 90| 8 | 4 |x| 2 | * * * *
VCPSRBD1000N30R03 10 | 03|10 | 30 | 97 | — | 100 | 10 | 4 |*x| 2 | * * * *
VCPSRBD1000N30R05 10 | 05|10 | 30 | 97| — |100| 10 | 4 |®| 2 | * * * *
VCPSRBD1000N30R10 10 | 1 10 | 30 | 97| — |100| 10 | 4 |®]| 2 | * * * *
VCPSRBD1000N30R20 10 | 2 10 | 30 | 97| — |100| 10 | 4 |®]| 2 | * * * *
VCPSRBD1000N30R30 10 | 3 10 | 30 | 97| — |100| 10 | 4 |®]| 2 | * * * *
VCPSRBD1000N30R40 10 | 4 10 | 30 | 97| — |100| 10 | 4 |®]| 2 | * * * *
VCPSRBD1000N50R10 10 | 1 10 | 50 | 97 | — |100| 10 | 4 | x| 2 | * * * *
VCPSRBD1000N50R30 10 | 3 10 | 50 | 97 | — [100| 10 | 4 |*| 2 | * * * *
VCPSRBD1200N36R03 12 | 03|12 | 36 [11.7 | — | 110 | 12 | 4 |[*| 2 | * * * *
VCPSRBD1200N36R05 12 | 05|12 | 36 [11.7 | — |110| 12 | 4 |®@| 2 | * * * *
VCPSRBD1200N36R10 12 | 1 12 | 36 (117 | — | 110 | 12 | 4 |®]| 2 | * * * *
VCPSRBD1200N36R20 12 | 2 12 | 36 [11.7 | — | 110 | 12 | 4 |®| 2 | * * * *
VCPSRBD1200N36R30 12 | 3 12 | 36 (117 | — | 110 | 12 | 4 |®]| 2 | * * * *
VCPSRBD1200N36R40 12 | 4 12 | 36 [11.7 | — | 110 | 12 | 4 |®| 2 | * * * *
VCPSRBD1200N36R50 12 | 5 12 | 36 [11.7 | — | 110 | 12 | 4 |®| 2 | =% * * *

* No interference
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC)
Pre-hardened steel
Work Material L
AISI H13, AISI W1-10, AISI H13 etc. AISI D2 etc. o
AISI P21 etc. g
DC LU Revolution Table feed Revolution Table feed Revolution Table feed o
(mm) (mm) (min™) (mm/min) (IPM) (min™) (mm/min) (IPM) (min”") (mm/min) (1PM) D
0.6 2 48000 200—-600 79— 236 | 40000 | 160—500 6.3— 19.7 | 22000 80—250 31— 98 _I
’ 4 48000 160—500 6.3— 19.7 | 40000 | 100—300 39— 118 | 22000 50—150 20— 59 3:'
4 48000 240—-750 94— 295| 32000 | 160—500 6.3— 19.7 | 19000 80—250 3.1- 98 m
0.8 6 38000 190—-600 75— 23.6 | 26000 | 130—400 51— 157 | 16000 70—200 28— 179
8 29000 150—450 59— 17.7 | 19000 | 100—300 39— 118 | 12000 50—-150 20— 59 [0)
4 48000 270—900 | 10.6— 354 [ 32000 | 180—600 7.1— 23.6 | 19000 90—-300 35-11.8 g
1 6 38000 220—-720 8.7— 283 | 26000 | 150-—480 59— 189 | 16000 70—-240 28— 94 <
10 29000 160—540 6.3— 21.3 | 19000 | 110-—360 43— 142 | 12000 60—180 24— 7.1 -
6 48000 300—900 | 11.8— 354 | 32000 | 200—600 79— 236 | 19000 | 100—-300 3.9-11.8 @
1.2 10 38000 240—-720 94— 283 | 26000 | 160—480 6.3— 189 | 15000 80—240 31- 94 H_J
15 29000 180—540 71— 213 | 19000 | 120—-360 47— 142 | 12000 60—180 24— 7.1 Ii:
4 41000 300—900 | 11.8— 354 | 27000 | 200—600 79— 236 | 16000 | 100—300 3.9-11.8
1.5 6 32000 240-720 94— 283 | 22000 | 160—480 6.3— 189 | 13000 80—240 3.1- 94 d
10 24000 180—540 74— 213 | 16000 | 120—360 47— 142 | 10000 60—180 24— 7.1 4
6 36000 | 600—2000 | 23.6— 78.7 | 24000 | 400—1300 | 15.7— 51.2 | 14000 | 200—650 7.9-25.6 %
2 10 29000 | 480—1600 | 18.9— 63.0 | 19000 | 320—1000 | 126— 39.4 | 12000 | 160—520 6.3—20.5 m
15 22000 | 360—1200 | 14.2— 47.2 | 14000 | 240—-780 94— 30.7 9000 |120—390 47-15.4 %
25 8 33000 | 750—2400 | 29.5— 94.5| 22000 | 500—1600 | 19.7— 63.0 | 13000 | 250—800 9.8—31.5 g
15 20000 | 450—1400 | 17.7— 55.1 | 13000 | 300—960 | 11.8— 37.8 8000 |150-—-480 5.9-18.9 >
10 30000 | 900—3000 | 354—118.1 | 20000 | 600—2000 | 23.6— 78.7 | 12000 | 300—1000 | 11.8—39.4 8
3 15 24000 | 720—2400 | 28.3— 945 | 16000 | 480—1600 | 18.9— 63.0 | 10000 | 240—800 9.4-315
20 18000 | 540—1800 | 21.3— 70.9 | 12000 | 360—1200 | 14.2— 47.2 7000 |180—600 7.1-23.6
12 26000 | 1200—4500 | 47.2—177.2 | 17000 | 800—3000 | 31.5—118.1 | 10000 | 400—1500 | 15.7—59.1
4 20 20000 | 960—2000 | 37.8— 78.7 | 14000 | 640—2000 | 25.2— 78.7 8000 | 320—2000 | 12.6—78.7 0
30 15000 | 720—1000 | 28.3— 39.4 [ 10000 | 480—1000 | 18.9— 39.4 6000 | 240—-1000 | 9.4-39.4 §
5 15 20000 | 1200—4800 | 47.2—189.0 | 13000 | 780—3120 | 30.7—122.8 | 10000 | 520—2000 | 20.5—78.7 %
30 12000 | 720—1900 | 28.3— 74.8 8000 | 480—1600 | 18.9— 63.0 7000 | 360—1120 | 14.2—-44.1 w
18 20000 | 1600—7500 | 63.0—295.3 | 13000 | 1100—5000 | 43.3—196.9 8000 | 550—2500 | 21.7—98.4 %
6 41 15000 | 900—2400 | 354— 945 12000 | 720—1600 | 28.3— 63.0 [ 10000 | 600—1200 | 23.6—47.2 8
50 10000 | 600—1200 | 23.6— 47.2 8000 | 480—800 | 189— 315 6000 |360—530 | 14.2—-20.9
8 24 15000 | 1900—7500 | 74.8—295.3 [ 10000 | 1300—5000 | 51.2—196.9 6000 | 650—2500 | 25.6—98.4
50 10000 | 1300—2400 | 51.2— 94.5 8000 | 1000—2200 | 39.4— 86.6 3000 |320—-600 | 12.6—23.6
10 30 12000 | 1600—7500 | 63.0—295.3 8000 | 1100—5000 | 43.3—196.9 5000 | 550—-2500 | 21.7—98.4
50 10000 | 1300—3200 | 51.2—126.0 7000 | 950—2200 | 37.4— 86.6 2500 |280—600 | 11.0—23.6
12 36 10000 | 1500—7500 | 59.1—295.3 7000 | 1000—5000 | 39.4—196.9 4000 | 500—2500 | 19.7—98.4
<0.2RE (DC<¢2) <0.1RE (DC <¢2)
Depth of cut <0.4RE (DC >¢%} <04mm (DC<6L5) <0.2RE (DC >¢% <005mm (DC<415)
<0.2mm (DC = ¢2 to ¢5) <0.1mm (DC = ¢2 to ¢5)
<0.5mm (DC=¢6) <0.3mm (DC=¢6)

DC : Dia., RE : Radius
Note 1) The cutting conditions above are a guide only to machining with cutting edges with a corner radius. When machining with peripheral
cutting edges, use the minimum feed rate as a guide.
Note 2) If the depth of cut is smaller than this table, feed rate can be increased.
Note 3) When contour milling, cutting conditions can vary greatly due to the geometry of the work material and depth of cut.
Note 4) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.
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MIRACLE END MILLS

VC P S R B MIRACLE ORBIT

Corner radius, Short cut length, 2—4 flute, High precision

20

DC<15 DC22

(W  Carbon Steel, Alloy Steel, Cast Iron {Toltee, PeHardened Stel, Hardened Skeel| - Hardened Steell Hardened Steel Austenitic Titanium Alloy, q
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  COPPerAlloy | Aluminum Alloy
O O © O ©) O

Taper neck type

& g ) i —_
< S — g | - Type 1
2 IBHTA3 15 4
o RE o}
n Effective length ° APIMX Q
for inclined angle 2c Ly
5 5 LB2
j Ei’ LF
< 0.5<RE<3
@ +0.01
Inclined angle
155DC<12
0
- 0.01
DCON=6 |8<DCON=<10|12<DCON<16
0 0 0
- 0.005 - 0.006 - 0.008

@ +0.01mm corner radius tolerance, 0—-0.01mm outer diameter tolerance.
End mill with corner radius for precise and efficient machining.

(mm)

n
=2
a
<
04
x
i
<
l_
—l
i
o
14
<
o
O
=
T
(O]
=)
o
o

g x| o| Effective length

Order Number DC | RE |BHTA2|APMX| LB2 | LU | DN | B2 | LF |DCON| g s for inclined angle

g 10 20 30

VCPSRBDO150N0O3L0O6RO5 | 1.5| 05 | 1.5° | 1.5| 6 | 3 | 1.44) 9° 50| 6 [2|e[1| — | 71|77
VCPSRBDO0150N0O3L10R05 [ 1.5| 05 |15°| 15| 10 | 3 | 144/72°| 50 | 6 [2|e|1| — |11.3|12.2
VCPSRBDO0200NO4L10RO5 [ 2 | 05 |15°| 2 | 10 | 4 | 19 |67°| 60| 6 [4|@[1| — |115| 124
VCPSRBDO0200NO4L15R05 [ 2 | 05 |15°| 2 | 15 | 4 |19 |53°| 60| 6 [4|®|1| — |16.7|18
VCPSRBDO0250NO5L12R10 | 25| 1 |15°| 25| 12 | 5 | 24 |56°| 60| 6 [4|@|1| — |14.2|153
VCPSRBDO0250NO5L20R10 | 25| 1 | 15°| 25| 20 | 5 | 24 |4° 60| 6 |4|®[1| — |225|242
VCPSRBDO0300NO6L15R05 [ 3 | 0.5 |15°| 3 | 15 | 6 |29 [44°| 60| 6 [4|e@|1| — |16.9 182
VCPSRBDO300NO6L20R05 [ 3 | 05 |15°| 3 | 20 | 6 |29 [36°| 60| 6 [4|@|1| — |221|238

g VCPSRBDO30ONO6L15R10 | 3 | 1 |15°| 3 | 15 | 6 |29 [44°| 60| 6 [4|@|1| — |17.4|187
s VCPSRBDO300NO6L20R10 [ 3 | 1 |15°| 3 | 20 | 6 |29 |36°| 60| 6 [4|@[1| — |226|244
o VCPSRBDO400NO8L20R10 [ 4 | 1 |15°| 4 | 20 | 8 |39 |26°| 60| 6 [4|@[1| — |228| %
u VCPSRBDO400NO8L30R10 | 4 | 1 |15°| 4 | 30 | 8 |39 |19°| 70| 6 [4|@|1| — | % | *
5 VCPSRBDO500NO8L40R05 [ 5 | 05 |1° | 5 | 40 | 8 | 49 |2° 90 | 8 |4]|x[1]|412] % | *
3 VCPSRBDO500NO8L60R05 [ 5 | 05 |1° | 5 | 60 | 8 | 49 |14°| 110 | 8 [4|*|1[612]| % | *
VCPSRBDO500NO8L40R10 [ 5 | 1 |1° | 5 | 40 | 8 | 49 |2° 90 | 8 [4]|x[1]|417| x | *
VCPSRBDO500NO8L60R10 [ 5 | 1 |1° | 5 | 60 | 8 | 49 |14°| 110 | 8 [4|*|1[617| % | *
VCPSRBDOB60ONO8L40R20 | 6 | 2 |1° | 6 | 40 | 8 | 585/ 14° 70| 8 |4|@|1[428 % | *
VCPSRBDO60ONO8L60R20 [ 6 | 2 |1° | 6 | 60 | 8 | 585/ 1° |100 | 8 [4|*|1| % | % | *
VCPSRBDO8B0ON10L53R20 [ 8 | 2 |1° | 8 | 53 | 10 | 7.85/11°| 90 | 10 |4|®|1[559 =% | *
VCPSRBDO8BOON10L70R20 [ 8 | 2 |1° | 8 | 70 | 10 | 7.85/1.6° | 130 | 12 [4|*|1[729| % | *
VCPSRBD1000N12L55R30 10 | 3 | 1° |10 | 55 | 12 | 9.7 |1.1°|100 | 12 |4 |®@|1 (594 % | %
VCPSRBD1000N12L70R30 [10 | 3 |1° |10 | 70 | 12 | 9.7 |0.9° | 130 | 12 [4|*|1| % | % | *
VCPSRBD1200N24L70R30 [12 | 3 |1° |12 | 70 | 24 |11.7 |16° 130 | 16 |4 |*[1[752] % | *

* No interference
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC)
Pre-hardened steel
Work Material L
AISI H13, AISI W1-10, AISI H13 etc. AISI D2 etc. o
AISI P21 etc. g
DC Y LB2 Revolution Table feed Revolution Table feed Revolution Table feed g
(mm) (mm) (min) | (mm/min) (IPM) (min) | (mm/min) (IPM) (min) | (mm/min) (IPM)
15 1.5° 6 36000 | 270—810 | 10.6— 31.9 | 24000 | 180—540 | 7.1— 21.3| 15000 | 90—270 35— 106 _l
’ 1.5° 10 28000 | 210—630 | 83— 248 | 19000 | 140—420 | 55— 165| 11000 | 70—210 28— 83 3:'
5 1.5° 10 32000 | 540—1800 | 21.3— 70.9 | 22000 | 360—1200 | 14.2— 472 | 13000 | 180—590 71— 232 0}
L fs” 15 25000 | 420—1400 | 16.5— 55.1 | 17000 | 280—910 | 11.0— 358 | 10000 | 140—460 55— 181
o5 1.5° 12 26000 | 600—1900 | 23.6— 74.8 | 18000 | 400—1300 | 15.7— 51.2 | 11000 | 200—640 79— 252 %
’ 1.5° 20 20000 | 450—140 | 17.7— 55| 13000 | 300—960 |11.8— 378| 8000 | 150—480 59— 189 3
3 1.5° 15 27000 | 810—2700 | 31.9—106.3 | 18000 | 540—1800 | 21.3— 70.9 | 11000 | 270—900 | 10.6— 354 é
1.5° 20 21000 | 630—2100 | 24.8— 82.7 | 14000 | 420—1400 | 165— 55.1 | 8000 | 210—700 83— 27.6
4 1.5° 20 23000 | 1080—3000 | 42.5—118.1 | 15000 | 720—3000 | 28.3—118.1 | 9000 | 360—3000 | 14.2—118.1 o
1.5° 30 18000 | 840—1500 | 33.1— 59.1 [ 12000 | 560—1500 | 22.0— 59.1 [ 7000 | 280—1500 | 11.0— 59.1 H_J
5 1° 40 10000 | 520—1400 | 205— 55.1 [ 7000 | 420—840 | 16.5— 33.1| 5000 | 260—600 | 10.2— 236 li:
1° 60 7000 | 360—840 | 142— 331 5000 | 300—500 | 11.8— 19.7| 4000 | 210—400 83— 15.7
6 1° 40 20000 | 1650—4500 | 65.0—177.2 | 13000 | 1100—3000 | 43.3—118.1 | 8000 | 550—1500 | 21.7— 59.1 d
8 1° 53 15000 | 1950—4500 | 76.8—177.2 [ 10000 |1300—3000 | 51.2—118.1 | 6000 | 650—1500 | 25.6— 59.1 x
10 1° 55 12000 | 1650—4500 | 65.0—177.2 [ 8000 |1100—3000 | 43.3—118.1 | 5000 | 550—1500 | 21.7— 59.1 %
om
<0.2RE (DC<#2) <0.1RE (DC <92) T
Depth of cut <0.4RE (DC>62) <0.imm (c<ots |O2RE(DC>62) <005mm (DC<4L5) =
<0.2mm (DC= @2 to ¢5) <0.1mm (DC=¢2 to5) T
<0.5mm (DC 2> ¢6) <0.3mm (DC > ¢6) =
DC : Dia., RE : Radius 8

Note 1) The cutting conditions above are a guide only to machining with cutting edges with a corner radius. When machining with peripheral
cutting edges, use the minimum feed rate as a guide.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) When contour milling, cutting conditions can vary greatly due to the geometry of the work material and depth of cut.

Note 4) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.

SOLID END MILLS
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MIRACLE END MILLS

VC4JRB

Corner radius, Semi long cut length, 4 flute

200

(WS Carbon Steel, Alloy Steel, Cast Iron {TolStee PeHardened el Hardened S| - Hardened Steell Hardened Steel Austenitic Titanium Alloy, q
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy e AT
O O ©) ©) O

} BHTA2 15°

lé':'l g - - % Type 1
g RE™ | apmx §
o LF e
n
-
<—(' g - - - % Type 2
o RE APMX §
DC<12 DC>12 LF e
2 o :
= - 0.020 - 0.030
2 ‘ DCON=6 |8<DCON<10|12<DCON<16| DCON=20
o’ @ 0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
o @ 4 flute corner radius end mill for general use.
lé_-‘ @ 4 flute corner radius end mill for longer reach applications.
s (mm)
d No. of | x~
8:1 Order Number DC RE APMX LF DCON Flutes § Type
< N
@ VC4JRBDO0300R0030 3 0.3 12 50 6 4 * 1
2 VC4JRBD0400R0030 4 0.3 15 50 6 4 * 1
5 VC4JRBD0400R0050 4 0.5 15 50 6 4 * 1
8 VC4JRBDO0500R0030 5 0.3 20 60 6 4 * 1
o VC4JRBDO0500R0050 5 0.5 20 60 6 4 * 1
VC4JRBDO0600R0030 6 0.3 20 60 6 4 * 2
VC4JRBDO0600R0050 6 0.5 20 60 6 4 * 2
VC4JRBDO0600R0100 6 1 20 60 6 4 * 2
g VC4JRBDO0800R0030 8 0.3 25 70 8 4 * 2
s VC4JRBDO0800R0050 8 0.5 25 70 8 4 * 2
% VC4JRBDO0800R0100 8 1 25 70 8 4 * 2
g VC4JRBDO0800R0150 8 1.5 25 70 8 4 * 2
3 VC4JRBDO0800R0200 8 2 25 70 8 4 * 2
8 VC4JRBD1000R0030 10 0.3 30 90 10 4 * 2
VC4JRBD1000R0050 10 0.5 30 90 10 4 * 2
VC4JRBD1000R0100 10 1 30 90 10 4 * 2
VC4JRBD1000R0150 10 15 30 90 10 4 * 2
VC4JRBD1000R0200 10 2 30 90 10 4 * 2
VC4JRBD1200R0050 12 0.5 30 90 12 4 * 2
VC4JRBD1200R0100 12 1 30 90 12 4 * 2
VC4JRBD1200R0150 12 15 30 90 12 4 * 2
VC4JRBD1200R0200 12 2 30 90 12 4 * 2
VC4JRBD1600R0050 16 0.5 50 110 16 4 * 2
VC4JRBD1600R0100 16 1 50 110 16 4 * 2
VC4JRBD1600R0150 16 15 50 110 16 4 * 2
VC4JRBD1600R0200 16 2 50 110 16 4 * 2
VC4JRBD2000R0050 20 0.5 55 110 20 4 * 2
VC4JRBD2000R0100 20 1 55 110 20 4 * 2
VC4JRBD2000R0150 20 15 55 110 20 4 * 2
VC4JRBD2000R0200 20 2 55 110 20 4 * 2
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC)
Work Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
Material L
AISI| 1050, AISI 35, AISI H13, AISI W1-10, AISI 304, AISI 306, AISI H13 etc. o
AIS| P20 etc. AIS| P21 etc. Ti-6AI-4V etc. g
DC Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed o
(mm) (min”) | (mm/min) (IPM) (min™") | (mm/min) (IPM) (min™") | (mm/min) (IPM) (min™") | (mm/min) (IPMm) &
3 4200 110 4.3 3400 95 3.7 2600 70 2.8 2100 50 2.0 _|
4 3400 140 5.5 2700 110 4.3 2100 85 &3 1700 60 2.4 2:'
5 2900 170 6.7 2300 140 55 1800 100 3.9 1500 70 2.8 m
6 2500 200 7.9 2000 170 6.7 1500 130 5.1 1300 85 &3
8 1900 220 8.7 1500 170 6.7 1200 150 5.9 1000 85 3.3 %
10 1600 220 8.7 1300 170 6.7 950 130 5.1 800 85 &8 3
12 1300 170 6.7 1100 150 5.9 800 100 3.9 670 70 2.8 é
16 1000 140 5.5 820 110 4.3 600 80 3.1 500 50 2.0
20 800 110 4.3 650 85 3.3 480 70 2.8 400 40 1.6 @
<0.05DC (MAX.0.5mm) <0.02DC (MAX.0.3mm) H_J
<2.5DC <2DC ii:
Depth of d
out DC DC 8::
<0.3DC <0.05DC é
(MAX.3mm) (MAX.0.5mm)
h h O]
=
DC : Dia. 5
Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective. 8
Note 2) If the depth of cut is smaller than this table, feed rate can be increased. o

Note 3) The above table shows cutting conditions for shoulder milling. For slotting, please reduce the feed rate only to 50% of the table figure.
Please set the revolution rate at 60% and the feed rate at 40% when slotting austenitic stainless steel.

Note 4) When drilling, please set the feed rate at 1/3 or below of the above value.

Note 5) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.

SOLID END MILLS
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MIRACLE END MILLS

VC2C

Chamfer cutter, 2 flute

CARBIDE Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, Pre-Hardened Stee, Hardered S| Hardened Steel Hardened Steel Austenitic
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel

©) © ©) ©

20

Copper Alloy Aluminum Alloy

©) ©)

5 1 BHTA215°
I o
o S E - - - % Type 1
<Df “[TKAPR Z
o APMX 8
[a]
wn LU
LF
|
3
2] 8 §%34\7 - - % Type 2
" C% DCN Téarr §
) +0.02 APMX e
o) LF
3 DCON=6 |8<DCON<10| DCON=12
@ 0 0 0
- 0.008 - 0.009 - 0.011

o @ Chamfering cutters for machining of hardened steel and difficult-to-cut materials.
L
Z
= (mm)
|
~ No.of | &
o Order Number DC DCN APMX | KAPR LU LF DCON ) S Type
o Flutes | ¢
&

VC2CD0200 2 0.3 0.85 45° 6 50 6 2 * 1
% VC2CD0400 4 0.3 1.85 45° 12 50 6 2 * 1
5 VC2CDO0600 6 0.3 2.85 45° - 50 6 2 * 2
8 VC2CD0800 8 0.4 3.8 45° = 60 8 2 * 2
(o= VC2CD1000 10 0.5 4.75 45° - 70 10 2 * 2

VC2CD1200 12 0.5 5.5 45° = 75 12 2 * 2

0
|
=
=
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Z
L
a
3
]
(D]
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC)
Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
Work
Material w
AISI 1050, AISI 35, AISI H13, AISI W1-10, AISI 304, AISI 306, AISI H13 etc. x
AISI P20 etc. AlSI P21 etc. Ti-6AI-4V etc. <Df
DC Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed o
(mm) (min™) (mm/min) (IPMm) (min™) [ (mm/min) (1IPM) (min™) | (mm/min) (IPM) (min) | (mm/min) (IPMm) D
2 16000 960 37.8 11000 590 23.2 9500 460 18.1 8000 320 12.6 1
4 8000 480 18.9 5600 300 11.8 4800 230 9.1 4000 160 6.3 z:'
6 5300 320 12.6 3700 200 7.9 3200 150 5.9 2700 110 4.3 m
8 4000 240 9.4 2800 150 5.9 2400 120 4.7 2000 80 3.1
10 3200 190 75 2200 120 4.7 1900 90 35 1600 60 2.4
12 2700 160 6.3 1900 100 3.9 1600 80 3.1 1300 50 2.0
Depth of Chamfering Chamfering of hole
cut % <0.3DC — P} <0.2DC
(MAX. 2.5mm)
DC : Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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SMART MIRACLE END MILLS

VOMHZV

End mill, Medium cutting length, 3 flute for drilling and slotting

LO-O:

R R0 | (4RO | (S55HRG) | | (GSBHRO) | stainless Steel |HeatResitantAlloy|  CoPPerAloy | Auminum Aloy
© ©) ©) ©) O
] BHTA2 15° -
. S— 3 — T
EE APMX L
2
4 2
RN - - } § Type2
j APMX .
<
o z
DC=<12 DC>12 o
n 0 0 APMX
2 - 0.02 - 0.03 LF
9,: 4<DCON<6 |8<DCON=<10|12<DCON<16| DCON=20
o 0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
x @ Asingle end mill for both plunging and slotting.
lé_J @ Irregular helical geometry controls the vibration.
s (mm)
m x
o Order Number DC APMX LF DCON No.ofl "8 | rype
g:: Flutes| ¢
o VQMHZVD0100 1 2 45 4 3 [ 1
2 VQMHZVD0110 11 2.2 45 4 3 () 1
5 VQMHZVD0120 1.2 2.4 45 4 3 [ 1
8 VQMHZVD0130 1.3 2.6 45 4 3 () 1
o VQMHZVD0140 14 2.8 45 4 3 [ ) 1
VQMHZVD0150 15 3 45 4 3 () 1
VQMHZVD0160 1.6 3.2 45 4 3 [ ) 1
” VQMHZVD0170 1.7 3.4 45 4 3 () 1
- VQMHZVD0180 1.8 3.6 45 4 3 [ 1
s VQMHZVD0190 1.9 3.8 45 4 8 () 1
% VQMHZVD0200 2 4 50 6 3 ° 1
g VQMHZVD0210 2.1 4.2 50 6 3 ) 1
5 VQMHZVD0220 2.2 4.4 50 6 3 ° 1
2 VQMHZVD0230 2.3 4.6 50 6 3| e 1
VQMHZVD0240 2.4 4.8 50 6 3 ° 1
VQMHZVD0250 25 5 50 6 3 ° 1
VQMHZVD0260 2.6 5.2 50 6 3 ° 1
VQMHZVD0270 2.7 5.4 50 6 3 ) 1
VQMHZVD0280 2.8 5.6 50 6 3 ° 1
VQMHZVD0290 2.9 5.8 50 6 3 ) 1
VQMHZVDO0300 3 6 50 6 3 ° 1
VQMHZVD0310 3.1 7 50 6 3 () 1
VQMHZVD0320 3.2 7 50 6 3 ° 1
VQMHZVDO0330 3.3 7 50 6 3 () 1
VQMHZVD0340 3.4 7 50 6 3 ° 1
VQMHZVDO0350 85 8 50 6 3 ° 1
VQMHZVD0360 3.6 8 50 6 3 [ 1
VQMHZVD0370 3.7 8 50 6 3 () 1
VQMHZVD0380 3.8 8 50 6 3 [ 1
VQMHZVD0390 3.9 8 50 6 3 () 1

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
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(mm)

CARBIDE

=7
Order Number DC APMX LF DCON EO' M8 |Type
utes| ¢

VQMHZVD0400 4 8 50 6 3 [ ] 1 L
VQMHZVD0450 4.5 10 50 6 3 (] 1 E(:
VQMHZVD0500 5 10 50 6 3 (] 1 8,
VQMHZVDO0550 5.5 13 50 6 8 (] 1 ()

VQMHZVD0600 6 13 60 6 3 (] 2
VQMHZVD0650 6.5 16 60 8 3| e | 1 -
VQMHZVD0700 7 16 60 8 3| e | 1 g

VQMHZzVDO0750 7.5 16 60 8 3 (] 1
VQMHZzZVDO0800 8 19 70 8 3 [ ] 2 0
VQMHZzZVDO0850 8.5 19 70 10 3 (] 1 2
VQMHZVD0900 9 19 70 10 3| e 1 9(
VQMHZzZVDO0950 9.5 19 70 10 3 (] 1 ad

VQMHZVD1000 10 22 80 10 3 (] 2
VQMHZVD1100 11 22 80 12 3| e | 1 =
VQMHZzZVD1200 12 26 90 12 3 (] 2 o
VQMHZzZVD1300 13 26 90 12 8 * 3 li:
VQMHZzZVD1400 14 26 90 12 3 * 3 y
VQMHZzZVD1500 15 26 110 16 3 * 1 L
VQMHZzZVD1600 16 30 110 16 3 * 2 %
VQMHZVD2000 20 32 140 20 3 * 2 %
Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work. o
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter. =
S
2

SOLID END MILLS
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SMART MIRACLE END MILLS

VOMHZV

End mill, Medium cutting length, 3 flute for drilling and slotting

CARBIDE
RECOMMENDED CUTTING CONDITIONS

H Shoulder milling

When machine rigidity, work material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.

L When either machine rigidity, work material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.
o
5‘1 High efficiency cutting conditions
UO; Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel,
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobaly chromium alloy

Work Alloy tool steel Titanium alloy
j Material
< AISI 1045, AISI 4140, ASTM A36, AISI P21, AISI P20, AISI 4340, SKD, | AISI 304, AISI 316, Ti-6Al-4V AISI 630, AISI 631
m AISI 1010 SKT 15-5PH, 17-4PH

DC  |Cuting speed| Revolution| Table feed| Depth of cut | Depth of cut | Cuting speed | Revolution | Table feed | Depth of cut | Depth of cut | Cutting speed | Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut
(mm) | (m/min) | (min-1) | (mm/min) | ap (mm) | ae (mm) | (mfmin) | (min-1) | (mm/min) | ap (mm) | ae(mm) | (m/min) | (min-") | (mm/min) | ap(mm) | ae(mm) | (mmin) | (min-") | (mm/min) | ap(mm) | ae (mm)
1 100 |32000| 720 | 15 | 0.2 | 80 (25000f 530 | 15| 0.2 | 60 |19000| 430 | 15 | 0.2 [ 50 {16000/ 340 | 15 | 0.1
1.5 | 130 |28000| 1300 | 2.25| 0.3 | 100 |21000| 630 | 225 0.3 [ 85 |18000| 540 | 2.25| 0.3 | 65 [14000| 420 | 2.25| 0.15
2 150 |24000| 1800 | 3 0.6 | 120 |19000| 860 | 3 0.6 | 100 |16000| 620 | 3 0.6 | 75 |12000| 540 | 3 0.4
& 150 |16000{ 1900 | 4.5 | 0.9 | 120 13000 940 | 45| 09 [ 100 |11000| 660 | 45 | 0.9 | 75 | 8000 580 | 45 | 0.6
4 150 |12000| 2000 | 6 1.2 | 120 | 9500 940 | 6 1.2 | 100 | 8000| 670 | 6 12 | 75 | 6000| 590 | 6 0.8
5 150 | 9500|1900 | 7.5 | 1.5 | 120 | 7600 960 | 7.5 | 1.5 [ 100 | 6400| 670 | 7.5 | 1.5 | 75 | 4800/ 600 | 75 | 1
6 150 | 8000|1900 | 9 18 | 120 | 6400| 960 | 9 1.8 | 100 | 5300/ 830 | 9 18 [ 75 | 4000 600 | 9 12
8 150 | 6000| 1900 |12 2.4 | 120 | 4800|1000 | 12 2.4 | 100 | 4000 900 |12 24 | 75 | 3000| 630 |12 1.6
150 | 4800| 1700 | 15 3 120 | 3800 910 | 15 3 100 | 3200| 960 |15 3 75 | 2400 580 | 15 2
12 150 | 4000| 1400 | 18 3.6 | 120 | 3200| 860 | 18 3.6 | 100 | 2700| 890 | 18 3.6 | 75 | 2000| 540 |18 24
16 150 | 3000| 1200 |24 48 | 120 | 2400| 720 | 24 4.8 [ 100 | 2000, 720 |24 48 [ 75 | 1500 450 |24 3.2
20 150 | 2400| 970 | 30 6 120 | 1900| 570 | 30 6 100 | 1600| 580 |30 6 75 | 1200 360 | 30 4

ae

ROUGHING BARREL TAPER RADIUS
=
)

Depth
of cut ap
General purpose cutting conditions
Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel,
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobaly chromium alloy
Work Alloy tool steel Titanium alloy
Material
AISI 1045, AISI 4140, ASTM A36, AISI P21, AISI P20, AISI 4340, SKD, | AISI 304, AISI 316, Ti-6Al-4V AISI 630, AISI 631
AISI 1010 SKT 15-5PH, 17-4PH

DC  |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed | Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut
(mm) | (mimin) | (min-1) | (mm/min) | ap (mm) | ae (mm) | (mfmin) | (min-1) | (mm/min) | ap (mm) | ae(mm) | (mimin) | (min-") | (mm/min) | ap(mm) | ae(mm) | (mmin) | (min-") | (mm/min) | ap(mm) | ae (mm)
1 100 {32000 480 | 15 | 0.2 | 80 (25000{ 350 | 1.5 | 0.2 | 60 |19000| 280 | 15 | 0.2 [ 50 {16000/ 220 | 15 | 0.1

1.5 | 120 (25000 740 | 2.25| 0.3 | 100 |21000| 420 | 2.25| 0.3 [ 80 |17000| 340 | 2.25| 0.3 | 65 [14000| 280 | 2.25| 0.15
2 120 |19000| 940 | 3 0.6 | 100 |16000| 480 | 3 0.6 | 80 |13000| 340 | 3 0.6 | 70 |11000| 330 | 3 0.4
& 120 |{13000| 1000 | 45 | 0.9 | 100 (11000 520 | 45 | 09 | 80 | 8500 340 | 45 | 09 [ 70 | 7400/ 350 | 45 | 0.6
4 120 | 9500| 1000 | 6 12 | 100 | 8000| 520 | 6 12 | 80 | 6400| 350 | 6 12 [ 70 | 5600 370 | 6 0.8
5 120 | 7600| 980 | 7.5 | 1.5 | 100 | 6400) 530 | 75 | 1.5 ( 80 | 5100 350 | 75 | 15| 70 | 4500 370 | 75 | 1
6 120 | 6400|1000 | 9 1.8 | 100 | 5300| 540 | 9 18 | 80 | 4200 400 | 9 18 [ 70 | 3700| 370 | 9 12
8 120 | 4800| 1000 | 12 24 | 100 | 4000| 550 |12 24 | 80 | 3200| 43012 24 | 70 | 2800| 390 |12 1.6
10 120 | 3800| 900 |15 3 100 | 3200| 510 |15 3 80 | 2500( 450 |15 3 70 | 2200| 350 |15 2
12 120 | 3200| 760 |18 3.6 | 100 | 2700| 480 |18 3.6 | 80 | 2100| 420 |18 3.6 | 70 | 1900| 340 |18 24
16 120 | 2400| 640 |24 48 | 100 | 2000| 400 |24 48 | 80 | 1600| 340 |24 48 | 70 | 1400| 280 |24 32
20 120 | 1900 510 | 30 6 100 | 1600 320 | 30 6 80 | 1300| 270 |30 6 70 | 1100| 220 | 30 4
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Depth

of cut ap

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy etc. can be achieved with the use of emulsion.

Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

Note 4) When the depth of cut is smaller than shown the feed rate can be increased.



CARBIDE

H Shoulder milling

When machine rigidity, work material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.
When either machine rigidity, work material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.

High efficiency cutting conditions

SQUARE

Copper, Copper alloy Heat resistant alloy

Work
Material
Inconel718

BALL

DC  |Cuting speed| Revolution| Table feed| Depth of cut | Depth of cut | Cuting speed | Revolution | Table feed | Depth of cut | Depth of cut
(mm) | (mimin) | (min-1) | (mm/min) | ap (mm) | ae (mm) | (m/min) | (min-1) | (mm/min) | ap (mm) | ae (mm)
1 120 |38000| 860 | 1.5 | 0.2 | 40 |13000| 160 | 1.5 | 0.05
1.5 | 150 [32000| 1400 | 225 | 0.3 | 40 | 8500 170 | 2.25| 0.08
2 180 |29000| 2200 | 3 0.6 | 40 | 6400 170 | 3 0.2
& 180 |19000{ 2300 | 45 | 0.9 | 40 | 4200 180 | 45 | 0.3
4 180 |14000| 2300 | 6 12 | 40 | 3200 180 | 6 0.4
5 180 |11000{ 2300 | 7.5 | 15 | 40 | 2500 180 | 7.5 | 0.5
6 180 | 9500|2300 | 9 18 | 40 | 2100| 190 | 9 0.6
8 180 | 7200 2300 (12 24 | 40 | 1600| 190 |12 0.8
10 180 | 5700| 2100 |15 3 40 | 1300| 220 |15 1

12 180 | 4800| 1700 (18 3.6 | 40 | 1100, 210 |18 1.2
16 180 | 3600( 1500 |24 48 | 40 800| 150 |24 16
20 180 | 2900 1200 |30 6 40 640| 120 |30 2

«—ae

Depth

of cut ap

ROUGHING BARREL TAPER RADIUS

General purpose cutting conditions

Copper, Copper alloy Heat resistant alloy

Work
Material
Inconel718

DC  |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut
(mm) | (mimin) | (min-1) | (mm/min) | ap (mm) | ae (mm) | (mimin) | (min-) | (mm/min) | ap (mm) | ae (mm)
1 120 |38000| 560 | 1.5 | 0.2 | 30 | 9500 75| 15 | 0.05
1.5 | 140 [30000| 890 | 225| 0.3 | 30 |6400 | 82| 2.25| 0.07
2 140 (22000 1100 | 3 0.6 | 30 |4800| 86| 3 0.2
& 140 |15000| 1200 | 45 | 0.9 | 30 |3200 89| 45 | 03
4 140 |11000| 1200 | 6 12| 30 [2400| 90| 6 04
5 140 | 8900|1200 | 7.5 | 15| 30 |1900| 90| 75 | 0.5
6 140 | 7400|1200 | 9 18 | 30 [1600| 95| 9 0.6
8 140 | 5600| 1200 |12 24 | 30 |1200 95 (12 0.8
10 140 | 4500 1100 (15 3 30 | 950 | 110 (15 1

12 140 | 3700| 880 (18 3.6 | 30 | 800 | 100 |18 12
16 140 | 2800| 750 (24 48 | 30 | 600 | 76|24 1.6
20 140 | 2200| 590 |30 6 30 | 480 61 (30 2

«—ae

SOLID END MILLS

Depth

of cut ap

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy etc. can be achieved with the use of emulsion.

Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.
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SMART MIRACLE END MILLS

VOMHZV

End mill, Medium cutting length, 3 flute for drilling and slotting

RECOMMENDED CUTTING CONDITIONS
H Slotting

When machine rigidity, work material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.
When either machine rigidity, work material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.

High efficiency cutting conditions

Carbon steel, Alloy steel,
Mild steel

Pre-hardened steel,
Carbon steel, Alloy steel,

Austenitic, Ferritic and
Martensitic stainless steel,

Hardened stainless steel,
Cobaly chromium alloy

Copper, Copper alloy

Heat resistant alloy

Work Alloy tool steel Titanium alloy
Material AISI 1045, AISI 4140, AISI P21, AISI P20, AISI 304, AlSI 316, AISI 630, AISI 631 Inconel718
ASTM A36, AISI 1010 | AISI 4340, SKD, SKT Ti-6Al-4V 15-5PH, 17-4PH
DC | Cuingspeed |Revolution| Table feed | Depth ofcut | Cuting speed | Revolution | Table feed| Depth of cut | Cuting speed | Revlution | Table feed| Depth of cut | Cting seed | Revolution | Table feed | Depth of cut | Cutingspeed | Revolution| Table feed | Depth ofcut | Cuting speed | Revolution | Table feed | Depth of cut
(mm) | (mimin) | (min-t) | (mm/min) | ap () | (min) | (min-1) | (mmimin) | ap (mm) | (mimin) | (min-t) | (mmmin) | ap (mm) | (mimin) | (min-") | (mm/min) | ap (mm) | (win) | (min-t) | (mmimin) | ap (mm) | (mimin) | (min-1) | (mmimin) | ap (mm)
1 100 32000 380| 0.5 | 80 |25000( 150| 0.5 | 60 {19000/ 100| 0.5 [ 45 |14000| 80| 0.3 | 120 (38000 460| 0.5 | 30 | 9500/ 60| 0.2
1.5 | 130 {28000 590| 0.75] 100 |21000 250| 0.75| 85 (18000 220 | 0.75( 60 [12000| 140| 0.4 | 150 |32000| 670 | 0.75| 30 | 6400/ 80| 0.3
2 150 124000 940 2 120 |19000| 460 2 100 |16000| 480 2 60 | 9500 230 1 180 129000 1100 | 2 30 | 4800| 100| 0.6
& 150 116000 1100 | 3 120 |13000| 550 3 100 |11000| 500 3 60 | 6400 270 | 1.5 | 180 {19000| 1300 | 3 30 | 3200] 120| 0.9
4 150 {12000 1400 | 4 120 | 9500| 680 4 100 | 8000| 530 4 60 | 4800 350| 2 180 |14000| 1700 | 4 30 | 2400 130| 1.2
5 150 | 9500/ 1400 | 5 120 | 7600 680 5 100 | 6400| 540| 5 60 | 3800 350 | 2.5 | 180 (11000|1700| 5 30 | 1900 130| 15
6 150 | 8000/ 1400 | 6 120 | 6400 770| 6 100 | 5300| 560 6 60 | 32001 380 3 180 | 9500 1700 | 6 30 | 1600| 130| 18
8 150 | 6000 1300 | 8 120 | 4800 720| 8 100 | 4000| 600 | 8 60 | 2400 360 | 4 | 180 | 7200|1500 | 8 30 | 1200 140| 24
10 150 | 4800 1200 |10 120 | 3800| 63010 100 | 3200/ 670 {10 60 | 1900 310| 5 180 | 5700/ 1400 |10 30 | 950 160| 3
12 150 | 4000/ 960 |12 120 | 3200| 58012 100 | 2700| 65012 60 | 1600| 290 | 6 180 | 4800 1200 |12 30 | 800| 150| 3.6
16 150 | 3000, 810 (12 120 | 2400| 50012 100 | 2000 48012 60 | 1200 250 | 8 180 | 3600| 970 (12 30 | 600| 120| 48
20 150 | 2400| 650 |12 120 | 1900| 40012 100 | 1600| 38012 60 | 950/ 200 |10 180 | 2900| 780 |12 30 | 480] 90| 6
DC
o eut »
I DC:Dia.

General purpose cutting conditions

Carbon steel, Alloy steel,
Mild steel

Pre-hardened steel,
Carbon steel, Alloy steel,

Austenitic, Ferritic and
Martensitic stainless steel,

Hardened stainless steel,
Cobaly chromium alloy

Copper, Copper alloy

Heat resistant alloy

Work Alloy tool steel Titanium alloy
Material
AISI 1045, AISI 4140, AISI P21, AISI P20, AISI 304, AIS| 316, AISI 630, AISI 631 Inconel718
ASTM A36, AISI 1010 | AISI 4340, SKD, SKT Ti-6Al-4V 15-5PH, 17-4PH
DC  |Cuingspeed {Revolution| Table feed | Depth o cut | Cuting speed | Revolution | Table feed | Depth of cut | Cuting speed | Revolution | Table feed| Depth ofcut { Cutng speed | Revolution | Table feed | Depthof cut | uting seed |Revolufion| Table feed | Depth o cut | Cuting speed | Revolution | Table feed | Depth ofcut
(mm) | (mimin) | (min-?) | (mmmin) | ap (mm) | (mimin) | (min-t) | (memin) | ap (mm) | (mimin) | (min-1) | (mmimin) | ap (mm) | (mimin) | (minY) | (mmimin) | ap (mm) | (mimin) | (minc?) | (mo/min) | ap (mm) | (mimin) | (min-t) | (mmmin) | ap (mm)
1 100 |32000f 250| 0.5 | 80 {25000, 99| 0.5 [ 60 |19000| 80| 0.5 | 45 |14000| 60| 0.3 | 120 138000 300| 0.5 | 25 |8000| 30 | 0.2
1.5 | 100 [21000{ 290 0.75 80 |17000| 130| 0.75| 60 |13000| 100| 0.75| 50 |11000| 87| 0.4 | 120 {25000 350 | 0.75 25 |5300| 40 | 0.3
2 100 16000 410| 2 80 (13000 210| 2 60 | 9500 190| 2 50 | 8000 130| 1 120 |19000| 490 2 25 [4000| 55 | 06
3 100 11000 500 3 80 | 8500 240| 3 60 | 6400) 190| 3 50 | 5300/ 150| 1.5 | 120 |13000 590 3 25 2700 64 | 0.9
4 100 | 8000/ 630| 4 80 | 6400 300| 4 60 | 48001 210| 4 50 | 4000 190| 2 120 | 9500 750 | 4 25 (2000 70 | 1.2
5 100 | 6400/ 630| 5 80 | 5100 300| 5 60 | 3800 210| 5 50 | 3200) 190| 2.5 | 120 | 7600 750 | 5 25 (1600 71 | 15
6 100 | 5300 630 6 80 | 4200 330| 6 60 | 3200/ 220| 6 50 | 2700 210| 3 120 | 6400 760 | 6 25 [1300] 72 | 18
8 100 | 4000 550 8 80 | 3200| 320| 8 60 | 2400 240| 8 50 | 2000f 200 | 4 120 | 4800, 670 8 25 1 990 78 | 24
10 100 | 3200 51010 80 | 2500 27010 60 | 1900 260 |10 50 | 1600 170| 5 120 | 3800/ 600 |10 25 | 800 89 | 3
12 100 | 2700| 43012 80 | 2100 25012 60 | 1600 25012 50 | 1300 150| 6 120 | 3200 51012 25 | 660 84 | 3.6
16 100 | 2000| 360 |12 80 | 1600 22012 60 | 1200/ 19012 50 | 990 140| 8 120 | 2400| 430 (12 25 | 500 63 | 48
20 100 | 1600 290 |12 80 | 1300| 180 |12 60 | 950, 15012 50 | 800 11010 120 | 1900| 340 |12 25 | 400| 50 | 6
DC
Depth
lh DC:Dia.

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy etc. can be achieved with the use of emulsion.
Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

Note 4) When the depth of cut is smaller than shown the feed rate can be increased.



CARBIDE

EPlunging

When machine rigidity, work material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.

When either machine rigidity, work material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions. L
o
High efficiency cutting conditions 5’:
Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel, Copper, Copper alloy (_(/))
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobaly chromium alloy
Work Alloy tool steel Titanium alloy
Material -
AISI 1045, AISI 4140, AISI P21, AISI P20, AISI 304, AISI 316, Ti-6Al-4V | AlSI 630, AISI 631 Z:I
ASTM A36, AISI 1010 AISI 4340, SKD, SKT 15-5PH, 17-4PH m
DC  |Cutingspeed|Revolution(Table feed|Hole Depth| Step- [Cutingspeed Revolution Table feed|Hole Depth| Step- [Cutingspeed |RevolutionTable feed|Hole Depth| Steyp |Cuting speed|Revolution Table feed|Hole Depth| Step- [Cutngspeed[Revolution|Table feed| Hole Depth| Step
(mm) | (m/min) | (min-") | (mm/min) | ap (mm) | (mim) | (mimin) | (min-t) | (mmimin)| ap (mm) | (mm) | (mimin) | (min-1) | (mmimin)| ap (mm) | (mm) | (imin) | (minY) | m/min) | ap (mm) | (mm) | (mimin) | (min-") | (mmimin) | ap (mm) | (mm) 0
1 65 |20000| 160 | 05 | 0.1 [ 50 |16000| 100 | 05 | 0.1 | 50 {16000/ 50 | 05 [ 0.05| 30 | 9500 30 | 05 | 0.05 [ 75 24000 190 | 05 | 01 =)
1.5 | 8 |18000| 270 | 0.75| 0.3 [ 60 |13000| 120 | 0.75| 0.3 | 60 (13000 80 | 0.75 0.1 | 35 | 7400 40 | 0.75| 0.1 | 100 |21000| 320 | 0.75| 03 9(
2 100 |16000| 480 | 2 | 05 | 70 |11000{ 200 | 2 | 04 | 60 | 9500| 90 | 1 | 015) 40 | 6400| 60 | 1 |01 | 120 |19000| 570 | 2 | 05 04
& 100 |11000| 660 | 3 |1 70 | 7400 270 | 3 | 06 | 60 | 6400| 100 | 15 |02 | 40 | 4200| 60 | 15 |02 | 120 {13000 780 | 3 | 1.0
4 100 | 8000| 800 | 4 | 2 70 | 5600 340 | 4 | 08 | 60 | 4800| 100 | 2 |04 | 40 | 32000 60| 2 |04 | 120 | 9500| 950 | 4 | 2 o
5 100 | 6400 960 | 5 | 25 | 70 | 4500| 410 | 5 | 1 60 | 3800| 200 | 25 | 05 | 40 | 2500 60 | 25 | 05 | 120 | 7600|1100 | 5 | 25 H_J
6 100 | 5300) 950 | 6 | 3 70 | 3700| 440 | 6 | 12 | 60 | 3200 100 | 3 |06 [ 40 | 2100| 60 | 3 |06 | 120 | 6400|1200 | 6 | 3 S
8 100 | 4000| 720 | 8 | 4 70 | 2800| 340 | 8 | 16 | 60 | 2400) 70 | 4 |06 | 40 | 1600| 50 | 4 |06 | 120 | 4800| 80 | 8 | 4
10 100 | 3200 580 |10 | 5 70 | 22001 260 (10 | 25 | 60 | 1900| 60 | 5 |06 | 40 | 1300) 40| 5 |06 | 120 | 3800| 680 |10 | 5 d
12 100 | 2700 490 |12 | 5 70 | 1900f 230 |12 | 3 60 | 1600| 50 | 6 |06 | 40 | 1100) 30 | 6 |06 | 120 | 3200 580 |12 | & o
16 100 | 2000 360 (16 | 5 70 | 1400| 170 |16 | 4 60 | 1200f 40 | 8 |06 | 40 | 800) 20 | 8 |06 | 120 | 2400| 430 |16 | 5 %
20 100 | 1600) 290 [20 | 5 70 | 1100] 130 |20 | 5 60 | 950 30 (10 |06 | 40 | 640/ 20 |10 |06 | 120 | 1900| 340 |20 | 5 m
(©)
Depth Q =
of cut R A 5
tZ B >
iltald o
o

General purpose cutting conditions

Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel, Copper, Copper alloy
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobaly chromium alloy
Work Alloy tool steel Titanium alloy ﬂ
Material =
AISI 1045, AISI 4140, AISI P21, AISI P20, AISI 304, AISI 316, Ti-6Al-4V | AISI 630, AISI 631 E
ASTM A36, AISI 1010 AlISI 4340, SKD, SKT 15-5PH, 17-4PH a
DC  |Cutingspeed |Revolution Table feed|Hole Depth| Step [Cutingspeed Revolution Table feed|Hole Depth| Steyp [Cutingspeed|Revolution|Table feed|Hole Depth| Steyp- |Cuting speed Revolution Table feed| Hole Depth| Step |Cutingspeed|RevolutionTable feed|Hole Depth| Step E
(mm) | (mmin) | (min-t) | (mmimin) | ap (mm) | (mm) | (mmin) | (min-1) | (mmimin) | ap (mm) | () | (mimin) | (min-t) | (mmimin)| ap (mm) | (mm) | (imin) | (min-t) | mmmin) | ap (mm) | (mm) | (mmin) | (min) | (mmimin) | ap (mm) | (mm) )
1 65 |20000| 160 | 0.5 | 0.05 [ 50 |16000| 100 | 05 | 0.05| 50 |16000/ 50 | 05 [ 0.05| 30 | 9500 30 | 05 | 0.05 [ 75 24000 190 | 05 | 0.05 6'
1.5 | 8 (18000 270 | 0.75| 015 [ 60 |13000| 120 | 0.75| 0.1 | 60 (13000 80 | 0.75| 0.05 | 35 | 7400 40 | 0.75| 0.05 [ 100 |21000| 320 | 0.75( 0.15 n
2 100 16000 480 | 2 | 025| 70 |11000{ 200 | 2 |02 | 60 | 9500 90 | 1 | 005) 40 | 6400| 60 | 1 | 0.05| 120 {19000/ 570 | 2 | 025
& 100 (112000 660 | 3 [ 03 | 70 | 7400 270 | 3 |03 [ 60 | 6400| 100 | 15 | 0.1 | 40 | 42000 60 | 1.5 | 0.1 | 120 {13000 780 | 3 |03
4 100 | 8000| 800 | 4 |04 | 70 | 5600 340 | 4 |04 | 60 | 4800| 1200 | 2 |02 | 40 | 32001 60 | 2 |02 | 120 | 9500| 950 | 4 | 04
5 100 | 6400| 960 | 5 |05 | 70 | 4500| 410 | 5 |05 | 60 | 3800| 1200 | 25 | 025 | 40 | 2500 60 | 25 | 0.25 | 120 | 7600|1100 | 5 | 05
6 100 | 5300) 950 | 6 |06 | 70 | 3700| 440 | 6 |06 | 60 | 3200{ 200 | 3 |03 | 40 | 2100| 60 | 3 |03 | 120 | 6400(1200 | 6 | 0.6
8 100 | 4000| 720 | 8 0.7 | 70 | 2800| 340 | 8 |07 | 60 | 2400{ 70 | 4 |03 | 40 | 1600f 50 | 4 |03 | 120 | 4800| 80 | 8 |07
10 100 | 3200 580 (10 | 075 | 70 | 2200{ 260 |10 | 075| 60 | 1900| 60 | 5 |03 | 40 | 1300| 40 | 5 |03 | 120 | 3800 680 |10 | 0.75
12 100 | 2700 490 {12 [ 075 | 70 | 1900| 230 |12 | 075 60 | 1600{ 50 | 6 |03 | 40 | 1100f 30 | 6 |03 | 120 | 3200| 580 |12 | Q.75
16 100 | 2000 360 (16 | 075 | 70 | 1400{ 170 |16 | 075| 60 | 1200{ 40 | 8 |03 | 40 | 80| 20 | 8 |03 | 120 | 2400 430 |16 |0.75
20 100 | 1600{ 290 {20 [0.75| 70 | 1100| 130 |20 | 075 60 | 950 30 (10 |03 | 40 | 640) 20 |10 |03 | 120 | 1900| 340 |20 | 0.75
Depth G
of cut . |ap

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy etc. can be achieved with the use of emulsion.
Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.

In these cases the feed and speed should be reduced proportionately.
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SMART MIRACLE END MILLS

VQ MHZV -inch sizes

End mill, Medium cutting length, 3 flute for drilling and slotting

00 0L

CARBIDE Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, Pre-Hardened tee, Hardered S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, )
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  SOPPeTAlloy Al
©) ©) ©) © O
1 BHTA2 15°
) 2 - } 8 Typel
w ; a 3 yp
9<‘ APMX
5 LF
(@4
n
0 &
_ RN - 18 Type2
—
é APMX L
DC<.5000" | DC=.5000"
% 0 0
= - .0008" - .0012"
9( 2500'<DCONS 3750"| DCON=.5000"
e 0 0
- .00035" - .00043"
x @ Asingle end mill for both plunging and slotting.
IEILJ @ Irregular helical geometry controls the vibration.
<
= (inch)
d X
@ Order Number DC APMX LF DCON No.of| 8 7ype
EE: Flutes| ¢
@ VQMHZVD1/16 .0625 .1250 2.0 .2500 3 [ ] 1
2 VQMHZVD5/64 .0781 .1560 2.0 .2500 3 [ ] 1
5 VQMHZVD3/32 .0938 .1880 2.0 .2500 3 [ ] 1
8 VQMHZVD7/64 .1094 .2500 2.0 .2500 3 [ ] 1
o VQMHZVD1/8 .1250 .3130 2.0 .2500 3 [ ] 1
VQMHZVD5/32 .1563 .3750 2.0 .2500 8 [ ] 1
VQMHZVD3/16 .1875 4375 2.0 .2500 3 [ ] 1
m VQMHZVD1/4 .2500 .6250 25 .2500 8 [ ] 2
- VQMHZVD5/16 3125 .7500 2.75 3125 3 [ ] 2
s VQMHZzZVD11/32 .3438 .7500 3.0 .3750 8 [ ] 1
% VQMHZVD3/8 .3750 .8750 3.0 .3750 3 [ ] 2
'-; VQMHZVD1/2 .5000 1.1250 8.5 .5000 8 [ ] 2
a
(]
(%)

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

M Shoulder milling

Carbon steel (—30HRC) Alloy steel, Pre-hardened steel Austenitic stainless steel, Titanium alloy w
Work o
Material ) <
AISI 1035, AISI 1050, ASTM 283 AISI H13, AISI 4140, AISI P21 AISI 304, AISI 306, AISI 316L, Ti-6Al-4V etc. )
o
)]
High s_peed General PUrPOSe| pepth of | Width of High speed General PUrPOSE| pepth of | Width of High speed General PUrPOSE| Depth of | Width of
DC cutting cutting out out cutting cutting cut out cutting cutting cut cut
(inch) | Revolution [Table feed| Revolution Table feed| 2P @€ [Revolution|Table feed| Revolution|Table feed| &P @€ | Revolution|Table feed| Revolution [Table feed| 2P e

BALL

(min) | aPM) | (min-t) | apmy | ) | (neh) [ imin-ny | apmy | (mint) | gpmy | @neh) | Gneh) [ imin-1y | apmy | (mint) | gpmy | (nch) | (inch)
1/16 | 26000 | 55.3 | 24000 | 33.9 | .094 | .013 | 20000 | 26.0 | 20000 | 17.3 | .094 | .013| 18000 | 23.4 | 16000 | 13.8 | .094 | .013
5/64 (24000 | 70.9 | 19000 | 37.0 | .12 | .023|19000 | 33.7 | 16000 | 18.9 | .12 | .023 | 16000 | 24.6 | 13000 | 13.0 | .12 | .023
3/32 20000 | 70.9 | 16000 | 37.4 | .14 | .028| 16000 | 34.0 | 13000 | 18.1 | .14 | .028 13000 | 24.6 | 11000 | 13.8 | .14 | .028
7/64 (17000 | 72.3 | 14000 | 39.4 | .16 | .033|14000 | 34.7 | 11000 | 18.1 | .16 | .033[11000 | 24.7 | 9200 | 13.8 | .16 | .033
1/8 15000 | 76.2 | 12000 | 39.4 | .19 | .038 (12000 | 36.9 | 10000 | 20.1 | .19 | .038 10000 | 26.0 | 8000 | 13.8 | .19 | .038
5/32 (12000 | 78.0 | 9600 | 39.4 | .23 | .047| 9600 | 37.4 | 8000 | 20.5 | .23 | .047| 8000 | 26.5 | 6400 | 13.8 | .23 | .047
3/16 | 10000 | 74.4 | 8000 |39.4| .28 | .056| 8000 |37.8| 6700 |20.9|.28 | .056| 6700 | 26.5| 5300 |13.8| .28 | .056
1/4 7500 | 74.4| 6000 | 39.4| .38 | .075| 6000 | 39.0| 5000 |21.3|.38 |.075| 5000 | 35.4| 4000 |18.9| .38 | .075
5/16 6000 | 74.4 | 4800 | 39.4 | .47 | .094| 4800 | 39.7 | 4000 |21.7| .47 |.094| 4000 | 35.4| 3200 |18.9| .47 |.094
11/32| 5500 | 71.5| 4400 | 37.8| .52 | .10 4400 | 37.9 | 3600 | 20.5| .52 | .10 3600 | 36.1 | 2900 | 19.3 | .52 | .10
3/8 5000 | 67.9 | 4000 | 35.8| .56 | .11 4000 | 36.9 | 3300 |20.1|.56 |.11 3300 | 37.0| 2700 |20.1| .56 | .11
1/2 3800 [ 56.1| 3000 |29.1|.75 |.15 3000 | 32.6 | 2500 |18.1|.75 | .15 2500 | 32.5| 2000 |17.3|.75 |.15

ae

Depth

ROUGHING BARREL TAPER RADIUS

1/16 [ 13000 | 16.9 | 13000 | 11.0 | .094 |.0063| 30000 | 63.8 | 28000 | 39.4 | .094 | .013| 8000 | 3.3 | 6000 | 13.8 | .094 |.0031
5/64 | 12000 | 21.3 | 11000 | 13.0 | .12 |.016 | 29000 | 85.6 | 22000 | 43.3 | .12 | .023| 6400 | 3.4 | 4800 | 13.0| .12 |.0078
3/32 (10000 | 21.3 | 9400 | 13.4| .14 |.019 | 24000 | 85.0 | 19000 | 43.3 | .14 | .028| 5300 | 3.4 | 4000 | 13.8 | .14 |.0094
7/64 | 8600 |21.3| 8000 | 13.0 | .16 |.022 |21000 | 89.3 | 16000 | 43.3 | .16 | .033| 4600 | 3.5 | 3400 |13.8| .16 |.011
1/8 7500 | 23.0 | 7000 | 14.2| .19 |.025 | 18000 | 91.4|14000 |47.2|.19 |.038| 4000 | 3.5 | 3000 | 13.8|.19 |.013
5/32 | 6000 | 23.4| 5600 | 14.6 | .23 |.031 | 14000 | 90.9 | 11000 | 47.2 | .23 | .047| 3200 | 3.5 | 2400 |13.8 | .23 |.016
3/16 | 5000 | 23.6 | 4700 | 14.6 | .28 |.038 [12000 | 89.3 | 9400 | 47.2 | .28 | .056| 2700 | 3.6 | 2000 | 13.8 | .28 |.019
1/4 3800 | 24.7 | 3500 | 15.0 | .38 |.050 | 9000 | 89.3| 7000 |47.2|.38 |.075| 2000 | 3.7 | 1500 | 18.9 | .38 |.025
5/16 | 3000 | 24.8| 2800 | 15.4| .47 |.063 | 7200 |89.3| 5600 | 47.2 | .47 | .094| 1600 | 3.7 | 1200 |18.9 | .47 |.031
11/32 | 2700 | 23.3 | 2600 | 15.0 | .52 |.069 | 6600 | 85.7 | 5100 |43.3 | .52 |.10 1500 | 3.9 | 1100 |19.3 | .52 |.034
3/8 2500 | 23.0 | 2300 |14.2| .56 |.075 | 6000 |81.5| 4700 |43.3| .56 |.11 1300 | 3.9 | 1000 |20.1|.56 |.038
1/2 1900 | 20.6 | 1800 | 13.0 | .75 |[.10 4500 | 66.4 | 3500 | 34.3 | .75 | .15 1000 | 3.7 750 | 17.3 | .75 |.050

ae

of cut a
Precipitation hardening martensitic stainless steel, | Copper, Copper alloy Heat resistant alloy
Work Co-Cr-Mo alloy
Material| \sTw s 17400, ASTM S 17700, Inconel718 etc.
17-4PH, 15-5PH etc. 0
|
High speed General PUrPOSe| pepth of | Width of High s.peed General Purpose Depth of | Width of High slpeed General Purpose Depth of | Width of §
DC cutting cutting out out cutting cutting cut out cutting cutting out cut >
(inch) | Revolution|Table feed| Revolution|Table feed| 2P | @€ [Revolution [Table feed| Revolution Tablefeed] 2P | @€ |Revolution|Table feed| Revolution [Table feed| 2P | @€ z
(mint) | 4PM) | (min1) | @Pm) | (nh) | Gneh) | min-1y | apmy | (min-ty | gpm) | Gneh) | Gneh) | min-1y | apm) | (min-ty | Py | (inch) | (inch) -
3
]
(%]

Depth

of cut ap

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
Note 2) Effective cutting of stainless steel, and titanium alloy can be achieved with the use of water-soluble cutting fluid.
Note 3) Higher feeds and speeds can be used for smaller depth of cut.
Note 4) Vibration can still occur if the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be reduced proportionately. 1131



SMART MIRACLE END MILLS

VQM HZV —Inch sizes

End mill, Medium cutting length, 3 flute for drilling and slotting

g RECOMMENDED CUTTING CONDITIONS
M Slotting
Carbon steel (—30HRC) Alloy steel, Pre-hardened steel Austenitic stainless steel, Titanium alloy
H:J Work
<DE Material| 51 1035, AISI 1050, ASTM 283 AISI H13, AISI 4140, AIS| P21 AISI 304, AISI 306, AISI 316L, Ti-6AI-4V etc.
o
N High s_peed General pUrpPOse | pepth of High speed General pUrpose | pepth of High speed General PUrPOSe | pepth of
DC cutting cutting cut cutting cutting cut cutting cutting cut
j (inch) Revolution | Table feed | Revolution | Table feed | 2P Revolution | Table feed | Revolution | Table feed ‘ap Revolution | Table feed | Revolution | Table feed ‘ap
g miny | gPm) | miny | apmy | GC) 1 minty | apmy | mint) | gpmy | Gneh) [ minty | gpmy | minty | gpmy | (nch)

1/16 | 26000 | 27.6 |20000 | 14.2 .031 | 20000 | 11.8 | 16000 | 6.3 .031 | 18000 | 10.6 |12000 | 4.7 .031

5/64 | 24000 | 36.9 | 16000 | 16.1 .078 [19000 | 18.0 | 13000 | 8.3 .078 [16000 | 18.9 9600 | 7.5 .078

3/32 (20000 | 37.8 | 13000 | 16.1 .094 (16000 | 18.9 |11000 | 8.7 .094 (13000 | 19.2 8000 | 7.9 .094
7/64 | 17000 | 40.2 | 11000 | 17.3 A1 14000 | 19.8 9200 | 8.7 A1 11000 | 19.5 6900 | 7.9 A1
1/8 | 15000 | 44.3 | 10000 | 19.7 .13 12000 | 22.7 8000 | 9.8 A3 10000 | 20.1 6000 | 7.9 13
5/32 | 12000 | 56.7 8000 | 24.8 .16 9600 | 26.1 6400 | 11.4 .16 8000 | 20.8 4800 | 8.3 .16
3/16 | 10000 | 56.7 6700 | 25.2 .19 8000 | 26.9 5300 | 11.8 19 6700 | 21.4 4000 | 8.3 .19
1/4 7500 | 55.8 5000 | 24.4 .25 6000 | 29.8 4000 | 13.0 .25 5000 | 21.9 3000 | 8.7 .25
5/16 | 6000 | 49.6 4000 | 21.7 31 4800 | 28.3 3200 | 12.6 31 4000 | 23.6 2400 | 9.4 .31
11/32( 5500 | 48.7 3600 | 20.9 .34 4400 | 27.0 2900 | 11.8 .34 3600 | 24.2 2200 | 9.8 .34
3/8 5000 | 46.1 3300 | 20.1 .38 4000 | 25.5 2700 | 114 .38 3300 | 25.3 2000 | 10.2 .38
1/2 3800 | 35.9 2500 | 15.7 .50 3000 | 22.3 2000 | 9.8 .50 2500 | 23.6 1500 | 9.4 .50

DC

ROUGHING BARREL TAPER RADIUS

Depth
al
Of CUt W p
4 DC : Dia.
Precipitation hardening martensitic stainless steel, | Copper, Copper alloy Heat resistant alloy
Work Co-Cr-Mo alloy
Material
AN ASTM S 17400, ASTM S 17700, Inconel718 etc.
17-4PH, 15-5PH etc.
High speed General purpose Depth of High speed General purpose Depth of High speed General purpose Depth of
DC cutting cutting cut cutting cutting cut cutting cutting cut

(inch) | Revolution | Table feed | Revolution | Table feed|  @P  |Revolution| Table feed |Revolution| Table feed| P |Revolution | Table feed | Revolution | Table feed | 2P
miny | pm) | minty | gpmy | €M) iy | apmy | mint) | gpmy | GRS miny | gpM) | (mint) | gpmy | (nch)
1/16 | 11000 6.5 | 10000 | 3.9 .019 | 30000 | 31.9 | 24000 | 16.9 .031 6000 3.5 5000 2.0 .013
5/64 | 9600 9.1 8000 | 5.1 .039 | 29000 | 44.5 |19000 | 19.3 .078 | 4800 4.0 4000 2.2 .023
3/32 8000 9.5 6700 | 5.1 .047 | 24000 | 45.4 | 16000 | 20.1 .094 4000 4.3 3300 2.3 .028
7164 6900 9.8 5700 | 55 .055 | 21000 | 49.6 | 14000 | 21.7 A1 3400 4.4 2900 2.5 .033
1/8 6000 | 11.3 5000 | 6.3 .063 118000 | 53.1 |12000 | 23.2 .13 3000 4.6 2500 2.5 .038
5/32 4800 | 13.0 4000 | 7.1 .078 | 14000 | 66.1 9600 | 29.9 .16 2400 5.0 2000 2.8 .047
3/16 4000 | 13.7 3300 | 7.5 .094 | 12000 | 68.0 8000 | 29.9 .19 2000 5.1 1700 2.9 .056
1/4 3000 | 14.9 2500 | 8.3 .13 9000 | 67.0 6000 | 29.5 .25 1500 5.3 1300 3.0 .075
5/16 2400 | 14.2 2000 | 7.9 .16 7200 | 59.5 4800 | 26.4 31 1200 5.7 1000 3.1 .094

11/32| 2200 | 13.5 1800 | 7.5 A7 6600 | 58.5 4400 | 25.6 .34 1100 5.9 910 3.2 .10
3/8 2000 | 12.8 1700 | 7.1 .19 6000 | 55.3 4000 | 244 .38 1000 6.1 840 3.4 A1
1/2 1500 | 11.2 1300 | 6.3 .25 4500 | 42.5 3000 | 18.9 .50 750 5.7 630 3.1 .15

DC

Depth a
of cut P
4 DC : Dia.

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy, and heat-resistant alloy can be achieved with the use of water-soluble cutting fluid.

Note 3) Higher feeds and speeds can be used for smaller depth of cut.

Note 4) Vibration can still occur if the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be reduced proportionately.
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CARBIDE

M Drilling
Carbon steel (—30HRC) Alloy steel, Pre-hardened steel Austenitic stainless steel, Titanium alloy
Work E
Material) 51 1035, AISI 1050, ASTM 283 AISI H13, AISI 4140, AIS| P21 AISI 304, AISI 306, AISI 316L, Ti-6AI-4V etc. 5(
(@4
High speed General purpose | oje High speed General purpose | ole High speed General purpose Hole N
DC cutting cutting Depth cutting cutting Depth cutting cutting Depth
(inch) | Reyoluton | Teble feed| Step |Revoluion|Tablefeed| Step | 2P [Revoluton|Table feed| Step | Revoltion|Table feed| Step | 2P |Revoluton [Table feed| Step |Revoluton|Table feed| Step | 2P

BALL

(min-1)| (1PM) | inch) |(min-1)| (1PM) | Ginch) | 4€N) |(min-1)| 1PM) | (inch) |(min-1)| (1PM) | (inch) | (NCM) |(min-1)| aPM) | inch) |(min-1)| 1PM) | (inch) | (inch)
1/16 |18000| 12.8 | .013 |18000| 12.6 | .006 | .031 {12000 5.2 |.013(12000| 5.2 |.006 |.031/12000| 3.3 |.004 |12000| 3.3 |.002|.031
5/64 (16000| 18.9 | .020 |16000| 18.9 | .006 | .078 |11000| 7.8 |.016 |11000| 7.8 |.006 |.078| 9600| 3.5 |.004 | 9600| 3.5 |.002 | .039
3/32 (13000| 20.5|.023{13000| 20.5|.010|.094 | 9400/ 8.8 |.019| 9400| 8.8 |.010|.094 | 8000| 3.5 |.006 | 8000| 3.5 |.002|.047
7/64 111000|21.7 | .033 {11000{ 21.7 | .010| .11 | 8000 9.4 |.022| 8000/ 9.4 |.010|.11 | 6900 3.5 |.008 | 6900/ 3.5 |.002 |.055
1/8 |10000| 27.6 | .044 |10000| 27.6 | .012 | .13 | 7000{11.0 |.025| 7000/ 11.0|.012|.13 | 6000| 4.0 |.008 | 6000| 4.0 |.004 |.063
5/32 | 8000/ 31.5|.078| 8000/ 31.5|.012|.16 | 5600/ 13.2|.031| 5600|13.2|.012|.16 | 4800| 3.8 |.016 | 4800| 3.8 |.004 |.078
3/16 | 6700 34.3|.094 | 6700/ 34.3|.016|.19 | 4700/ 15.0 |.038| 4700|15.0|.016 (.19 | 4000/ 3.8 |.020| 4000/ 3.8 |.008|.094
1/4 | 5000|35.4|.13 | 5000|35.4|.024|.25 | 3500|16.5|.050 | 3500/ 16.5|.024 |.25 | 3000/ 3.5 |.024 | 3000 3.5 |.012|.13
5/16 | 4000/ 28.3|.16 | 4000|28.3|.028|.31 | 2800|13.2|.063| 2800/ 13.2|.028 |.31 | 2400| 2.8 |.024 | 2400| 2.8 |.012 .16
11/32| 3600 25.5|.17 | 3600|25.5|.028 | .34 | 2600/ 12.3|.069 | 2600/ 12.3|.028 |.34 | 2200 2.6 |.024 | 2200/ 2.6 |.012|.17
3/8 | 3300/23.4|.19 | 3300|/23.4|.030|.38 | 2300| 11.0|.094 | 2300/ 11.0|.030|.38 | 2000 2.3 |.024 | 2000| 2.3 |.012 .19
1/2 | 2500|17.7|.20 | 2500/17.7|.030|.50 | 1800 8.5 |.13 | 1800| 8.5 |.030|.50 | 1500/ 2.0 |.024 | 1500/ 2.0 |.012| .25

Hole C}L’

depth

ROUGHING BARREL TAPER RADIUS

Precipitation hardening martensitic stainless steel, | Copper, Copper alloy

Work Co-Cr-Mo alloy

Materiall \STM s 17400, ASTM S 17700,

17-4PH, 15-5PH etc.

High speed General purpose | ole High speed General purpose | tyole
DC cutting cutting Depth cutting cutting Depth
(inch) | Reyoluton | Table feed| Step |Revoluion|Tablefeed| Step | 2P [Revoluton|Table feed| Step | Revolution|Table feed| Step | 2P
(min-)| (PM) | (inch) |(min-1)| aPMy | (inch) | ) [min-1)| (PM) | (inch) |(min-1)| aPM) | (inch) | (inch)
1/16 | 7000| 2.0 |.004 | 7000| 2.0 |.002 ]| .031 |22000] 15.6 | .013 [22000| 15.6 | .006 | .031
5/64 | 6400 | 2.4 |.004 | 6400| 2.4 |.002|.039 |19000| 22.4 |.020 [19000|22.4 | .006 | .039
3/32 |5300| 2.4 |.006|5300| 2.4 |.002|.047 [16000] 25.2 | .023 |16000| 25.2 | .010 | .047
7164 | 4600 | 2.4 | .008 | 4600| 2.4 |.002 | .055 |14000| 27.6 | .033 |14000| 27.6 | .010 | .055
1/8 |[4000| 2.8 |.008 | 4000| 2.8 |.004 |.063)12000| 33.1 |.044 |12000| 33.1 | .012 | .063
5/32 [3200| 2.4 |.016|3200| 2.4 |.004 |.078| 9600| 37.8|.078 | 9600| 37.8|.012 |.078
3/16 | 2700| 2.4 |.020| 2700| 2.4 |.008|.094 | 8000 39.4 | .094 | 8000|39.4|.016 | .094
1/4 |1 2000| 2.4 |.024|2000| 2.4 |.012|.13 | 6000|43.3|.130| 6000|43.3|.024 |.13
5/16 | 1600| 2.0 |.024|1600| 2.0 |.012|.16 | 4800|/33.9|.160| 4800|33.9|.028 .16
11/32 (1500 | 1.8 |.024 | 1500| 1.8 |.012|.17 | 4400/ 31.1|.17 | 4400(31.1|.028|.17
3/8 [1300| 1.5 |.024|1300| 1.5 |.012|.19 | 4000/28.3|.19 | 4000(28.3|.030 .19
1/2 | 1000| 1.2 |.024|1000| 1.2 |.012 .25 | 3000(21.3|.20 | 3000|21.3|.030|.25

Hole G

depth

SOLID END MILLS

1
1

P
t

~ -

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, and titanium alloy can be achieved with the use of water-soluble cutting fluid.

Note 3) Higher feeds and speeds can be used for smaller depth of cut.

Note 4) Vibration can still occur if the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be reduced proportionately.
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SMART MIRACLE END MILLS

VOMHZVOH

End mill, Medium cutting length, 3 flute for drilling and slotting with thru-coolant

D@00~

CARBIDE Carbon Steel, Alloy Steel, Cast Iron |Too Stel, reHardened Seel HarderedSieell - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  OPPeTAlloy Tl
©) ©) © ©) @)
- . _____”.‘ Q%
L w | BM - 1 \g Typel
o 1
x APMX .
2
o
n
—
-
<
m
DC=<12 DC=16
2 @) o
= - 0.02 - 0.03
2 DCON=6 |8<DCON<10|12<DCON<16
@ 0 0 0
- 0.008 - 0.009 - 0.011
o @ A single end mill for both plunging and slotting.
H_J @ Excellent peformance in slotting and pocketing with oil supply from the end cutting edge.
<
= (mm)
m
X
o Order Number DC APMX LF DCON No. of § Type
EE: Flutes| &
om
VQMHZVOHDO0600 6 13 60 6 3 (] 1
% VQMHZVOHD0800 8 19 70 8 3 (] 1
5 VQMHZVOHD1000 10 22 80 10 3 [ ] 1
8 VQMHZVOHD1200 12 26 90 12 3 (] 1
o VQMHZVOHD1600 16 30 110 16 3 * 1

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
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=
=
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]
(D]
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RECOMMENDED CUTTING CONDITIONS
H Slotting

When machine rigidity, work material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.
When either machine rigidity, work material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.

High efficiency conditions

Carbon steel, Alloy steel,
Mild steel

Pre-hardened steel,
Carbon steel, Alloy steel,

Austenitic, Ferritic and
Martensitic stainless steel,

Hardened stainless steel,
Cobaly chromium alloy

Copper, Copper alloy

Heat resistant alloy

Work Alloy tool steel Titanium alloy
Material
AISI 1045, AISI 4140, AISI P21, AISI P20, AISI 304, AISI 316, AISI 630, AISI 631 Inconel718
ASTM A36, AISI 1010 | AISI 4340, SKD, SKT Ti-6Al-4V 15-5PH, 17-4PH
DC | Cutingspeed |Revolution| Table feed | Depth of cut | Cuting speed | Revolution | Table feed| Depth of cut [ Cuting speed | Revolution | Table feed| Depth of cut | Cting sped | Revolution | Table feed| Depth of cut | Cutingspeed | Revolution| Table feed!| Depth of cut | Cuting speed | Revolution | Table feed| Depth of cut
(mm) | (mimin) | (min") | (mm/min) | ap (mm) | (m/min) | (min-) | (mm/min) | ap (mm) | (mimin) | (min-") | (mvmin) | ap (mm) | (mimin) | (min-") | (mm/min) | ap (mm) | (mimin) | (min-t) | (mmimin) | ap (mm) | (m/min) | (min-) | (mm/min) | ap (mm)
6 | 150 8000|1400/ 6 | 120 (6400 770| 6 [ 100 |5300 560 | 6 | 60 {32001 380 | 3 | 180|9500/1700| 6 | 30 |1600| 130 | 1.8
8 | 150 |6000{1300| 8 | 1204800 720 | 8 | 100 |4000| 600 | 8 [ 60 [2400|{ 360 | 4 (180 [7200|1500| 8 | 30 |1200| 140 | 2.4
10 | 150 (4800|1200 10 | 120 |3800| 630 | 10 | 100 |3200| 670 | 10 [ 60 |1900 310 | 5 | 180 [5700/1400| 10 | 30 | 950| 160 | 3
12 | 150 [4000| 960| 12 | 120 |3200| 580 | 12 | 100 |2700| 650 | 12 | 60 |1600{ 290 | 6 | 180 |4800|1200| 12 | 30 | 800| 150 | 3.6
16 [ 150 |3000| 810/ 12 | 120 |2400| 500 | 12 | 100 |2000| 480 | 12 | 60 | 1200/ 250 | 8 | 180 |3600| 970| 12 | 30 | 600| 120 | 4.8
DC
Depth
4 DC : Dia.

General-purpose conditions

Carbon steel, Alloy steel,
Mild steel

Pre-hardened steel,
Carbon steel, Alloy steel,

Austenitic, Ferritic and
Martensitic stainless steel,

Hardened stainless steel,
Cobaly chromium alloy

Copper, Copper alloy

Heat resistant alloy

Work Alloy tool steel Titanium alloy
Material
AISI 1045, AISI 4140, AISI P21, AISI P20, AISI 304, AISI 316, AISI 630, AISI 631 Inconel718
ASTM A36, AISI 1010 | AISI 4340, SKD, SKT | Ti-6Al-4V 15-5PH, 17-4PH
DC | Cutng speed| Revolution Table feed| Depthof cut | Cuting soeed {Revolution | Table feed] Depth ofcut | Cting speed | Revolution) Table feed| Depth of cut | Cuting speed | Revolution Table feed| Depth o cut | Cuting speed {Revolution| Table feed | Depth of cut | Cuing speed | Revolution (Table feed| Depth of cut
(mm) | (mmin) | (min") | (mm/min) | ap (mm) | (mmin) | (min-) | (mmimin) | ap (mm) | (mimin) | (min-") | (mmimin) | ap (mm) | (mimin) | (min-") | (mmimin) | ap (mm) | (mimin) | (min") | (mmimin) | ap (mm) | (m/min) | (min-) | (mm/min)| ap (mm)
6 | 100 5300( 630| 6 | 80 [4200(330| 6 [ 60 3200|220 | 6 | 50 [2700| 210 | 3 | 120|6400/ 760/ 6 | 25 |1300f 72| 1.8
8 | 100 4000/ 550| 8 | 80 |3200| 320 | 8 | 60 |2400{ 240 | 8 | 50 |2000/ 200 | 4 |[120 (4800 670| 8 [ 25 | 990| 78| 2.4
10 (100 |3200| 510/ 10 | 80 [2500| 270 | 10 | 60 |1900| 260 | 10 | 50 |1600| 170 | 5 | 120 |3800| 600 10 [ 25 | 800| 89| 3
12 (100 |2700| 430/ 12 | 80 [2100| 250 | 12 | 60 |1600| 250 | 12 | 50 |1300| 150 | 6 | 120 |3200| 510| 12 | 25 | 660| 84| 3.6
16 | 100 [2000/ 360 12 | 80 |1600| 220 | 12 | 60 |[1200| 190 | 12 | 50 | 990| 140 | 8 | 120 |2400| 430| 12 | 25 | 500/ 63| 4.8
DC
Depth
4 DC : Dia.

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy etc. can be achieved with the use of emulsion.
Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

Note 4) When the depth of cut is smaller than shown the feed rate can be increased.

CARBIDE

SQUARE

BALL

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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SMART MIRACLE END MILLS

VOMHZVOH

End mill, Medium cutting length, 3 flute for drilling and slotting with thru-coolant

CARBIDE
RECOMMENDED CUTTING CONDITIONS

M Plunging

The rigidity of the machine or work material and chip discharge are sufficient at high efficiency conditions.

H:J The rigidity of the machine or work material or chip discharge is insufficient at general-purpose conditions.
2y High efficiency conditions
o
n Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Martensitic Hardened stainless steel,
Mild steel Carbon steel, Alloy steel, stainless steel, Titanium alloy Cobaly chromium alloy

. Work Alloy tool steel
| Material
< AISI 1045, AISI 4140, AISI P21, AISI P20, AISI 304, AISI 316, Ti-6Al-4V AISI 630, AISI 631
m ASTM A36, AISI 1010 AISI 4340, SKD, SKT 15-5PH, 17-4PH

Dia.  |Cuting speed| Revolution| Feed rate |Hole Depth| Step  [Cuting speed| Revolution| Feed rate | Hole Depth| Step |Cuting speed| Revolution| Feed rate | Hole Depth| Stepp | Cutting speed| Revolution | Feed rate |Hole Depth| Step
%) DC (mm) | (m/min) | (min-1) | (mm/min)| ap (mm) | (mm) | (m/min) | (min-")|(mm/min) | ap (mm) | (mm) [ (m/min) | (min-) |(mm/min) | ap (mm) | (mm) | (M/min) | (min-")|(mm/min)| ap (mm) | (mm)
2 6 100 | 5300| 950 9 3 70 | 3700| 440 9 | 1.2 60 | 3200| 100 6 | 0.6 40 |2100| 60 6 | 0.6
9( 8 | 100 | 4000| 720 | 12 4 70 |2800| 340 | 12 | 1.6 | 60 |2400| 70 8 | 0.6 | 40 | 1600/ 50 8 | 0.6
04 10 100 | 3200| 580 | 15 5 70 |2200| 260 | 15 | 2.5 60 |1900| 60| 10 | 0.6 40 1300/ 40 | 10 | 0.6

12 100 | 2700| 490 | 18 5 70 |1900| 230 | 18 | 3 60 |1600| 50| 12 | 0.6 40 | 1100/ 30 | 12 | 0.6
% 16 100 | 2000| 360 | 24 5 70 |1400| 170 | 24 | 4 60 |1200| 40| 16 | 0.6 40 800/ 20 | 16 | 0.6
o
|<_( Depth Q

of cut . V| ap
_ IO
] -
nd
o ' |
< Copper, Copper alloy
om

Work
2 Material
Sl
O
8 Dia. [Cutingspeed | Revolution | Feed rate |Hole Depth| Step
o DC (mm)| (m/min) | (min-1) | (mm/min)| ap (mm) | (mm)

6 120 | 6400| 1200 9 3
8 | 120 | 4800| 860| 12 4

10 120 | 3800| 680| 15 5
9 12 120 | 3200| 580| 18 5
§ 16 | 120 | 2400 430 24 | 5
[a)
E Depth Q
a of cut . , |ap
3 RO
e -
(D]

Note 1) SMART MIRACLE Coating is not energized because of its nature. Therefore, an external contact (voltaic type) tool setter cannot be
used. An internal contact (non-voltaic) type or laser type tool setter is recommended to measure the length of the tool.

Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy etc. can be achieved with the use of emulsion.

Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.
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CARBIDE

General-purpose conditions
1 e e e e Y Y F E

SQUARE

Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Martensitic Hardened stainless steel,
Mild steel Carbon steel, Alloy steel, stainless steel, Titanium alloy Cobaly chromium alloy
Work Alloy tool steel 1
Material |
AISI 1045, AISI 4140, AISI P21, AISI P20, AISI 304, AISI 316, Ti-6AI-4V AISI 630, AISI 631 <
ASTM A36, AISI 1010 AISI 4340, SKD, SKT 15-5PH, 17-4PH m
Dia.  |Cuting speed| Revolution| Feed rate | Hole Depth| Step [Cuting speed | Revolution | Feed rate | Hole Depth| Step |Cuting speed | Revolution | Feed rate |Hole Depth| Stepp |Cutting speed| Revolution | Feed rate |Hole Depth| Step
DC (mm) | (m/min) | (min-1) | (mm/min)| ap (mm) | (mm) [(m/min) | (min-") |(mm/min)| ap (mm) | (mm) | (m/min) [ (min-") | (mm/min) | ap (mm) | (mm) [ (m/min) | (min-1) | (mm/min) | ap (mm) | (mm) %)
6 100 | 5300| 950 9 /0.6 70 |3700| 440 9 |0.6 60 |3200| 100 6 | 0.3 40 | 2100, 60 6 | 0.3 2
8 | 100 | 4000/ 720 | 12 (0.7 70 |2800| 340| 12 |0.7 60 | 2400, 70 8 | 0.3 [ 40 |1600| 50 8 | 0.3 9(
10 100 | 3200| 580 | 15 (0.75| 70 |2200| 260| 15 |0.75] 60 |1900/ 60| 10 | 0.3 40 1300, 40 | 10 | 0.3 04
12 100 | 2700| 490 | 18 [0.75| 70 |1900| 230| 18 |0.75| 60 |1600f 50| 12 | 0.3 40 | 1100, 30 | 12 | 0.3
16 100 | 2000 360 | 24 (0.75| 70 |1400| 170, 24 |0.75| 60 |1200f 40| 16 | 0.3 40 800/ 20 | 16 | 0.3 %
o
Depth Q |<_(
of cut . ,|ap
o 1
— LU
@
' ] o
Copper, Copper alloy <
0]
Work
Material %
T
O
Dia. [Cutingspeed | Revolution | Feed rate |Hole Depth| Step 8
DC (mm) [ (m/min) | (min-*) | (mm/min)| ap (mm) | (mm) o
6 120 | 6400| 1200 9 |0.6
8 | 120 | 4800/ 860| 12 |0.7
10 120 | 3800/ 680| 15 |0.75
12 120 | 3200/ 580| 18 |0.75 ﬂ
16 | 120 | 2400/ 430| 24 |0.75 §
o
Depth Q E
of cut . ' |ap a
1277 5
- ]
(%]

Note 1) SMART MIRACLE Coating is not energized because of its nature. Therefore, an external contact (voltaic type) tool setter cannot be
used. An internal contact (non-voltaic) type or laser type tool setter is recommended to measure the length of the tool.

Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy etc. can be achieved with the use of emulsion.

Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.
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SMART MIRACLE END MILLS

VQ M HZVO H —Inch sizes

End mill, Medium cutting length, 3 flute for drilling and slotting with thru-coolant

D@00~

(WRLIVl  Carbon Steel Alloy Steel, Castlron {Tool Stel, Pretarened See, HadenedSee| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, q
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  COPPerAlloy | Aluminum Alloy
©) ©) O O O
- . - ____»‘ t =
- Q _ _ Q
m  R&SE : [ ESSSS g e
0 APMX '
< LF
)
o
n
—l
-
<
m

DC<.5000" | DC=.5000"
0 0
- .0008" - .0012"
250"$DCONS.375' DCON=.500"
0 0
- .00035" - .00043"
@ A single end mill for both plunging and slotting.
@ Excellent peformance in slotting and pocketing with oil supply from the end cutting edge.

(inch)
Order Number 6 § Type
DC APMX LF DCON Flutes| & yp
VQMHZVOHD1/4 .2500 .6252 2.5 .2500 3 [ ] 1
VQMHZVOHD5/16 3125 .7500 2.75 3125 3 (] 1
VQMHZVOHD3/8 .3750 .8752 3.0 .3750 3 [ ] 1
VQMHZVOHD1/2 .5000 1.1252 3.5 .5000 3 (] 1

ROUGHING BARREL TAPER RADIUS

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
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RECOMMENDED CUTTING CONDITIONS CARBIDE

H Slotting
Carbon steel (—30HRC) Alloy steel, Pre-hardened steel Austenitic stainless steel, Titanium alloy w
Work o
Material ) <
AISI 1035, AISI 1050, ASTM 283 AISI H13, AISI 4140, AISI P21 AISI 304, AISI 306, AISI 316L, Ti-6Al-4V etc. )
o
)]
High speed General purpose Depth of High speed General purpose Depth of High speed General purpose Depth of
DC cutting cutting cut cutting cutting cut cutting cutting cut
(inch) | Revolution| Table feed | Revolution | Table feed | ~ @P | Revolution | Table feed | Revolution | Table feed | @P | Revolution| Table feed | Revolution| Table feed| 2P

BALL

minty | gPM) | (min) | apm) | (nC)f minny | ey | minty | oapmy | G fminy | gemy | (minty | gpmy | (inch)
1/4 7500 | 55.8 | 5000 | 24.4 .25 6000 | 29.8 | 5000 | 16.5 .25 5000 | 21.9 | 3000 8.7 .25

5/16 | 6000 | 49.6 4000 | 21.7 31 4800 | 28.3 4000 15.7 31 4000 | 23.6 2400 9.4 31 g
3/8 5000 | 46.1 3300 | 20.1 .38 4000 | 255 3300 13.8 .38 3300 | 25.3 2000 10.2 .38 o
1/2 3800 | 359 | 2500 | 15.7 .50 3000 | 22.3 | 2500 | 12.2 .50 2500 | 23.6 | 1500 9.4 .50 é

DC

Depth
/ DC : Dia o
<
Precipitation hardening martensitic stainless steel, | Copper, Copper alloy Heat resistant alloy 1
Work Co-Cr-Mo alloy o
. @
Material| \sTm s 17400, ASTM S 17700, Inconel718 etc. o
17-4PH, 15-5PH etc. é
High speed General purpose | pepth of High speed General purpose | pepth of High speed General purpose | pepth of D)
DC cutting cutting cut cutting cutting cut cutting cutting cut =
" a5
(inch) Revolution | Table feed | Revolution | Table feed _ap Revolution | Table feed | Revolution | Table feed ‘ap Revolution | Table feed | Revolution | Table feed lap D
miny | gPm) | miny | apmy | GC) ) minty | apmy | minty | gPmy | nCh)fminty | gPmy | (mint) | gpmy | (inch) =
o

1/4 | 3000 | 14.9 | 2500 | 8.3 .25 9000 | 67.0 | 6000 | 29.5 .25 1500 | 5.3 1300 | 3.0 .075
5/16 | 2400 | 14.2 | 2000 | 7.9 .31 7200 | 59.5 | 4800 | 26.4 31 1200 | 5.7 1000 | 3.1 .094
3/8 | 2000 | 12.8 | 1700 | 7.1 .38 6000 | 55.3 | 4000 | 24.4 .38 1000 6.1 840 | 3.4 A1
1/2 1500 | 11.2 | 1300 | 6.3 .50 4500 | 42.5 | 3000 | 18.9 .50 750 | 5.7 630 | 3.1 .15

DC
Depth
/h DC : Dia.

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy, and heat-resistant alloy can be achieved with the use of water-soluble cutting fluid.

Note 3) Higher feeds and speeds can be used for smaller depth of cut.

Note 4) Vibration can still occur if the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be
reduced proportionately.

SOLID END MILLS
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SMART MIRACLE END MILLS

VQM HZVO H —Inch sizes

End mill, Medium cutting length, 3 flute for drilling and slotting with thru-coolant

CARBIDE
RECOMMENDED CUTTING CONDITIONS
B Plunging
w Carbon steel (—30HRC) Alloy steel, Pre-hardened steel Austenitic stainless steel, Titanium alloy
nd Work
< Material )
8 AISI 1035, AISI 1050, ASTM 283 AISI H13, AISI 4140, AISI P21 AISI 304, AISI 306, AISI 316L, Ti-6Al-4V etc.
n
High speed General purpose | pole High speed General purpose | e High speed General purpose | oje
1 DC cutting cutting Depth cutting cutting Depth cutting cutting Depth
<_(| (inch) - (Reyojuton| Table feed | Step | Revoluion| Tablefeed| Step | 2P [Revolution|Table feed | Step |Revolution| Tablefeed | Step | 2P [Revoluton|Teble feed | Step | Revaluton| Table feed| Step | @P
o (min1)| (1PM) | (inchy |(min-1)| aPM) | inch) | A¢N) |(min-1)| 1PM) | (inch) |(min-1)| 1PM) | (inch) | ANCN) [min-1)| aPM) | (inch) |(min-1)| (PM) | inch) | (nch)
1/4 |5000|35.4| .13 |5000|35.4|.024 | .38 |3500|16.5 |.050 |3500| 16.5 |.024 | .38 |3000| 3.5 |.024|3000| 3.5 |.012| .38
5/16 |4000(28.3| .16 |4000|28.3|.028 | .47 (2800|13.2 |.063 |2800|13.2 |.028 | .47 [2400| 2.8 |.024 |2400| 2.8 |.012| .47
3/8 |3300|23.4| .19 |3300|23.4|.030| .56 (2300| 11.0|.094 |2300| 11.0|.030 | .56 [2000| 2.3 |.024 |2000| 2.3 |.012| .56
1/2 |2500|17.7| .20 [2500(17.7|.030| .75 |1800| 8.5|.13 |1800| 8.5|.030| .75 |1500| 2.0 |.024 |1500| 2.0 |.012| .75

Hole Q
depth R e
oo
Precipitation hardening martensitic stainless steel, | Copper, Copper alloy
Work Co-Cr-Mo alloy
Material

ASTM S 17400, ASTM S 17700,
17-4PH, 15-5PH etc.

High speed General purpose | ole High speed General purpose | ole
DC cutting cutting Depth cutting cutting Depth

(inch) | Revolution | Table feed | Step. |Revoluton|Tablefeed| Step | 2P [Revoluon | Tablefeed | Step  |Revoluion| Tablefeed | Step | @P
(min-)| (PM) | (inch) |(min-1)| (1PM) | (inch) | (MM [min-1)| (PM) | (inch) |(min-1)| aPM) | (inchy | inch)
1/4 {2000| 2.3 |.024 {2000| 2.3 |.012 | .38 |6000|42.5| .13 |6000|42.5 |.0024| .38
5/16 [1600| 2.0 |.024 {1600| 2.0 |.012 | .47 |4800|34.0| .16 |4800|34.0|.0028| .47
3/8 [1300| 1.5 |.024|1300| 1.5 |.012| .56 |4000|28.3| .19 |4000|28.3|.003 | .56
1/2 (1000| 1.2 |.024|1000| 1.2 |.012| .75 [3000|21.3| .20 |3000|21.3|.003 | .75

Hole e

depth

ROUGHING BARREL TAPER RADIUS

1
1

' ~
te -

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy, and heat-resistant alloy can be achieved with the use of water-soluble cutting fluid.

Note 3) Vibration can still occur if the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be
reduced proportionately.
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VOMHAV

End mill, Medium cutting length, 4 flute, Irregular helix flutes

00

37°
40°

O &

| ey e | e | st |Hemmmamanchios] Coveeraley | Auminumaioy Rl
©) ©) ©) © O
- BHTA2 15°
Q Typel [
) a %7 yp 9(:
S )
o
n
LD> _ I
APMX 3 Typez
APMX 3Curved Edge LF g Z:I
R — g
DC=12 DC>12 NN\ _ "
- 8.020 - 0,030 —T 8 Types 5
4<DCON=6 |8<DCON=<10|12<DCON<16|20<DCONS25 9(
0 0 0 0 04
- 0.008 - 0.009 - 0.011 - 0.013
@ Smart Miracle vibration control end mill achieving stable machining of difficult-to-cut o
materials and for long overhang applications. H_J
(mm) l<—(
. m
Order Number DC APMX LF DCON Y NS e
utes| ¢ %
NEW VQMHVDO0100 1 2 45 4 4 (] 1 o
NEW VQMHVDO150 15 3 45 4 4 | @] 1 S
VQMHVDO0200 2 4 45 4 4 (] 1 5
VQMHVD0250 2.5 5 45 4 4 | @] 1 3
VOMHVD0300 3 8 45 6 sl el 1 E
VQMHVDO0350 3.5 8 45 6 4 (] 1
VQMHVDO0400 4 11 45 6 4 (] 1
VQMHVDO0500 5 13 50 6 4 (] 1 %
VQMHVDO0600 6 13 50 6 4 (] 2 =
VQMHVDO0700 7 19 60 8 4| @ | 1 =
VQMHVD0800 8 19 60 8 4 | @ | 2 &
VQMHVYD0900 9 22 70 10 4 () 1 %
VQMHVYD0900S08 9 22 75 8 4 (] 3 8
VQMHVD1000 10 22 70 10 4 (] 2
VQMHVD1000S08 10 22 100 8 4 (] 3
VQMHVD1100 11 26 s 12 4 (] 1
VQMHVD1100S10 11 26 100 10 4 | @ | 3
VQMHVD1200 12 26 75 12 4 (] 2
VQMHVD1200S10 12 26 110 10 4 (] 3
VQMHVD1300 13 26 75 12 4 * 3
VQMHVD1300S12 13 26 110 12 4 * 3
VQMHVD1400 14 30 90 16 4 * 1
VQMHVD1400S12 14 32 130 12 4 * 3
VQMHVD1600 16 35 90 16 4 [ x| 2
VQMHVD1800 18 40 100 16 4 * 3
VQMHVD1800S16 18 42 150 16 4 * 3
VQMHVD2000 20 45 110 20 4 * 2
VQMHVD2500 25 55 125 25 4 * 2

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

@ : USA Stock % : Stocked in Japan

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

1141



SMART MIRACLE END MILLS

VOMHV

End mill, Medium cutting length, 4 flute, Irregular helix flutes

CARBIDE
RECOMMENDED CUTTING CONDITIONS

H Shoulder milling

When machine rigidity, work material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.

ld:J When either machine rigidity, work material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.
=¥ High efficiency conditions
o
%) Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel,
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobaly chromium alloy
1 Work Alloy tool steel Titanium alloy
| Material
< AISI 1045, AISI 4140, ASTM A36, AISI P21, AISI P20, AISI 4340, SKD, | AISI 304, AISI 316, Ti-6Al-4V AISI 630, AlSI 631
m AISI 1010 SKT 15-5PH,17-4PH
DC  |Cuting speed| Revolution| Table feed| Depth of cut| Depth of cut |Cuting speed | Revolution| Table feed | Depth of cut | Depth of cut | Cutting speed | Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed| Revolution| Table feed| Depth of cut | Depth of cut
%) (mm) | (mimin) | (min-1) | (mm/min) | ap (mm) | ae (mm) | (m/min) | (min-") | (mm/min) | ap (mm) | ae (mm) | (m/min) | (min-1) | (mm/min) | ap (mm) | ae (mm) [ (m/min) | (minT) | (mm/min) | ap (mm) | ae (mm)
2 1 | 130 |40000| 1800 | 1.5 | 0.3 | 120 (38000| 910 | 15| 0.3 | 80 |25000f 500 | 15| 0.2 [ 75 |24000| 580 | 15| 0.2
9( 2 | 150 |24000| 2400 | 3 0.6 | 120 |19000| 1100 | 3 0.6 | 100 |16000| 830 | 3 06 | 75 |12000| 720 | 3 0.4
o 3 | 150 |16000| 2600 | 45 | 0.9 | 120 |13000| 1200 | 4.5 | 0.9 | 100 (11000 830 | 45| 09 | 75 | 8000| 770 | 45| 0.6
4 | 150 (120002600 | 6 1.2 | 120 | 9500| 1300 | 6 1.2 | 100 | 8000| 900 | 6 12 | 75 | 6000| 790 | 6 0.8
% 5 | 150 | 9500|2600 | 7.5 | 1.5 | 120 | 7600|1300 | 7.5 | 15 | 100 | 6400| 900 | 7.5 | 15| 75 | 4800 810 | 75| 1
% 6 | 150 | 8000|2600 | 9 1.8 | 120 | 6400| 1300 | 9 1.8 | 100 | 5300| 1100 | 9 18 | 75 | 4000| 810 | 9 1.2
[ 8 | 150 | 6000|2500 | 12 24 | 120 | 4800| 1300 | 12 2.4 | 100 | 4000|1200 | 12 24 | 75 | 3000| 840 | 12 1.6
10 | 150 | 4800|2300 | 15 3 120 | 3800 1200 | 15 3 100 | 3200| 1300 | 15 3 75 | 2400| 770 | 15 2
d 12 | 150 | 4000 1900 | 18 3.6 | 120 | 3200| 1200 | 18 3.6 | 100 | 2700| 1200 | 18 36 [ 75 | 2000| 720 | 18 24
8:1 16 | 150 | 3000|1600 |24 48 | 120 | 2400| 960 | 24 4.8 | 100 | 2000| 960 | 24 48 | 75 | 1500| 600 | 24 3.2
< 20 | 150 | 2400 1300 | 30 6 120 | 1900| 760 | 30 6 100 | 1600| 770 | 30 6 75 | 1200| 480 | 30 4
M 25 [ 150 | 1900|1100 (375 | 7.5 | 120 | 1500| 600 | 37.5 | 7.5 | 100 | 1300| 620 | 375 | 7.5 [ 75 950| 380|375 | 5
(©) ae
= Depth
5 of cut ap
>
o
o
General-purpose conditions
Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel,
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobaly chromium alloy
I Work Alloy tool steel Titanium alloy
:I' Material
= AISI 1045, AISI 4140, ASTM A36, AISI P21, AISI P20, AISI 4340, SKD, | AISI 304, AISI 316, Ti-6Al-4V AlSI 630, AlSI 631
§ AlSI 1010 SKT 15-5PH,17-4PH
Z DC  |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed | Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed| Revolution| Table feed| Depth of cut | Depth of cut
g (mm) | (mimin) | (min?) | (mm/min) | ap (mm) | ae(mm) | (m/min) | (min-") | (mm/min) | ap(mm) | ae (mm) | (m/min) | (min-") | (mm/min) | ap (mm) | ae (mm) | (M/min) | (min") | (mm/min) | ap (mm) | ae (mm)
8 1 | 120 |38000| 1000 | 15| 0.3 | 100 [32000| 560 | 15| 0.3 | 80 |25000f 400 | 0.75| 0.1 [ 70 |22000| 390 | 15| 0.2
] 2 | 120 |19000| 1300 | 3 0.6 [ 100 {16000/ 630 | 3 0.6 | 80 |13000| 450 | 15 | 0.2 | 70 (11000| 440 | 3 04
3 | 120 |13000| 1400 | 45| 0.9 | 100 (110004 700 | 45| 09 | 80 | 8500 450 | 2.2 | 0.3 [ 70 | 7400| 470 | 45| 0.6
4 | 120 | 9500| 1400 | 6 1.2 | 100 | 8000| 700 | 6 12 | 80 | 6400 470 | 3 06 [ 70 | 5600/ 490 | 6 0.8
5 | 120 | 7600|1400 | 75| 1.5 | 100 | 6400| 710 | 75| 15| 80 | 5100 470 | 45 | 09 | 70 | 4500 500 | 75| 1
6 | 120 | 6400|1400 | 9 1.8 | 100 | 5300 710| 9 18 | 80 | 4200| 580 | 6 12 | 70 | 3700| 500 | 9 1.2
8 | 120 | 4800| 1300 | 12 2.4 | 100 | 4000| 740 | 12 24 | 80 | 3200f 630 | 75 | 15| 70 | 2800| 520 | 12 1.6
10 | 120 | 3800|1200 | 15 3 100 | 3200, 680 | 15 3 80 | 2500| 660 | 9 18 | 70 | 2200| 460 | 15 2
12 | 120 | 3200|1000 | 18 3.6 [ 100 | 2700| 640 | 18 3.6 [ 80 | 2100, 610 |12 24 | 70 | 1900| 450 | 18 24
16 | 120 | 2400| 860 | 24 4.8 | 100 | 2000| 530 | 24 48 [ 80 | 1600, 510 |15 3 70 | 1400| 370 | 24 3.2
20 | 120 | 1900| 680 | 30 6 100 | 1600, 420 | 30 6 80 | 1300, 41018 36 | 70 | 1100| 290 | 30 4
25 [ 120 | 1500| 390 | 375 | 7.5 | 100 | 1300| 340 | 375 | 7.5 | 80 | 1000| 210 |24 48 | 70 890| 230|375 | 5
ae
Depth
of cut a

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy etc. can be achieved with the use of emulsion.
Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.
1142 Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.



CARBIDE

l Shoulder milling

When machine rigidity, work material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.

When either machine rigidity, work material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions. EI:J
High efficiency conditions 5(
o
Copper, Copper alloy Heat resistant alloy 2)
Work
Material j
Inconel718 <
0}
DC  |Cutting speed | Revolution| Table feed| Depth of cut | Depth of cut | Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut
(mm) | (mmin) | (min") | (mm/min) | ap (mm) | ae (mm) | (m/min) | (min-") | (mm/min) | ap (mm) | ae (mm) %)
1 | 130 [40000| 1800 | 1.5 | 0.3 | 40 |13000| 210 | 15| 0.1 2
2 | 180 |29000| 2900 | 3 0.6 | 40 | 6400| 230 | 3 0.2 9(
3 | 180 |19000| 3000 | 45| 09 | 40 | 4200| 240 | 45| 0.3 14
4 | 180 |14000{ 3000 | 6 12 | 40 | 3200| 240 | 6 0.4
5 | 180 |11000| 3000 | 75| 15 | 40 | 2500| 240 | 75| 05 %
6 | 180 | 9500|3000 | 9 18 | 40 | 2100| 250 | 9 0.6 o
8 | 180 | 7200/ 3000 | 12 24 | 40 | 1600| 260 | 12 0.8 li:
10 | 180 | 5700|2700 | 15 8 40 | 1300| 290 | 15 1
12 | 180 | 4800|2300 | 18 36 | 40 | 1100 280 | 18 12 d
16 | 180 | 3600 1900 | 24 48 | 40 800 | 200 | 24 1.6 8:1
20 | 180 | 2900| 1600 | 30 6 40 640| 160 | 30 2 <
25 | 180 | 2300|1300 | 37.5 | 7.5 | 40 510 130 | 375 | 25 o
~—ae &)
Depth =
of cut ap 5
>
o
o
General-purpose conditions
Copper, Copper alloy Heat resistant alloy
Work
Material
Inconel718

DC  |Cutting speed | Revolution| Table feed| Depth of cut | Depth of cut | Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut
(mm) | (mmin) | (min*) | (mm/min) | ap (mm) | ae (mm) | (m/min) | (min-") | (mm/min) | ap (mm) | ae (mm)
1 | 130 [40000| 1300 | 1.5| 03 | 30 |[900| 92 | 15| 0.1
2 | 140 |22000| 1500 | 3 0.6 | 30 [4800| 110 | 3 0.2
3 | 140 |15000| 1600 | 45| 09 [ 30 |3200| 120 | 45| 0.3
4 | 140 |11000| 1600 | 6 12 [ 30 2400 | 120 | 6 0.4
5 | 140 | 8900|1600 | 75| 15 | 30 |1900| 120 | 75| 05
6 | 140 | 7400|1600 | 9 18 [ 30 |1600| 130 | 9 0.6
8 | 140 | 5600 1600 | 12 24 | 30 |1200 | 130 | 12 0.8
10 | 140 | 4500 1400 | 15 3 30 | 950 | 140 | 15 1
12 | 140 | 3700| 1200 | 18 36 | 30 | 800 | 140 | 18 12
16 | 140 | 2800| 1000 | 24 48 | 30 | 600 | 100 | 24 1.6
20 | 140 | 2200| 780 | 30 6 30 | 480 | 81 |30 2
25 | 140 | 1800| 670 | 375 | 75| 30 | 380 | 64 | 375 | 25

f<—ae

SOLID END MILLS

Depth

of cut ap

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy etc. can be achieved with the use of emulsion.
Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.
Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased. 1143
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SMART MIRACLE END MILLS

VQ

MHV

End mill, Medium cutting length, 4 flute, Irregular helix flutes

RECOMMENDED CUTTING CONDITIONS

H Slotting

When machine rigidity, work material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.
When either machine rigidity, work material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.

High efficiency conditions

Carbon steel, Alloy steel,
Mild steel

Pre-hardened steel,
Carbon steel, Alloy steel,

Austenitic, Ferritic and
Martensitic stainless steel,

Hardened stainless steel,
Cobaly chromium alloy

Copper, Copper alloy

Heat resistant alloy

Work Alloy tool steel Titanium alloy
Material
AISI 1045, AISI 4140, AISI P21, AISI P20, AISI 304, AISI 316, AISI 630, AISI 631 Inconel718
ASTM A36, AISI 1010 | AISI 4340, SKD, SKT | Ti-6Al-4V 15-5PH, 17-4PH
DC | Cuting speed | Revolution)| Table feed| Depth of cut | Cuting peed | Revolution Table feed| Depth of cut | Cuting sneed {Revolution| Table feed! Depth of cut | Cuing speed | Revolution Table feed| Depth of cut | Cuting speed | Revolution | Table feed| Depth ofcut | uting speed | Revolution) Table feed| Depth of cut
(mm) | (mimin) | (min-t) | (mmimin) | ap (mm) | (mimin) | (min-?) | (mmimin) | ap (mm) | (mimin) | (min-t) | mmmin) | ap (mm) | (mimin) | (min-t) | (mmimin) | ap (mm) | (mimin) | (min-1) | (mmimin) | ap (mm) | (mimin) | (min-1) | (mmimin) | ap (mm)
2 | 150 |24000| 1200 | 2 | 120 |19000| 610| 2 | 100 {16000 640| 2 | 60 |9500| 300 | 1 180 |29000| 1500 | 2 | 30 |4800| 130 | 0.6
3 | 150 |16000| 1500 | 3 | 120 |13000| 730| 3 | 100 |11000) 660| 3 | 60 |6400| 360 | 1.5 | 180 {19000(1700| 3 | 30 |3200| 150 | 0.9
4 | 150 (12000/ 1900 | 4 [ 120 | 9500| 910| 4 | 100 | 8000) 700 | 4 | 60 |4800| 460 | 2 180 |140002200| 4 | 30 |2400| 170 | 1.2
5 | 150 | 9500{ 1900 | 5 | 120 | 7600f 910| 5 [ 100 | 6400| 720| 5 | 60 |3800| 460 | 2.5 | 180 |11000{2200| 5 | 30 |1900| 170 | 1.5
6 | 150 | 8000|1900 | 6 | 120 | 64001000 | 6 | 100 | 5300 740| 6 | 60 |3200| 510 | 3 180 | 95002300 6 | 30 |1600| 180 | 1.8
8 | 150 | 6000|1700 | 8 | 120 | 4800 960 | 8 | 100 | 4000, 800| 8 | 60 |2400| 480 | 4 | 180 | 7200{2000| 8 | 30 |1200| 190 | 2.4
10 | 150 | 4800|1500 | 10 | 120 | 3800 840| 10 | 100 | 3200/ 900| 10 | 60 |1900| 420 | 5 180 | 5700|1800 | 10 | 30 | 950 | 210 | 3
12 | 150 | 4000/ 1300 | 12 [ 120 | 3200| 770 | 12 | 100 | 2700, 860 | 12 | 60 |1600| 380 | 6 180 | 4800|1500 | 12 | 30 | 800 | 200 | 3.6
16 | 150 | 3000|1100 | 12 | 120 | 2400 670| 12 | 100 | 2000, 640| 12 | 60 |1200| 340 | 8 180 | 3600|1300 | 12 | 30 | 600 | 150 | 4.8
20 | 150 | 2400 860 | 12 | 120 | 1900/ 530| 12 | 100 | 1600{ 510| 12 [ 60 | 950 | 270 |10 | 180 | 2900|1000 | 12 | 30 | 480| 120 | 6
25 | 150 | 1900 760 12 | 120 | 1500| 420 | 12 | 100 | 1300| 420| 12 | 60 | 760| 210 |12 180 | 2300) 920| 12 | 30 | 380| 100 | 7.5
DC
D
4 DC : Dia.

General-purpose conditions

Carbon steel, Alloy steel,
Mild steel

Pre-hardened steel,
Carbon steel, Alloy steel,

Austenitic, Ferritic and
Martensitic stainless steel,

Hardened stainless steel,
Cobaly chromium alloy

Copper, Copper alloy

Heat resistant alloy

Work Alloy tool steel Titanium alloy
Material
AISI 1045, AISI 4140, AISI P21, AISI P20, AISI 304, AISI 316, AlSI 630, AISI 631 Inconel718
ASTM A36, AISI 1010 | AISI 4340, SKD, SKT | Ti-6Al-4V 15-5PH, 17-4PH
DC  |Cutingspeed| Revolution| Table feed| Depth of cut | Cuingspeed |Revolution| Table feed | Depth of cut | Cuting speed | Revolution | Table feed | Depth ofcut [ uting speed | Revolution | Table feed| Depth ofcut | Cting seed | Revolution | Table feed| Depthof cut | Cuing speed |Revolution| Table feed| Depth of cut
(mm) | (mmi) | (min") | (mm/min)| ap (mm) | (mmin) | (min-) | (mmimin) | ap (mm) | (mimin) | (min-") | (mmimin) | ap (mm) | (mimin) | (minf) | (mm/min) | ap (mm) | (mimin) | (min") | (mmimin) | ap (mm) | (m/min) | (min-) | (mmimin)| ap (mm)
1 | 100 |32000] 500 | 1 | 80 |25000{ 250 | 1 [ 80 {25000 300 | 1 | 50 |16000| 150 | 0.5 | 120 |38000| 590 | 1 | 25 |8000| 67 | 0.3
2 | 100 |16000| 550 | 2 | 80 |13000 270 | 2 | 60 | 9500/ 250 | 2 | 50 | 8000 170 | 1 120 (19000 650 | 2 | 25 |[4000| 74 | 0.6
3 | 100 |11000{ 670 | 3 | 80 | 8500 310 | 3 [ 60 | 6400| 250 | 3 | 50 | 5300 200 | 1.5 | 120 |13000| 790 | 3 | 25 |2700| 86 | 0.9
4 | 100 | 8000| 840 | 4 | 80 | 6400 410 | 4 | 60 | 4800 280 | 4 [ 50 | 4000 250 | 2 120 | 9500/ 1000 | 4 | 25 |2000| 93 | 1.2
5 | 100 | 6400 840 | 5 | 80 | 5100 410 | 5 | 60 | 3800/ 280 | 5 | 50 | 3200 250 | 25 | 120 | 760011000 | 5 | 25 |1600| 95 | 1.5
6 | 100 | 5300| 840 | 6 | 80 | 4200| 440 | 6 | 60 | 3200 300 | 6 | 50 | 2700 290 | 3 120 | 6400|1000 6 | 25 |1300| 9 | 138
8 | 100 | 4000{ 740 | 8 | 80 | 3200 420 | 8 [ 60 | 2400| 320 | 8 | 50 | 2000/ 260 | 4 120 | 4800) 890| 8 | 25 | 990(100 | 24
10 | 100 | 3200/ 680 | 10 [ 80 | 2500 360 | 10 | 60 | 1900/ 350 | 10 | 50 | 1600 230 | 5 120 | 3800 800 | 10 | 25 | 800|120 | 3
12 | 100 | 2700| 570 | 12 | 80 | 2100{ 330 | 12 | 60 | 1600/ 340 | 12 | 50 | 1300| 210 | 6 120 | 3200 680 | 12 | 25 | 660|110 | 3.6
16 | 100 | 2000| 480 | 12 | 80 | 1600{ 300 | 12 | 60 | 1200/ 250 | 12 | 50 | 990| 180 | 8 120 | 2400 570 12 | 25 | 500 | 84 | 48
20 | 100 | 1600( 380 | 12 | 80 | 1300| 240 | 12 | 60 | 950| 200 | 12 | 50 | 800| 150 |10 120 | 1900 450| 12 | 25 | 400| 68 | 6
25 | 100 | 1300 340 | 12 | 80 | 1000/ 180 | 12 | 60 | 760| 160 | 12 [ 50 | 640| 120 |12 120 | 1500 400| 12 | 25 | 320| 50 | 75
DC
LT
4 DC : Dia.

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy etc. can be achieved with the use of emulsion.

Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.

In these cases the feed and speed should be reduced proportionately.
Note 4) When the depth of cut is smaller than shown the feed rate can be increased.



VQM HV -inch sizes

End mill, Medium cutting length, 4 flute, Irregular helix flutes

i

37°
40°

O

Carbon Steel, Alloy Steel, Cast Iron| Too tel, PreHardened See, Harcened Seel  Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Heat Resistant Alloy|  C°PPe"Alloy | Aluminum Alloy
© ©) ©) ©) O
— — BHTA2 15°
) 8l 1 Typel [0
z <
8 )
e o
09}
8l **E* Type2
APMX . z é
8
DC<.5000" | DC=.5000"
0 0 g
- .0008" - .0012" =
2500°$DCONS 3750"| DCON=.5000" 9(
0 0 o
- .00035" - .00043"
@ Smart Miracle vibration control end mill achieving stable machining of difficult-to-cut o
materials and for long overhang applications. H_J
<
(nchy
< m
Order Number DC APMX LF DCON No.ofl '8 |ype
Flutes| ¢ g::
m
VQMHVD1/8 1250 .3130 2.0 .2500 4 (] 1
VQMHVD3/16 .1875 4375 2.0 .2500 4 (] 1 %
VQMHVD1/4 .2500 .6250 2.5 .2500 4 [ ] 2 5
VQMHVD5/16 3125 .7500 2.75 3125 4 (] 2 8
VQMHVD3/8 .3750 .8750 3.0 .3750 4 (] 2 o
VQMHVD1/2 .5000 1.1250 8.5 .5000 4 (] 2

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

SOLID END MILLS

1145

@ : USA Stock



SMART MIRACLE END MILLS

VQM HV —Inch sizes

End mill, Medium cutting length, 4 flute, Irregular helix flutes

CARBIDE
RECOMMENDED CUTTING CONDITIONS

Hl Shoulder milling

Carbon steel (—30HRC) Alloy steel, Pre-hardened steel Austenitic stainless steel, Titanium alloy
L
o

Work
< )
8 Material| 51 1035, AISI 1050, ASTM 283 AISI H13, AIS| 4140, AIS| P21 AISI 304, AISI 306, AISI 316L, Ti-6AI-4V etc.
n

High s_peed General PUrPOSe| pepth of | Width of High speed General PUrPOSE| penth of | Width of High speed General PUrPOSE| Depth of | Width of

j DC cutting cutting out cut cutting cutting cut out cutting cutting out cut
< (inch) | Revolution|Table feed| Revolution|Table feed| P | @€ [Revolution [Table feed| Revolution [Tablefeed]  @P | @€ |Revolution|Table feed| Revolution [Table feed| 2P | @€
m (min) | aPM) | (min-t) | apmy | ) | (neh) [~ imin-ty | apmy | (mint) | gpmy | @neh) | Gneh) [ imin-1y | apmy | (mint) | gpmy | (nch) | (inch)

1/8 | 15000 [102.0| 12000 | 55.1 | .19 |.038 [ 12000 | 49.1 | 10000 | 27.2 | .19 |.038 [ 10000 | 34.6 | 8000 | 18.1 | .19 |.038

% 3/16 | 10000 | 99.2| 8000 |51.2| .28 |.056 | 8000 | 50.4| 6700 | 28.0| .28 |[.056 | 6700 | 35.3 | 5300 | 18.5| .28 |.056

Ia) 1/4 7500 | 99.2| 6000 |51.2| .38 |.075| 6000 | 52.0| 5000 | 28.7 | .38 |.075 | 5000 | 47.2 | 4000 |24.8| .38 |.075

é 5/16 | 6000 | 99.2| 4800 |51.2 | .47 |.094 | 4800 | 52.9| 4000 | 29.1 | .47 |.094 | 4000 | 47.2 | 3200 | 24.8| .47 |.094
3/8 5000 | 90.6| 4000 | 47.2| .56 |.11 4000 | 49.1| 3300 |26.8| .56 |.11 3300 | 49.4 | 2700 |26.8| .56 |.11

x 1/2 3800 | 74.8| 3000 [ 39.0| .75 |.15 3000 [ 43.5| 2500 |24.0| .75 |.15 2500 | 43.3 | 2000 | 22.8| .75 |.15

lé_J ae

< Depth

= of cut ap

—

LLl

x

S(: Precipitation hardening martensitic stainless steel, | Copper, Copper alloy Heat resistant alloy

m work | €0-Cr-Mo alloy

Q Material | \ 51w s 17400, ASTM S 17700, Inconel718 etc.

= 17-4PH, 15-5PH etc.

-

% High speed General PUPOSE | enth of | Width of High s_peed General PUrPOSe | penth of | Width of High speed General PUPOSE | Denth of | Width of

8 DC cutting cutting il a cutting cutting it i cutting cutting i a
(inch) | Revolution [Table feed| Revolution Table feed| 2P @€ |Revolution Table feed| Revolution|Table feed| 2P @€ | Revolution Table feed| Revolution Table feed| &P s

(min1) | (PM) | (mint) | (1Pm) | (neh) 1 nCh) | min-y | apm) | (min-ty | apm) | @€ | NCh) | (mint) | qPwm) | (min1) | (PMm) | (nch) | (inch)
1/8 | 7500 |30.7 | 7000 | 18.9| .19 |.025 | 18000 |122.0| 14000 | 63.0 | .19 |.038 | 4000 | 9.5| 3000 | 4.7 | .19 |.013

9 3/16 | 5000 | 31.5| 4700 | 19.7 | .28 |.038 [ 12000 [119.0| 9400 | 63.0 | .28 |.056 | 2700 | 9.8 | 2000 | 4.7 | .28 |.019
= 1/4 3800 | 32.9| 3500 |20.1| .38 |.050 | 9000 |119.0, 7000 | 63.0| .38 |.075| 2000 |10.1| 1500 | 5.1 | .38 |.025
§ 5/16 | 3000 | 33.1 | 2800 | 20.5| .47 |.063 | 7200 |119.0| 5600 | 63.0 | .47 |.094 | 1600 | 10.1 | 1200 | 5.1 | .47 |.031
E 3/8 2500 | 30.7 | 2300 | 18.5| .56 |.075| 6000 |109.0f 4700 |55.1| .56 |.11 1300 | 10.6 | 1000 | 5.5 | .56 |.038
) 1/2 1900 | 27.5| 1800 | 17.3| .75 |.10 4500 | 88.6| 3500 |47.2| .75 |.15 1000 | 10.1 750 | 5.1 | .75 | .050
6' ae
n Depth ap
of cut

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy can be achieved with the use of water-soluble cutting fluid.

Note 3) Higher feeds and speeds can be used for smaller depth of cut.

Note 4) Vibration can still occur if the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be
reduced proportionately.
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CARBIDE

M Slotting
Carbon steel (—30HRC) Alloy steel, Pre-hardened steel Austenitic stainless steel, Titanium alloy L
Work E(:

M ial
atenialf Aisi 1035, AISI 1050, ASTM 283 AISI H13, AIS| 4140, AISI P21 AISI 304, AISI 306, AIS| 316L, Ti-6AI-4V etc. 8
0p]
High speed General purpose Depth of High speed General purpose Depth of High speed General purpose Depth of

DC cutting cutting cut cutting cutting cut cutting cutting cut j
(inch) [ Revolution | Table feed | Revolution | Table feed | @P | Revolution | Table feed | Revolution | Table feed| 2P | Revolution | Table feed | Revolution | Table feed | 2P <
min-y | aPmy | (mint) | Py | (NS miny | apmy | mint) | apmy | @) minty | gpm) | (minty | Py | (inch) s}

1/8 | 15000 | 59.1 | 10000 | 26.0 .13 | 12000 | 30.2 8000 | 13.4 .13 (10000 | 26.8 6000 | 10.6 13

3/16 | 10000 | 75.6 6700 | 33.5 .19 8000 | 35.9 5300 | 15.7 .19 6700 | 28.5 4000 | 11.4 .19 g

1/4 7500 | 74.4 5000 | 32.7 .25 6000 | 39.7 4000 | 17.3 .25 5000 | 29.1 3000 | 114 .25 Ia)

5/16 | 6000 | 66.1 4000 | 29.1 31 4800 | 37.8 3200 | 16.5 31 4000 | 31.5 2400 | 12.6 31 é
3/8 5000 | 61.4 3300 | 26.8 .38 4000 | 34.0 2700 | 15.0 .38 3300 | 33.8 2000 | 13.4 .38

1/2 3800 | 47.9 2500 | 20.9 .50 3000 | 29.8 2000 | 13.0 .50 2500 | 31.5 1500 | 12.6 .50 x

DC H_J

Depth <

of cut % % I ap =

4 DC : Dia. 3

LU

@

Precipitation hardening martensitic stainless steel, | Copper, Copper alloy Heat resistant alloy %

Work Co-Cr-Mo alloy om

Material| \sTm s 17400, ASTM S 17700, Inconel718 etc. Q

17-4PH, 15-5PH etc. T

High speed General purpose Depth of High speed General purpose Depth of High speed General purpose Depth of %

DC cutting cutting cut cutting cutting cut cutting cutting cut 8
(inch) | Revolution | Table feed | Revolution| Table feed el Revolution | Table feed | Revolution | Table feed &l Revolution | Table feed | Revolution | Table feed el

miny | @PM) | mint) | gpmy | @S [ minty | apmy | mint) | gpmy | @SN minty | apmy | mint) | gpmy | (nch)
1/8 6000 | 15.1 5000 8.3 .063 (18000 | 70.9 |12000| 31.1 13 3000 | 6.14 2500 3.4 .038
3/16 | 4000 | 18.3 3300 9.8 .094 | 12000 | 90.7 8000 | 39.4 .19 2000 | 6.80 1700 3.8 .056
1/4 3000 | 19.8 2500 11.0 13 9000 | 89.3 6000 | 39.4 .25 1500 | 7.09 1300 3.9 .075
5/16 | 2400 | 18.9 2000 | 10.2 .16 7200 | 79.4 4800 | 35.0 31 1200 | 7.56 1000 4.3 .094
3/8 2000 | 17.0 1700 9.4 .19 6000 | 73.7 4000 | 32.3 .38 1000 | 8.19 840 4.7 A1
1/2 1500 | 14.9 1300 8.7 .25 4500 | 56.7 3000 | 24.8 .50 750 | 7.56 630 4.3 .15
DC

Depth a
of cut P
4 DC : Dia.

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy can be achieved with the use of water-soluble cutting fluid.

Note 3) Higher feeds and speeds can be used for smaller depth of cut.

Note 4) Vibration can still occur if the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be
reduced proportionately.

SOLID END MILLS
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SMART MIRACLE END MILLS

VQJIHV

End m|II Semi long cut length, 4 flute, Irregular helix flutes

20

38°
40°

375°
40°
DC>6

O &

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, Pre-Hardened tee, Hardered S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, )
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  SOPPeTAlloy Al
©) ©) ©) © O
— _ __—1BHTA215° ;
) g Typel
—t
e}
e
[a]
] — Type2
APMX LF g
| o}
[a]
DC=<12 DC>12
0 0
- 0.020 - 0.030
DCON=6 |[8<DCON=<10/12<DCON<16/ DCON=20
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
@ Smart Miracle vibration control end mill achieving stable machining of difficult-to-cut
materials and for long overhang applications.
(mm)
= ()
Order Number DC APMX LF DCON No.ofl '8 | &
Flutes| ¢3 =
NEW VQJHVDO0100 1 4 45 4 4 [ ] 1
NEW VQJHVDO0150 1.5 6 45 4 4 [ ] 1
VQJHVD0200 2 8 60 6 4 [ ] 1
VQJHVD0250 2.5 10 60 6 4 (] 1
VQJHVDO0300 3 12 60 6 4 (] 1
VQJHVDO0350 3.5 14 60 6 4 [ ] 1
VQJHVDO0400 4 16 60 6 4 [ ] 1
VQJHVDO0450 4.5 18 60 6 4 [ ] 1
VQJHVDO0500 5 20 60 6 4 [ ] 1
VQJHVDO0600 6 24 60 6 4 (] 2
VQJHVDO700 7 25 80 8 4 (] 1
VQJHVDO0800 8 28 80 8 4 (] 2
VQJHVDO0900 9 32 90 10 4 [ ] 1
VQJHVD1000 10 35 90 10 4 [ ] 2
VQJHVD1200 12 40 100 12 4 [ ] 2
VQJHVD1600 16 55 125 16 4 * 2
VQJHVD2000 20 70 140 20 4 * 2

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

@ : USA Stock % : Stocked in Japan



RECOMMENDED CUTTING CONDITIONS
H Shoulder milling

Carbon steel, Alloy steel,

Pre-hardened steel,

Austenitic, Ferritic and

Hardened stainless steel,

Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobaly chromium alloy
Work Alloy tool steel Titanium alloy
Material
AISI 1045, AISI 4140, ASTM A36, AISI P21, AISI P20, AISI 4340 AISI 304, AlSI 306, Ti-6Al-4V SUS630, SUS631,
AISI 1010 15-5PH, 17-4PH
DC  |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut | Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut
(mm) | (mimin) | (min-") | (mm/min) | ap (mm) | ae(mm) | (m/min) | (min-") | (mmmin) | ap (mm) | ae (mm) | (m/min) | (min-!) | (mm/min) | ap(mm) | ae(mm) | (mmin) | (min-") | (mm/min) | ap (mm) | ae (mm)
1 | 130 |40000| 530 | 25| 0.1 | 100 [32000| 410 | 25| 0.1 80 [25000| 300 | 25| 0.05| 75 (24000 290 | 25| 0.05
2 | 130 |21000{ 700 | 5 0.2 | 100 [16000| 510 | 5 0.2 | 80 |13000| 390 | 5 |01 75 |12000| 360 | 5 0.1
3 | 130 |14000| 960 | 7.5 | 0.3 | 100 [11000| 680 | 7.5 | 0.3 | 80 | 8500| 490 | 75| 015 (| 75 | 8000| 460 | 7.5 | 0.15
4 | 130 |10000| 1000 | 10 0.4 | 100 | 8000| 690 | 10 0.4 80 | 6400| 540 | 10 | 0.2 75 | 6000| 510 | 10 0.2
5 | 130 | 8300|1100 | 125 | 0.5 | 100 | 6400 730 | 125 | 05 | 80 | 5100| 570 | 125 | 0.25 | 75 | 4800| 540 | 125 | 0.25
6 | 130 | 6900 1200 | 15 0.6 | 100 | 5300| 810 | 15 0.6 | 80 | 4200| 630 | 15 | 0.3 75 | 4000| 600 | 15 0.3
8 | 130 | 5200 1200 | 20 0.8 | 100 | 4000| 840 | 20 08 [ 80 | 3200| 640 | 20 | 0.4 75 | 3000 600 | 20 0.4
10 | 130 | 4100| 1100 | 25 1 100 | 3200| 810 | 25 1 80 | 2500| 590 | 25 | 05 75 | 2400 570 | 25 0.5
12 | 130 | 3400|1100 | 30 1.2 | 100 | 2700| 780 | 30 12 80 | 2100| 550 | 30 | 0.6 75 | 2000 520 | 30 0.6
16 | 130 | 2600 920 | 40 1.6 [ 100 | 2000| 640 | 40 16 | 80 | 1600| 450 | 40 | 0.8 75 | 1500| 420 | 40 0.8
20 | 130 | 2100 820 | 50 2 100 | 1600| 570 | 50 2 80 | 1300 420 | 50 |1 75 | 1200| 390 | 50 1
ae
Depth
ofgut ap
Copper, Copper alloy Heat resistant alloy
Work
Material
Inconel718
DC  |Cuting speed| Revolution| Table feed| Depth of cut | Depth of cut [ Cuting speed | Revolution | Table feed | Depth of cut | Depth of cut
(mm) | (mimin) | (min?) | (mm/min) | ap (mm) | ae(mm) | (m/min) | (min-") | (mm/min) | ap(mm) | ae (mm)
1 | 130 400001 530 | 25| 0.1 | 40 |13000| 73 | 25 | 0.02
2 | 160 |25000| 830 | 5 02 | 40 | 6400/ 90 | 5 0.04
3 | 160 |17000| 1200 | 7.5 | 0.3 | 40 | 4200| 130 | 7.5 | 0.06
4 | 160 (13000 1300 | 10 0.4 [ 40 | 3200 190 | 10 0.08
5 | 160 |10000| 1300 | 125 | 0.5 | 40 | 2500| 180 | 125 | 0.1
6 | 160 | 8500 1500 | 15 0.6 | 40 | 2100/ 180 | 15 0.12
8 | 160 | 6400 1500 | 20 0.8 [ 40 | 1600| 170 | 20 0.16
10 | 160 | 5100 1300 | 25 1 40 | 1300| 170 | 25 0.2
12 | 160 | 4200| 1300 | 30 12 | 40 | 1100| 140 | 30 0.24
16 | 160 | 3200| 1100 | 40 16 | 40 800| 110 | 40 | 0.32
20 | 160 | 2500| 970 | 50 2 40 640/ 80 | 50 04
<—ae
Depth
of out a

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy etc. can be achieved with the use of emulsion.
Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.

In these cases the feed and speed should be reduced proportionately.

Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.

CARBIDE

SQUARE

BALL
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SOLID END MILLS
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SMART MIRACLE END MILLS

VQJ HV —Inch sizes

00O«

End mill, Semi long cut length, 4 flute, Irregular helix flutes bc<is  Deus
(WS Carbon Steel, Alloy Steel, Cast Iron {ToolStee, Peardened Sl Hardened Skeel] - Hardened Steell Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (£45HRC) (<55HRC) (>55HRC) Stainless Steel _[Heat ResistantAlloy|  OPPerAlloy | - Aluminum Alloy
O ©) © ©) O

L 2 Typel
9(: J o . | yp
S g
o
n
g — Type2
j APMX_ || §
< a
m
DC<.5000" | DC=.5000"
% 0 0
= - .0008" - .0012"
9( 2500"€DCONS.3750"| DCON=.5000"
a4 0 0
- .00035" - .00043"
o @ Smart Miracle vibration control end mill achieving stable machining of difficult-to-cut
H_J materials and for long overhang applications.
<
= (inch)
m
=< (4]
12 Order Number DC APMX LF DCON No.ofl '8 | &
x Flutes| ¢3 =
&
VQJHVD1/8 .1250 .5000 2.5 .2500 4 (] 1
2 VQJHVD3/16 .1875 .7500 2.5 .2500 4 ® 1
5 VQJHVD1/4 .2500 1.0000 2.5 .2500 4 (] 2
é VQJHVD5/16 3125 1.0900 3.25 3125 4 ( J 2
VQJHVD3/8 .3750 1.3100 35 .3750 4 (] 2
VQJIHVD1/2 .5000 1.6500 4.0 .5000 4 ( J 2

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
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RECOMMENDED CUTTING CONDITIONS

H Shoulder milling

Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel,
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobaly chromium alloy
Work Alloy tool steel Titanium alloy
Material
AISI 1035, AISI 1050, ASTM 283 AISI H13, AISI 4140, AISI P21 AISI 304, AISI 306, AISI 316L, ASTM S 17400, ASTM S 17700,
Ti-6Al-4V etc. 17-4PH, 15-5PH etc.
DC  |Revolution | Table feed | Depth of cut| Depth of cut | Revolution | Table feed | Depth of cut | Depth of cut | Revolution | Table feed | Depth of cut | Depth of cut | Revolution | Table feed | Depth of cut| Depth of cut
(inch) | (min-1) (IPM) | ap (inch) | ae (inch) | (min-") (IPM) | ap (inch) | ae (inch) | (min-T) (IPM) | ap (inch) | ae (inch) | (min-T) (IPM) | ap (inch) | ae (inch)
1/8 13000 | 39 .313 | .013 (10000| 26.8 .313| .013 | 8000 | 2.1 .313| .006 | 7500 | 18.9 .313 | .006
3/16 | 8700| 39.4 469 | .019 | 6700 | 27.6 469 | .019 | 5300 | 21.7 469 | .009 [ 5000 | 20.5 469 | .009
1/4 | 6500]| 47.2 .625| .025 | 5000 32.3 .625 | .025 | 4000 | 25.2 .625| .013 | 3800 | 24 .625| .013
5/16 | 5200 | 47.2 .781| .031 | 4000| 33.5 | .781| .031 | 3200 | 25.2 .781| .016 | 3000 | 23.6 | .781| .016
3/8 | 4300| 43.3 .938| .038 | 3300| 31.9 .938| .038 | 2700 | 23.2 .938 | .019 | 2500 | 22.4 .938 | .019
1/2 | 3300| 43.3 |1.25 | .05 2500| 29.1 |1.25 | .05 2000 29 [1.25 | .025 | 1900 | 20.1 |1.25 | .025
ae
Depth
of cut a
Copper, Copper alloy Heat resistant alloy
Work
Material
Inconel718 etc.
DC  |Revolution | Table feed | Depth of cut | Depth of cut | Revolution | Table feed | Depth of cut | Depth of cut
(inch) | (min-1) (IPM) | ap (inch) | ae (inch) | (min-") (IPM) | ap (inch) | ae (inch)
1/8 [16000| 48 .013 | .013 | 4000 | 5.1 .313 | .003
3/16 (11000| 51.9 | .019 | .019 | 2700 7.1 469 | .004
1/4 | 8000| 57.9 | .025 | .025 | 2000 | 6.7 .625 | .005
5/16 | 6400| 59.4 | .031 | .031 | 1600 | 6.7 .781 | .006
3/8 | 5300| 51.7 | .038 | .038 | 1300 | 6.7 .938 | .008
1/2 | 4000| 50.4 | .05 .05 1000 51 |1.25 | .01
=—ae
Depth
of cut ap

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy etc. can be achieved with the use of emulsion.

Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.
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SMART MIRACLE END MILLS

VOXL

200

End mill, Short cut length, 3—4 flute, Long neck bosoa  DC0.4
CARBIDE Carbon Steel, Alloy Steel, Cast Iron [ToolSeel, Pre-Hardened Stee, Hardened Sl | - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (£55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  °PPer Alloy Gl Ay
©) ©) ©) © O
_ i - z ___—{BHTA2 20° )
L @—_/:ﬁ.__ | I - - Typel
9(1 IAPMX| =
o
) Ly LF 8
(@4
n
—
—
<
m
<
: O
g - 0.010
< DCON=4
o 0
- 0.005
o @ The use of SMART MIRACLE Coating improves chip discharge dramatically.
lé_-l @ Multi-cutters at a small diameter of ¢ 1 is realized.
mm
l<£ (mm)
No.of| &
= Order Number DC APMX LU DN LF DCON . S | Type
L Flutes| ¢
&
g VQXLDO0020N006 0.2 0.3 0.6 0.18 40 4 3 [ ] 1
VQXLDO0O30N009 0.3 0.5 0.9 0.28 40 4 3 (] 1
2 VQXLDO0O30NO015 0.3 0.5 1.5 0.28 40 4 3 (] 1
5 VQXLDO0O040NO10 0.4 0.6 1 0.37 40 4 4 [ ] 1
8 VQXLDO0040NO018 0.4 0.6 1.8 0.37 40 4 4 [ ] 1
o VQXLDOO50N015 0.5 0.7 1.5 0.46 40 4 4 [ ] 1
VQXLDO0O50N025 0.5 0.7 2.5 0.46 40 4 4 [ ] 1
VQXLDOO50N030 0.5 0.7 3 0.46 40 4 4 (] 1
% VQXLDO0O60N030 0.6 0.9 3 0.57 40 4 4 [ ] 1
§ VQXLDO0O070N035 0.7 1 85 0.67 40 4 4 (] 1
a VQXLDO0O80ONO024 0.8 1.2 2.4 0.77 40 4 4 [ ] 1
E VQXLDOO8S8ONO30 0.8 1.2 3 0.77 40 4 4 [ ] 1
% VQXLDO0O80ONO040 0.8 1.2 4 0.77 40 4 4 [ ] 1
8 VQXLDO0100NO50 1 1.5 5 0.96 40 4 4 (] 1

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

TORX Chart
ISO 10664
Order Number
TORX Type
VQXLDO0O020N006 T4
VQXLDO0O30N009 T6
VQXLDO0O30NO015
VQXLDO0040NO10 T8
VQXLDO0040NO18
VQXLDOO50N015
VQXLDO0O50N025 T15
VQXLDO0O50N030
VQXLDO080ON024 125
VQXLDO0O80ONO040
VQXLDO0100NO50 T40

|152 @ :USA Stock



RECOMMENDED CUTTING CONDITIONS
H Shoulder milling

Work Material

Carbon steel, Alloy steel, Mild steel, Alloy tool steel,
Austenitic stainless steel, Titanium alloy
Cobaly chromium alloy, Copper, Copper alloy

AISI 1045, AISI 4140, AISI 4340, AISI 304, AISI 316, AISI 304LN, AISI
316LN, Ti-6Al-4V

Heat resistant alloy, Pre-hardened steel, Hardened steel

Inconel718, AISI P21, AISI P20, AISI H13, AISI L6, AISI 431, AISI 420

DC LU Cutting speed | Revolution | Table feed | Depth of cut | Depth of cut | Cutting speed | Revolution | Table feed | Depth of cut | Depth of cut
(mm) | (mm) (m/min) (min-1) (mm/min) ap (mm) ae (mm) (m/min) (min-1) (mm/min) ap (mm) ae (mm)
0.2 | 0.6 25 40000 360 0.03 0.01 20 32000 290 0.03 0.01
0.3 | 0.9 40 40000 480 0.045 0.015 20 21000 250 0.045 0.015
0.3 | 15 40 40000 360 0.045 0.015 20 21000 190 0.045 0.015
04 | 1 50 40000 800 0.06 0.02 20 16000 320 0.06 0.02
04 | 1.8 50 40000 560 0.06 0.02 20 16000 220 0.06 0.025
05 | 15 60 38000 910 0.075 0.025 20 13000 310 0.075 0.025
0.5 | 25 60 38000 610 0.075 0.025 20 13000 210 0.075 0.025
05 | 3 60 38000 550 0.075 0.025 20 13000 180 0.075 0.025
0.6 | 3 60 32000 640 0.09 0.03 20 10500 210 0.09 0.03
0.7 | 3.5 60 27000 650 0.11 0.035 20 9100 200 0.11 0.035
08 | 24 60 24000 960 0.12 0.04 20 8000 260 0.12 0.04
0.8 | 3 60 24000 860 0.12 0.04 20 8000 230 0.12 0.04
0.8 | 4 60 24000 670 0.12 0.04 20 8000 190 0.12 0.04
1 5 60 20000 800 0.15 0.05 20 6500 210 0.15 0.05

~—ae

Depth of cut ap

H Bottom face milling

Work Material

Carbon steel, Alloy steel, Mild steel, Alloy tool steel,
Austenitic stainless steel, Titanium alloy
Cobaly chromium alloy, Copper, Copper alloy

AISI 1045, AISI 4140, AISI 4340, AISI 304, AISI 316, AISI 304LN, AlISI
316LN, Ti-6Al-4V

Heat resistant alloy, Pre-hardened steel, Hardened steel

Inconel718, AISI P21, AISI P20, AISI H13, AISI L6, AISI 431, AISI 420

DC LU Cutting speed | Revolution | Table feed | Depth of cut | Depth of cut | Cutting speed | Revolution | Table feed | Depth of cut | Depth of cut
(mm) | (mm) (m/min) (min-T) (mm/min) ap (mm) ae (mm) (m/min) (min-T) (mm/min) ap (mm) ae (mm)
0.2 | 0.6 25 40000 360 0.015 <0.2 20 32000 290 0.015 <0.1
0.3 | 0.9 40 40000 480 0.025 <0.3 20 21000 250 0.025 <0.15
03 | 15 40 40000 360 0.02 <0.3 20 21000 190 0.02 <0.15
04 | 1 50 40000 800 0.03 <0.4 20 16000 320 0.03 <0.2
04 | 1.8 50 40000 560 0.02 <0.4 20 16000 220 0.02 <0.2
05 | 1.5 60 38000 910 0.04 <0.5 20 13000 310 0.04 <0.25
05 | 25 60 38000 610 0.03 <0.5 20 13000 210 0.03 <0.25
05 | 3 60 38000 550 0.03 <0.5 20 13000 180 0.03 <0.25
0.6 | 3 60 32000 640 0.035 <0.6 20 10500 210 0.035 <0.3
0.7 | 3.5 60 27000 640 0.035 <0.7 20 9100 190 0.035 <0.35
0.8 | 24 60 24000 960 0.06 <0.8 20 8000 260 0.06 <0.4
0.8 | 3 60 24000 840 0.05 <0.8 20 8000 230 0.05 <0.4
08 | 4 60 24000 670 0.04 <0.8 20 8000 190 0.04 <0.4
1 5 60 20000 800 0.05 <1 20 6500 210 0.05 <0.5

Depth of cut

ae

%%@

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy etc. can be achieved with the use of emulsion.

Note 3) When the depth of cut is smaller than shown the revolution and feed rate can be increased.
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SMART MIRACLE END MILLS

VOXL

End mill, Short cut length, 3—4 flute, Long neck

CARBIDE
RECOMMENDED CUTTING CONDITIONS
Ml Slotting
Carbon steel, Alloy steel, Mild steel, Alloy tool steel, Heat resistant alloy, Pre-hardened steel, Hardened steel

g Austenitic staipless steel, Titanium alloy
< Work Material Cobaly chromium alloy, Copper, Copper alloy
8; AISI 1045, AISI 4140, AISI 4340, AISI 304, AISI 306, AISI 304LN, AISI | Inconel718, AISI P21, AISI P20, AISI H13, AISI L6, AISI 431, AISI 420
7)) 316LN, Ti-6Al-4V

DC LU Cutting speed Revolution Table feed Depth of cut Cutting speed Revolution Table feed Depth of cut
| (mm) | (mm) (m/min) (min-1) (mm/min) ap (mm) (m/min) (min-1) (mm/min) ap (mm)
<_(| 0.2 | 0.6 20 30000 270 0.03 15 24000 220 0.03
o 0.3 | 0.9 30 30000 360 0.045 14 15000 180 0.045

0.3 | 15 30 30000 270 0.045 14 15000 140 0.045
% 04 | 1 40 30000 600 0.06 15 12000 240 0.06
o) 0.4 | 1.8 40 30000 420 0.06 15 12000 170 0.06
< 0.5 | 1.5 45 28000 670 0.075 15 9500 230 0.075
@x 05 | 25 45 28000 450 0.075 15 9500 150 0.075
i 05 | 3 45 28000 390 0.075 15 9500 130 0.075
| 0.6 | 3 45 24000 480 0.09 15 7800 160 0.09
% 0.7 | 3.5 45 20000 480 0.11 15 6800 140 0.11
= 0.8 | 24 45 18000 720 0.12 15 6000 190 0.12
= 0.8 | 3 45 18000 650 0.12 15 6000 170 0.12
L 0.8 | 4 45 18000 500 0.12 15 6000 140 0.12
8:: 1 5 45 15000 600 0.15 15 4800 150 0.15
g DC
o Depth of cut ap
= 4 DC : Dia.
(O]
8 Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
o

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy etc. can be achieved with the use of emulsion.
Note 3) When the depth of cut is smaller than shown the feed rate can be increased.
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VQSVR

Roughing end mill, Short cut length, 3—4 flute, Irregular helix flutes

43°
) a4°
&y 45°

43°
45°

28

DC<8 DC=8 DC<8 DC=8
Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, Pre-Hardened tee, Hardered S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  SOPPeTAlloy Al
© © © © ©)
___—1BHTA2 15°
DO ) 8;% : : Typet
z
RE  |APMX LE 8
a
8 RN - - Type2
D, =
RE/ APMX LE 8
a
IR - - | Types
/ g
RE LF o]
a
@ DCON=6 |8<DCON<10|12<DCON=<16/ DCON=20
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013

@ Achieving an excellent vibration resistance due to the adoption of irregular helix.
@ Use of an asymmetric chip breaker improves fracture resistance substantially. (Compared to a conventional roughing end mill)

(mm)

No.of| & | &

Order Number DC RE APMX LF DCON Flutes % >
VQSVRD0300 3 0.2 6 60 6 3 ) 1
VQSVRDO0400 4 0.2 8 60 6 8 [ ] 1
VQSVRDO0500 5 0.3 10 60 6 3 [ ] 1
VQSVRD0600 6 0.3 12 70 6 3 ) 2
VQSVRDO0700 7 0.3 17 80 8 3 [ 1
VQSVRD0800 8 0.5 17 80 8 4 | @ 2
VQSVRD0900 9 0.5 22 90 10 4 | @ 1
VQSVRD1000S08 10 0.5 22 90 8 4 [ ] 8
VQSVRD1000 10 0.5 22 90 10 4 [ ] 2
VQSVRD1200S10 12 0.5 27 100 10 4 [ ] 8
VQSVRD1200 12 0.5 27 100 12 4 [ ] 2
VQSVRD1400 14 0.5 27 130 12 4 * 3
VQSVRD1600 16 0.5 33 125 16 4 | % 2
VQSVRD1800 18 0.5 33 150 16 4 | % 3
VQSVRD2000 20 0.5 38 140 20 4 * 2

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

@ : USA Stock % : Stocked in Japan

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
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SMART MIRACLE END MILLS

VQSVR

Roughing end mill, Short cut length, 3—4 flute, Irregular helix flutes

RECOMMENDED CUTTING CONDITIONS
Hl Shoulder milling

When machine rigidity, work material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.
When either machine rigidity, work material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.

High efficiency conditions

Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel, Copper, Copper alloy
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobaly chromium alloy
Work Alloy tool steel Titanium alloy
Material
AISI 1045, AISI 4140, ASTM [ AISI P21, AISI P20, AISI AISI 304, AISI 316, Ti-6Al-4V | AISI 630, AISI 631,
A36, AISI 1010 4340 15-5PH, 17-4PH

DC |Cutingpeed|Revolutionf Table feed Hole Depth|Hole Depth [Cuing sped |Revolution| Table feed |Hole Depth|Hole Depth Cuting speed |Revolution) Table feed | Hole Depth Hole Depth| Cuting speed|Revolution| Table feed |Hole Depth Hole Depth|Cutingseed|Revoluton| Table feed  Hole Depth|Hole Depth
(mm)  [(m/min)| (min-") | (mmimin) | ap (mm) | ae (mm) |(m/min){ (min-1) | (mmimin) | ap (mm) | a (mm) | (m/min) | (min-t) | (mmimin)| ap (mm) | ae (mm) [(m/min)| (min-t) | (mmimin) | ap (mm) | ae (mm) |(m/min)| (min-1) | (mmimin) | ap (mm) | a (mm)
3 | 150 |16000| 960 | 45| 15 | 120 |13000| 640 | 45| 15 | 100 |11000| 450 | 45|15 [ 75 | 8000| 330 | 45| 0.9 | 180 [19000| 1100 | 45| 15
4 [ 150 |12000| 960 | 6 | 2 | 120 | 9500| 640 | 6 | 2 | 100 | 800O| 430 | 6 |2 75 | 6000| 330 | 6 | 12 | 180 |14000| 1200 | 6 | 2
5 | 150 | 9500{ 960 | 75| 25 | 120 | 7600| 640 | 75| 25 | 100 | 6400| 440 | 75|25 | 75 | 4800 330 | 75| 15 | 180 |11000| 1100 | 75| 25
6 | 150 | 8000 960 | 9 | 3 | 120 | 6400| 680 | 9 | 3 [ 200 | 5300| 480 | 9 |3 75 | 4000 360 | 9 | 18 | 180 | 9500|1100 9 | 3
7 | 150 | 6800| 950 | 105 | 35 | 120 | 5500| 700 | 105 | 35 | 100 | 4500 500 | 105 |35 [ 75 | 3400| 380 | 105 | 21 | 180 | 8200| 1100 | 10.5 | 35
8 | 150 | 6000(1100 | 12 | 4 | 120 | 4800| 800 | 12 | 4 [ 100 | 4000| 570 | 12 |4 75 | 3000 | 430 | 12 | 24 | 180 | 7200|1300 | 12 | 4
9O | 150 | 5300{1100 | 135 | 45 | 120 | 4200| 760 | 135 | 45 | 100 | 3500| 570 | 135 | 45 | 75 | 2700 | 430 | 135 | 2.7 | 180 | 6400| 1300 | 135 | 45
10 | 150 | 4800(1100 | 15 | 5 | 120 | 3800| 760 | 15 | 5 | 100 | 3200| 570 | 15 |5 75 | 2400 | 430 | 15 | 3 | 180 | 5700|1200 | 15 | &
12 | 150 | 4000| 960 | 18 120 | 3200 700 | 18 100 | 2700 540 | 18 75 | 2000 | 400 | 18 | 3.6 | 180 | 4800 1200 | 18
14 | 150 | 3400| 880 | 21 120 | 2700 650 | 21 100 | 2300 510 | 21 75 | 1700 | 380 | 20 | 42 | 180 | 4100/ 1100 | 21
16 | 150 | 3000 840 | 24 120 | 2400| 620 | 24 100 | 2000| 500 | 24 75 | 1500 380 | 24 | 48 | 180 | 3600| 1000 | 24
18 | 150 | 2700| 810 | 27 120 | 2100| 590 | 27 100 | 1800| 500 | 27 75 | 1300 360 | 27 | 54 | 180 | 3200| 960 | 27
20 | 150 | 2400{ 760 | 30 |10 [ 120 | 1900| 560 | 30 |10 | 100 | 1600| 500 | 30 |10 75 | 1200 360 | 30 | 6 | 180 | 2900| 920 30 |10

ae

© o —J o
© o 4 o
© o 4 o
© o N o

Depth
of cut ap
General-purpose conditions
Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel, Copper, Copper alloy
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobaly chromium alloy
Work Alloy tool steel Titanium alloy
Material
AISI 1045, AISI 4140, ASTM | AISI P21, AISI P20, AlISI AISI 304, AISI 316, Ti-6Al-4V | AISI 630, AISI 631,
A36, AISI 1010 4340 15-5PH, 17-4PH

DC  |Cutingspeed |Revolution Table feed |Hole Depth|Hole Depth{Cuting speed |Revolution) Table feed |Hole Depth|Hole Depth Cuting speed| Revolution| Table feed | Hole Depth Hole Depthy Cuting speed |Revolution| Table feed | Hole Depth Hole Depth|Cuting speed |Revolution| Table feed |Hole Depth|Hole Depth
(mm)  [(m/min)| (min-") | (mmimin) | ap (mm) | ae (mm) |(m/min){ (min-1) | (mmimin) | ap (mm) | a (mm) | (m/min) | (min-t) | (mmimin)| ap (mm) | ae (mm) [(m/min)| (min-t) | (mmmin) | ap (mm) | ae (mm) |(m/min)| (min-1) | (mmimin) | ap (mm) | a (mm)

3 | 120 |13000| 610 | 45| 15 | 100 |11000| 430 | 45| 15 | 80 | 8500| 280 | 45|15 [ 70 | 7400| 240 | 45| 0.9 [ 140 [15000| 700 | 45| 15

4 | 120 | 9500| 610 | 6 | 2 [ 100 | 8000| 430 | 6 | 2 80 | 6400 280 | 6 |2 70 | 5600 240 | 6 | 12 | 140 |11000| 700 | 6 | 2
5 | 120 | 7600 610 | 75| 25 | 100 | 6400| 430 | 75| 25 | 80 |5100| 280 | 75|25 [ 70 |4500( 250 | 75| 15 | 140 | 8%00| 720 | 75| 25
6 [ 120 | 6400 610 | 9 | 3 [ 100 | 5300| 450 | 9 | 3 80 | 4200 300 | 9 |3 70 | 3700 270 | 9 | 18 | 140 | 7400 720 | 9 | 3
7 | 120 | 5500| 620 | 105 | 35 | 100 | 4500 480 | 105 | 35 | 80 | 3600 | 320 | 10.5| 35 [ 70 | 3200( 290 | 105 | 2.1 | 140 | 6400 720 | 105 | 35
8 | 120 | 4800 720 | 12 | 4 | 100 | 4000| 570 | 12 | 4 80 | 3200 380 | 12 |4 70 | 2800 | 340 | 12 | 24 | 140 | 5600| 840 | 12 | 4

9 | 120 | 4200 670 | 135 | 45 | 100 | 3500| 510 | 135 | 45 | 80 | 2800 | 360 | 135 | 45 [ 70 | 2500( 320 | 135 | 2.7 | 140 | 5000 800 | 135 | 45
10 | 120 | 3800| 670 | 15 | 5 | 100 | 3200| 510 | 15 | 5 80 | 2500 360 | 15 |5 70 | 2200 310 | 15 | 3 [ 140 | 4500 790 | 15 | 5
12 | 120 | 3200| 610 | 18 100 | 2700 470 | 18 80 | 2100 | 340 | 18 70 | 1900 | 300 | 18 | 36 [ 140 | 3700| 710 | 18
14 | 120 | 2700| 560 | 21 100 | 2300 440 | 21 80 | 1800 | 320 | 21 70 | 1600 | 280 | 21 | 42 [ 140 | 3200| 670 | 21
16 | 120 | 2400| 540 | 24 100 | 2000 410 | 24 80 | 1600 | 320 | 24 70 | 1400| 280 | 24 | 48 | 140 | 2800| 630 | 24
18 | 120 | 2100| 500 | 27 100 | 1800 400 | 27 80 | 1400 | 310 | 27 70 | 1200 270 | 27 | 54 | 140 | 2500| 600 | 27
20 | 120 | 1900) 480 | 30 |10 [ 100 | 1600| 380 | 30 |10 80 | 1300 310 | 30 |10 70 | 1100 270 | 30 | 6 [ 140 | 2200] 560 | 30 |10

ae

© o 4 o
© o — o
© o — o
© o N o

Depth

of cut a

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy etc. can be achieved with the use of emulsion.

Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

|1 56 Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.



CARBIDE

Hl Slotting

When machine rigidity, work material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.
When either machine rigidity, work material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.

L
High efficiency conditions EE
Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel, Copper, Copper alloy 8
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobaly chromium alloy n
Work Alloy tool steel Titanium alloy
Material
AISI 1045, AISI 4140, ASTM [ AISI P21, AISI P20, AISI AISI 304, AISI 306, Ti-6Al-4V | AISI 630, AISI 631,
A36, AISI 1010 4340 15-5PH, 17-4PH

BALL

DC  |Cutingspeed| Revolution | Table feed | Depth of cut |Cutting speed| Revolution | Table feed | Depth of cut  Cutting speed| Revolution | Table feed | Depth of cut | Cutting speed| Revolution | Table feed| Depth of cut | Cutting speed| Revolution | Table feed | Depth of cut
(mm) | (m/min) | (min-1) |(mm/min) | ap (mm) | (m/min) | (min="1) | (mm/min) | ap (mm) [ (m/min) | (min-1) | (mm/min)| ap (mm) | (m/min) | (min=") |(mm/min) | ap (mm) | (M/min) | (min-") | (mm/min) | ap (mm)

3 | 120 |13000| 720 3 | 100 |11000| 440 3 | 80 |8500| 340 3 | 60 |[6400| 250 | 1.5 | 150 |16000| 890 3

4 | 120 | 9500| 720 4 | 100 | 8000| 450 4 | 80 | 6400 | 340 4 | 60 |4800| 250 | 2 150 |12000| 900 4
5 [ 120 | 7600| 720 5 | 100 | 6400| 460 5 | 80 |5100 300 5 | 60 |3800| 230 | 25 | 150 | 9500 900 5
6 | 120 | 6400| 720 6 | 100 | 5300| 460 6 [ 80 |4200| 310 6 [ 60 [3200| 240 | 3 150 | 8000| 900 6
7 | 120 | 5500| 730 7 | 100 | 4500| 470 7 | 80 |3600| 330 7 | 60 [2700| 250 | 3.5 | 150 | 6800| 950 7
8 | 120 | 4800| 840 8 | 100 | 4000| 560 8 | 80 |3200 400 8 | 60 | 2400 300 | 4 150 | 6000{1100 8
9 | 120 | 4200| 810 9 | 100 | 3500| 540 9 | 80 |2800 350 9 | 60 |2100| 260 | 45 | 150 | 53001000 9

10 | 120 | 3800| 800 | 10 | 100 | 3200/ 520 | 10 | 80 | 2500 | 340 | 10 | 60 |1900| 260 | 5 150 | 4800|1000 | 10
12 | 120 | 3200| 750 | 12 | 100 | 2700| 480 | 12 | 80 |2100| 340 | 12 | 60 | 1600 | 260 | 6 150 | 4000| 940 | 12
14 | 120 | 2700| 670 | 14 | 100 | 2300| 420 | 14 | 80 |1800| 300 | 14 | 60 | 1400 | 240 | 7 150 | 3400| 840 | 14
8
9

16 | 120 | 2400| 620 | 16 | 100 | 2000 380 | 16 | 80 | 1600 | 290 | 16 | 60 | 1200 | 220 150 | 3000| 780 | 16
18 | 120 | 2100| 570 | 18 | 100 | 1800| 380 | 18 | 80 | 1400 | 260 | 18 | 60 | 1100 | 210 150 | 2700| 730 | 18
20 | 120 | 1900| 540 | 20 | 100 | 1600| 350 | 20 | 80 | 1300 | 260 | 20 | 60 | 950 | 190 |10 150 | 2400 680 | 20
DC

Depth a
of cut p
I DC : Dia.

General-purpose conditions

elvefslllfed BARREL TAPER RADIUS

Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel, Copper, Copper alloy
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobaly chromium alloy
Work Alloy tool steel Titanium alloy 0
Material |
AISI 1045, AISI 4140, ASTM | AISI P21, AISI P20, AlSI AISI 304, AISI 306, Ti-6Al-4V | AISI 630, AISI 631, §
A36, AISI 1010 4340 15-5PH, 17-4PH )
DC  |Cuting speed| Revolution | Table feed| Depth of cut |Cuting speed | Revolution | Table feed | Depth of cut [ Cutting speed | Revolution | Table feed | Depth of cut | Cuting speed| Revolution | Table feed | Depth of cut |Cuting speed| Revolution |Table feed | Depth of cut E
(mm) [ (m/min) [ (min-1) | (mm/min) | ap (mm) | (m/min) | (min-") {(mm/min) | ap (mm) | (m/min) | (min-) | (mm/min) | ap (mm) | (m/min) [ (min-1) | (mm/min) | ap (mm) | (m/min) | (Min-"1) |(mm/min) | ap (mm) o)
3 | 100 |11000| 490 3 80 | 8500 | 300 3 60 | 6400 | 200 3 50 [5300| 170 | 1.5 [ 120 |{13000| 580 3 6'
4 | 100 | 8000| 490 4 | 80 | 6400 310 4 60 | 4800 | 200 4 50 | 4000 | 170 | 2 120 | 9500 580 4 n
5 | 100 | 6400| 490 5 80 | 5100 | 310 5 60 | 3800 | 200 5 50 | 3200 | 170 | 2.5 | 120 | 7600| 580 5
6 | 100 | 5300| 490 6 80 | 4200 | 310 6 60 | 3200 | 200 6 50 | 2700 | 170 | 3 120 | 6400| 580 6
7 | 100 | 4500| 500 7 80 | 3600 | 320 7 60 | 2700 | 200 7 50 | 2300| 170 | 3.5 | 120 | 5500| 620 7
8 | 100 | 4000| 600 8 80 | 3200 | 380 8 60 | 2400 | 240 8 50 | 2000 | 200 | 4 120 | 4800 720 8
9 | 100 | 3500| 540 9 80 | 2800 | 330 9 60 | 2100 | 210 9 50 | 1800 | 180 | 4.5 | 120 | 4200| 650 9

10 | 100 | 3200| 540 | 10 | 80 | 2500 | 330 | 10 | 60 |1900| 210 | 10 [ 50 | 1600 | 180 | 5 120 | 3800 640 | 10
12 | 100 | 2700| 510 | 12 | 80 |2100| 320 | 12 | 60 |1600| 210 | 12 | 50 |1300| 170 | 6 120 | 3200| 600 | 12
14 | 100 | 2300 460 | 14 | 80 | 1800 | 300 | 14 | 60 |1400| 190 | 14 | 50 |1100| 150 | 7 120 | 2700 540 | 14
16 | 100 | 2000 410 | 16 | 80 |1600| 290 | 16 | 60 |1200| 170 | 16 | 50 | 990 | 140 | 8 120 | 2400| 500 | 16
18 | 100 | 1800| 390 | 18 | 80 | 1400 | 260 | 18 | 60 | 1100 | 170 | 18 [ 50 | 880 | 130 | 9 120 | 2100 460 | 18
20 | 100 | 1600) 360 | 20 | 80 |1300| 260 | 20 | 60 | 950 | 150 | 20 | 50 | 800 | 130 |10 120 | 1900] 430 | 20
DC

Depth
ofeut W N
4 DC : Dia.

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy etc. can be achieved with the use of emulsion.
Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.
Note 4) When the depth of cut is smaller than shown the feed rate can be increased. 1157
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SMART MIRACLE END MILLS

VQ4SVB

BaII nose, Medium cutting length, 4 flute

0%

Carbon Steel, Aloy Steel, Cast Iron {Too Stel, re Herdened Seel Harcened S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  ©°PPer Alloy TG
© ©) ©) ©) O
— ) 2 1 BHTA2 12°
ﬁ . - - - Typel
RE APMX (%)
- LF e
zZ
1<RE<6 &
+0.01 8L § Type2
DC<12 e’ |APMX z
0 LU o}
- 0.02 = a}
DCON=6 | 8<DCON<10| DCON=12
0 0 0
- 0.008 - 0.009 - 0.011
@ 4 flute ball nose end mill
@ With the special substrate, suitable for finishing of heat resistance alloy, etc.
(mm)
No.of| &
Order Number RE DC APMX LU DN LF DCON S |Type
Flutes| &
VQ4SVBRO0100 1 2 3 5 1.9 50 6 4 (] 1
VQ4SVBR0150 1.5 3 4.5 7.5 2.9 50 6 4 ( J 1
VQ4SVBRO0200 2 4 6 10 3.9 50 6 4 (] 1
VQ4SVBRO0250 2.5 5 7.5 12.5 4.9 50 6 4 ( 1
VQ4SVBRO0300 3 6 9 15 5.85 50 6 4 (] 2
VQ4SVBR0400 4 8 12 20 7.85 60 8 4 (] 2
VQ4SVBRO0500 5 10 15 25 9.7 70 10 4 ( 2
VQ4SVBRO0600 6 12 18 30 11.7 75 12 4 ( J 2

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

@ : USA Stock



RECOMMENDED CUTTING CONDITIONS CARBIDE

Hl Shoulder milling (slotting)

Carbon steel, Alloy steel, Austenitic stainless steel, Titanium alloy,
Mild steel, Pre-hardened steel Hardened stainless steel, Cobaly chromium alloy, L
Work Ferritic and Martensitic stainless steel 04
Material g
AISI 1045, AISI 4140, ASTM A36, AISI 1010, AISI P21, AISI P20, AISI 304, AISI 316, Ti-6Al-4V, AISI 630, AISI 631, 15-5PH, 17-4PH, o
AISI 4340 AISI 431, AISI 420 %)
- as15° a>15° Depth of cut | Depth of cut as<15° a>15° Depth of cut | Depth of cut
(mm)  |Cutting speed| Revolution | Table feed [Cutting speed Revolution| Table feed &y & Cutting speed| Revolution | Table feed |Cutting speed| Revolution | Table feed &y ae j
(m/min) | (min-1) |(mm/min){ (m/min) | (min-1) |(mm/min) (mm) (mm) (m/min) | (min-) |(mm/min){ (m/min) | (min-*) |(mm/min) (mm) (mm) <
R 1 250 |40000| 8000 | 200 |32000| 3800 | 0.17 | 0.5 230 |36000| 6500 | 150 |24000| 2900 | 0.17 | 0.5 =
R 1.5 300 | 32000 7700 [ 200 [21000| 3200 | 0.25 | 0.75 | 230 |24000| 4800 | 150 |16000| 1900 | 0.25 | 0.75
R 2 300 |24000| 5800 ( 200 |16000| 2800 0.33 | 1 230 |18000| 4000 | 150 |12000{ 1700| 0.33 |1 %
R 2.5 300 |19000| 5300 | 200 |12700| 2600 | 0.42 | 1.25 [ 230 |14400/ 3500 | 150 | 9600| 1500 | 0.42 | 1.25 Ia)
R 3 300 |16000| 4800 | 200 |10600| 2100 | 0.5 15 230 |12000| 3200 | 150 | 8000| 1400 | 0.5 1.5 é
R 4 300 |12000| 4300 | 200 | 8000| 1900 | 0.8 2 230 | 9000| 3200 | 150 | 6000/ 1400 | 0.8 2
R 5 300 | 9600| 4100 | 200 | 6400/ 1800 | 1 2.5 230 | 7200| 3000 | 150 | 4800| 1300 | 1 2.5 o
R 6 300 | 8000| 4000 ( 200 | 5300| 1800 | 1.2 8 230 6000| 3000 [ 150 | 4000| 1300 | 1.2 3 H_J
<ae '<_(
Depth of
cut 2 o <ap d
&
RE : Radi
adius <
m
B O]
Copper, Copper alloy Heat resistant alloy =
I
Work O]
Material 3
Inconel etc. o
a<15° a>15° a<15° a>15°

Depth of cut | Depth of cut

(mm)  |Cutting speed| Revolution| Table feed [Cutting speed Revolution| Table feed a0 B
(mimin) | (min) |@mm/min)| mimin) | mint) [mm/min| @™ [ (mm)

Depth of cut | Depth of cut

Cutting speed Revolution | Table feed [Cutting speed| Revolution| Table feed &l B
(mimin) | (mint) |mm/min)| (mimin) | mint) |mm/min| @™ [ (mm)

0
R 1 250 |40000| 8000 | 240 |38000| 4500 | 0.17 0.5 60 | 9600 | 960 40 | 6400 | 510 | 0.08 0.2 Ql
R 1.5 360 |38000| 9100 | 240 |25000| 3800 | 0.25 | 0.7 60 | 6400 | 640 40 | 4200 | 340 | 0.13 | 0.3 §
R 2 360 [29000| 7000 | 240 |19000f 3300 0.33 | 1 60 | 4800 | 580 40 | 3200 | 260 | 0.17 | 0.4 Z
R 2.5 360 |23000| 6400 | 240 |15000| 3100 | 0.42 1.2 60 | 3800 | 530 39 | 2500 | 250 | 0.21 | 05 o
R 3 360 |19000| 5700 | 240 |13000| 2600 | 0.5 1.5 60 | 3200 | 500 40 | 2100 | 210 | 0.25 0.6 8
R 4 360 |[14000| 5000 | 240 | 9600/ 2300 | 0.8 2 60 | 2400 | 430 40 | 1600 | 190 | 0.4 0.8 2
R 5 360 |12000| 5100 | 240 | 7700| 2200 | 1 2.5 63 | 2000 | 420 41 | 1300 | 180 | 0.5 1
R 6 360 | 9600| 4800 | 240 | 6400/ 2200 | 1.2 8 64 | 1700 | 350 41 1100 | 150 | 0.6 1.2

<ae

Depth of
cut <ap
7.

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy etc. can be achieved with the use of emulsion.
Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.
Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.
Note 5) a is the inclination angle of the machined surface.

RE : Radius
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SMART MIRACLE END MILLS

V 4SVB —Inch sizes

BaII nose, Medium cutting length, 4 flute

0%

CARBIDE Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, reHardened St Harcened Sel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
. (<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  ©9PPer Alloy AT 5
©) ©) ©) ©) ©)
‘ z 1 BHTA2 12°
u 8 - - - Typel
<3( RE APMX é
> il S
-
- z
< @ 625'<RES. 2500" 5
= +.0004" SL § Type2
DC< 5000" | DC=.5000" re” [APMX %
e 0 LU 0
2 - Qoo - .0012" LF e
2 ‘ 250'<DCON< 375'| DCON=.500"
2 (D o | ¢
- .00035" - .00043"
o @4 flute ball nose end mill
'é'_-‘ @ With the special substrate, suitable for finishing of heat resistance alloy, etc.
<
= (inch)
—
H:J o No. of| &
g rder Number RE DC APMX LU DN LF DCON Flutes % Type
<
@ VQ4SvBD1/8 .0625 .1250 .188 .3126 1213 2.0 .2500 4 ® 1
% VQ4SVBD3/16 .0938 .1875 .281 .4689 .1835 2.0 .2500 4 () 1
5 VQ4SvBD1/4 .1250 .2500 .375 .6252 .2441 2.0 .2500 4 ® 2
8 VQ4SVBD5/16 .1563 .3125 469 7811 .3067 2.5 .3125 4 () 2
o VQ4SVvBD3/8 .1875 .3750 .563 .9374 .3693 2.75 .3750 4 ® 2
VQA4SVBD1/2 .2500 .5000 .750 1.2500 .4882 3.0 .5000 4 () 2

0
|
=
=
@]
Z
L
a
3
]
(D]

1160 @ : USA Stock

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.



RECOMMENDED CUTTING CONDITIONS CARBIDE

Bl Shoulder milling (Slotting)

Carbon steel, Alloy steel, Mild Steel, Austenitic steinless steel, Titanium alloy, Hardened stainless steel, w

Work Pre-hardened steel Cobaly chomium alloy, Ferritic and Martensitic stainless steel he

: <
Rasue AISI 1010, AISI 1035, AISI 1050, AISI 304, AISI 316, AISI S17400, AISI S17700, AISI 430, AISI 420 )
ASTM 283, AISI H13, AISI 4140, AISI P21 8

RE a=15 Lt Depth of cut|Depth of cut as<15° ey Depth of cut|Depth of cut
(inch) | Revolution | Table feed | Revolution | Table feed _aph ,aeh Revolution | Table feed | Revolution | Table feed ‘aph 'aeh j
(min™) (IPM) (min™) (IPM) (inch) (inch) (min") (IPM) (min") (IPM) {inch) (el <
o

.0625 | 30000 283.5 20000 | 118.1 .0098 .0313 22500 189.0 15000 74.8 .0098 .0313
.0938 | 20000 220.5 13400 | 102.4 .0165 .0469 15000 137.8 10000 59.1 .0165 .0469

.1250 [ 15000 177.2 10000 82.7 .0197 .0626 11200 126.0 7500 55.1 .0197 .0626 5
1563 | 12000 169.3 8000 74.8 .0315 .0781 9000 126.0 6000 55.1 .0315 .0781 9(
.1875 | 10000 161.4 6700 70.9 .0394 .0937 7500 118.1 5000 51.2 .0394 .0937 nd
.2500 7600 149.6 5000 70.9 .0472 125 5600 118.1 3800 L2 .0472 125
< o
sae Lu
Depth of %
cut y » <
Do+~ =
- ]
RE : Radius L
@
©
<
Copper, Copper alloy Heat resistant alloy @
2
aterial
Inconel718 etc. 5
>
2
-5 a=15° a>15° Depth of cut|Depth of cut a=15° a>15° Depth of cut|Depth of cut
(inch) | Revolution | Table feed | Revolution | Table feed [ aP ae Revolution | Table feed | Revolution | Table feed | P &
(min™) (IPM) (min’) (IPM) (inch) (inch) (min™) (IPM) (min™) (IPM) (inch) (inch)
.0625 [ 36000 338.6 24000 141.7 .0098 .0313 6000 25.2 4000 13.4 .0051 .0313 "
.0938 | 24000 263.8 16000 122.0 .0165 .0469 4000 20.9 2700 9.8 .0083 .0469 :I'
.1250 [ 18000 212.6 12000 98.4 .0197 .0626 3000 19.7 2000 8.3 .0098 .0626 =
.1563 | 14000 196.9 9600 90.6 .0315 .0781 2400 16.9 1600 7.5 .0157 .0781 %
.1875 | 12000 192.9 8000 82.7 .0394 .0937 2000 16.5 1300 7.1 .0197 .0937 g
.2500 9100 181.1 6000 86.6 .0472 125 1500 13.8 1000 5.9 .0236 .0125 8
<ae n
Depth of
cut / _ <ap

RE : Radius

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 3) If the depth of cut is smaller than this table, feed rate can be increased.

Note 4) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the work material installation is very low, then vibration can occur. In this case, please reduce the revolution and feed
rate proportionately, or set a lower depth of cut.

Note 5) a is the inclination of the machined surface.
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SMART MIRACLE END MILLS

VOMHVRB

Corner radius, Medium cutting length, 4 flute, Irregular helix flutes

00

CARBIDE Carbon Steel, Alloy Steel, Cast Iron| Tool Seel, re-Hardened Stee, Hardened Sl -~ Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Heat ResistantAlloy]  ©OPPerAlloy A
©) ©) ©) © O
. o ___— 1 BHTA215°
< z
) RE APMX o
UO’) LF a
I
- 0
< 0.2<RE<6.35 8 - \ — | Type2
@ +0.015 z
RE APMX 8
DC<12 DC>12 LF a
0 0
- 0.02 - 0.03
@ 4<DCON=<6 |8<DCON=<10|12<DCON<16| DCON=20
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013

@ Smart Miracle vibration control end mill achieving stable machining of difficult-to-cut materials and for long
overhang applications.

n
=2
a
<
04
x
i
<
l_
—l
i
o
14
<
o
O
=
T
(O]
=)
o
o

(mm)
No.of| &
Order Number DC RE APMX LF DCON S |Type
Flutes| &
VQMHVRBD0200R020 2 0.2 4 45 4 4 ® 1
VQMHVRBD0200R030 2 0.3 4 45 4 4 ® 1
VQMHVRBD0300R020 3 0.2 8 45 6 4 ® 1
VQMHVRBD0300R030 3 0.3 8 45 6 4 ® 1
VQMHVRBD0300R050 3 0.5 8 45 6 4 ® 1
VQMHVRBD0400R020 4 0.2 11 45 6 4 ® 1
VQMHVRBD0400R030 4 0.3 11 45 6 4 ® 1
VQMHVRBD0400R050 4 0.5 11 45 6 4 ® 1
g VQMHVRBD0500R020 5 0.2 13 50 6 4 ® 1
s VQMHVRBDO0500R030 5 0.3 13 50 6 4 ® 1
% VQMHVRBDO0500R050 5 0.5 13 50 6 4 [ 1
g VQMHVRBDO0500R100 5 1 13 50 6 4 () 1
3 VQMHVRBD0600R030 6 0.3 13 50 6 4 [ 2
8 VQMHVRBD0600R050 6 0.5 13 50 6 4 () 2
VQMHVRBD0600R100 6 1 13 50 6 4 ® 2
VQMHVRBD0800R030 8 0.3 19 60 8 4 () 2
VQMHVRBD0800R050 8 0.5 19 60 8 4 [ 2
VQMHVRBDO0800R100 8 1 19 60 8 4 [ ) 2
VQMHVRBDO0800R150 8 15 19 60 8 4 [ 2
VQMHVRBD1000R030 10 0.3 22 70 10 4 [ ) 2
VQMHVRBD1000R050 10 0.5 22 70 10 4 [ 2
VQMHVRBD1000R100 10 1 22 70 10 4 [ ) 2
VQMHVRBD1000R150 10 1.5 22 70 10 4 ® 2
VQMHVRBD1000R200 10 2 22 70 10 4 [ ) 2
VQMHVRBD1200R050 12 0.5 26 75 12 4 [ ) 2
VQMHVRBD1200R100 12 1 26 75 12 4 [ 2
VQMHVRBD1200R150 12 15 26 75 12 4 ® 2
VQMHVRBD1200R200 12 2 26 75 12 4 ® 2
VQMHVRBD1200R250 12 25 26 75 12 4 ® 2
VQMHVRBD1200R300 12 3 26 75 12 4 ® 2

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

1162 @ :USAStock % : Stocked in Japan



(mm)

=
Order Number DC RE APMX LF DCON l’;'lo' 8 l1ype

utes| ¢p
VQMHVRBD1600R100 16 1 35 90 16 4 | x| 2
VQMHVRBD1600R150 16 1.5 35 90 16 4 | % | 2
VQMHVRBD1600R200 16 2 35 90 16 4 | % | 2
VQMHVRBD1600R250 16 2.5 35 90 16 4 | % | 2
VQMHVRBD1600R300 16 3 35 90 16 4 | % | 2
VQMHVRBD1600R400 16 4 35 90 16 4 | x| 2
VQMHVRBD1600R500 16 5 35 90 16 4 | x| 2
VQMHVRBD2000R100 20 1 45 110 20 4 | x| 2
VQMHVRBD2000R150 20 1.5 45 110 20 4 | x| 2
VQMHVRBD2000R200 20 2 45 110 20 4 | x| 2
VQMHVRBD2000R250 20 2.5 45 110 20 4 | x| 2
VQMHVRBD2000R300 20 3 45 110 20 4 | x| 2
VQMHVRBD2000R400 20 4 45 110 20 4 | x| 2
VQMHVRBD2000R500 20 5 45 110 20 4 | x| 2
VQMHVRBD2000R635 20 6.35 45 110 20 4 | x| 2

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

CARBIDE

SQUARE

-
|
<
m

ROUGHING BARREL TAPER RR¥ABIEN]

SOLID END MILLS
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SMART MIRACLE END MILLS

VOMHVRB

Corner radius, Medium cutting length, 4 flute, Irregular helix flutes

RECOMMENDED CUTTING CONDITIONS
l Shoulder milling

When machine rigidity, work material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.
When either machine rigidity, work material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.

High efficiency cutting conditions

Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel,
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobaly chromium alloy
Work Alloy tool steel Titanium alloy
Material
AISI 1045, AlISI 4140, ASTM A36, AISI P21, AISI P20, AISI 4340, SKD, | AISI 304, AISI 316, Ti-6Al-4V AISI 630, AISI 631
AISI 1010 SKT 15-5PH,17-4PH

DC  |Cuting speed| Revolution| Table feed| Depth of cut | Width of cut |Cutting speed | Revolution | Table feed | Depth of cut | Width of cut | Cutting speed | Revolution| Table feed | Depth of cut | Width of cut |Cuting speed| Revolution| Table feed | Depth of cut | Width of cut
(mm) | (mimin) | (min-1) | (mm/min) | ap (mm) | ae (mm) | (mfmin) | (min-1) | (mm/min) | ap (mm) | ae(mm) | (m/min) | (min-") | (mm/min) | ap(mm) | ae(mm) | (mmin) | (min-") | (mm/min) | ap(mm) | ae (mm)
2 | 150 240002400 | 3 0.6 [ 120 {19000| 1100 | 3 0.6 [ 100 {16000/ 830 | 3 0.6 [ 75 {12000/ 720 | 3 0.4
3 | 150 |16000| 2600 | 4.5 | 0.9 | 120 |13000| 1200 | 4.5 | 0.9 | 100 (11000 880 | 45| 09 [ 75 | 8000| 770 | 45 | 0.6
4 | 150 |12000| 2600 | 6 12 | 120 | 9500|1300 | 6 1.2 | 100 | 8000| 900 | 6 12 [ 75 | 6000| 790 | 6 0.8
5 | 150 | 9500|2600 | 7.5 | 15 | 120 | 7600|1300 | 7.5 | 1.5 | 100 | 6400| 900 | 75| 15 | 75 | 4800| 810 | 75| 1
6 | 150 | 8000|2600 | 9 1.8 | 120 | 6400| 1300 | 9 1.8 | 100 | 5300| 1100 | 9 18 | 75 | 4000| 810 | 9 12
8 | 150 | 6000 2500 | 12 24 | 120 | 4800| 1300 | 12 24 | 100 | 4000|1200 | 12 24 | 75 | 3000| 840 | 12 1.6
10 | 150 | 4800|2300 | 15 3 120 | 3800| 1200 | 15 3 100 | 3200| 1300 | 15 3 75 | 2400{ 770 | 15 2
12 | 150 | 4000| 1900 |18 3.6 | 120 | 3200 1200 | 18 3.6 | 100 | 2700|1200 | 18 3.6 | 75 | 2000 720 | 18 24
16 | 150 | 3000 1600 | 24 48 [ 120 | 2400| 960 | 24 48 [ 100 | 2000, 960 | 24 48 [ 75 | 1500, 600 | 24 3.2
20 | 150 | 2400| 1300 | 30 6 120 | 1900| 760 | 30 6 100 | 1600| 770 | 30 6 75 | 1200| 480 | 30 4
25 | 150 | 1900| 1100 | 37.5 | 7.5 | 120 | 1500| 600 | 37.5 | 7.5 [ 100 | 1300| 620 | 375 | 75 | 75 950| 380 |375]| 5

ae

Depth
of cut a
General purpose cutting conditions
Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel,
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobaly chromium alloy
Work Alloy tool steel Titanium alloy
Material
AISI 1045, AlISI 4140, ASTM A36, AISI P21, AISI P20, AISI 4340, SKD, | AISI 304, AISI 316, Ti-6Al-4V AISI 630, AISI 631
AISI 1010 SKT 15-5PH,17-4PH

DC  |Cuting speed| Revolution| Table feed | Depth of cut | Width of cut | Cuting speed | Revolution| Table feed | Depth of cut | Width of cut |Cuting speed| Revolution| Table feed | Depth of cut | Width of cut |Cutiing speed| Revolution| Table feed | Depth of cut | Width of cut
(mm) | (mimin) | (min-1) | (mm/min) | ap (mm) | ae (mm) | (mfmin) | (min-1) | (mm/min) | ap (mm) | ae(mm) | (m/min) | (min-") | (mm/min) | ap(mm) | ae(mm) | (mmin) | (min-") | (mm/min) | ap(mm) | ae (mm)
2 | 120 19000 1300 | 3 0.6 [ 100 {16000/ 630 | 3 0.6 [ 80 |13000| 450 | 15 | 0.2 | 70 [11000| 440 3 0.4
3 | 120 |13000| 1400 | 45| 0.9 | 100 |11000| 700 | 45| 09 | 80 | 8500 450 | 22 | 0.3 [ 70 | 7400| 470 | 45| 0.6

4 | 120 | 9500|1400 | 6 12 | 100 | 8000 700 | 6 12 | 80 | 6400 470| 3 06 | 70 | 5600| 490 | 6 0.8
5 | 120 | 7600|1400 | 75| 15| 100 | 6400f 710 | 75| 15 [ 80 | 5100 470 | 45 | 09 | 70 | 4500 500 | 75| 1
6 | 120 | 6400|1400 | 9 1.8 | 100 | 5300| 710 | 9 18 | 80 | 4200 580 | 6 12 | 70 | 3700 500 | 9 12
8 | 120 | 4800| 1300 | 12 24 | 100 | 4000| 740 | 12 24 | 80 | 3200 630 | 75 | 15 | 70 | 2800| 520 | 12 16
10 | 120 | 3800| 1200 | 15 3 100 | 3200| 680 | 15 3 80 | 2500| 660 | 9 18 | 70 | 2200| 460 | 15 2
12 | 120 | 3200| 1000 | 18 3.6 | 100 | 2700| 640 | 18 36 | 80 | 2100| 610 |12 24 ] 70 | 1900| 450 | 18 24
16 | 120 | 2400| 860 | 24 48 | 100 | 2000| 530 | 24 48 | 80 | 1600| 510 |15 3 70 | 1400| 370 | 24 3.2
20 | 120 | 1900, 680 | 30 6 100 | 1600| 420 | 30 6 80 | 1300| 410 |18 36 | 70 | 1100 290 | 30 4

25 | 120 | 1500 390 | 375 | 7.5 | 100 | 1300| 340 | 375 | 7.5 | 80 | 1000 210 | 24 48 | 70 890 230 375 5

ae

Depth

of cut ap

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy etc. can be achieved with the use of emulsion.

Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.



CARBIDE

l Shoulder milling

When machine rigidity, work material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.

When either machine rigidity, work material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions. ]|
o
High efficiency conditions <
Copper, Copper alloy Heat resistant alloy g

Work
Material —
—
Inconel718 P
0}

DC  |Cuting speed| Revolution| Table feed| Depth of cut | Width of cut | Cuting speed | Revolution| Table feed | Depth of cut | Width of cut
(mm) | (mimin) | (min-1) | (mm/min) | ap (mm) | ae (mm) | (m/min) | (min-1) | (mm/min) | ap (mm) | ae (mm)
2 | 180 |29000| 2900 | 3 0.6 [ 40 |6400| 230 | 3 0.2
3 | 180 |19000| 3000 | 45| 09 | 40 |4200| 240 | 45| 0.3

92}
2
@)
4 | 180 |14000| 3000 | 6 12 | 40 3200 | 240 | 6 04 é
5 | 180 |11000|3000 | 75| 15 | 40 |2500| 240 | 75| 05
6 | 180 | 9500|3000 | 9 18 | 40 |2100 | 250 | 9 0.6 o
8 | 180 | 7200 3000 | 12 24 | 40 |1600 | 260 | 12 0.8 H_J
10 | 180 | 5700|2700 | 15 3 40 1300 | 290 | 15 1 s
12 | 180 | 4800| 2300 | 18 3.6 | 40 |1100 | 280 | 18 12
16 | 180 | 3600|1900 | 24 48 [ 40 | 800 | 200 | 24 1.6 d
20 | 180 | 2900| 1600 | 30 6 40 | 640 | 160 | 30 2 o
25 | 180 | 2300| 1300 | 37 75 | 40 | 510 130 | 375 | 25 %
~—ae m
ot o -
a5
S
General-purpose conditions =
Copper, Copper alloy Heat resistant alloy
Work
Material »n
Inconel718 :Il
s
DC  |Cuting speed| Revolution| Table feed | Depth of cut | Width of cut |Cuting speed| Revolution| Table feed| Depth of cut | Width of cut )
(mm) | (mimin) | (min-1) | (mm/min) | ap (mm) | ae (mm) | (mimin) | (min-1) | (mm/min) | ap (mm) | ae (mm) E
2 | 140 |22000| 1500 | 3 0.6 [ 30 |[4800| 110 | 3 0.2 a
3 | 140 |15000| 1600 | 45| 09 | 30 |3200| 120 | 45| 0.3 6'
4 | 140 |11000| 1600 | 6 12 | 30 [2400| 120 | 6 04 n
5 | 140 | 8900|1600 | 75| 15 | 30 |1900| 120 | 75| 05
6 | 140 | 7400|1600 | 9 18 | 30 |1600 | 130 | 9 0.6
8 | 140 | 5600 1600 | 12 24 | 30 |1200 | 130 | 12 0.8
10 | 140 | 4500/ 1400 | 15 3 30 | 950 | 140 | 15 1
12 | 140 | 3700| 1200 | 18 3.6 | 30 | 800 | 140 | 18 12
16 | 140 | 2800 1000 | 24 48 [ 30 | 600 | 100 | 24 1.6
20 | 140 | 2200| 780 | 30 6 30 | 480 | 81 |30 2
25 | 140 | 1800| 670 | 375 | 75| 30 | 380 | 64 | 375 | 25
~—ae
Depth
of cF:)ut ap

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy etc. can be achieved with the use of emulsion.

Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.
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1166

SMART MIRACLE END MILLS

VOMHVRB

Corner radius, Medium cutting length, 4 flute, Irregular helix flutes

RECOMMENDED CUTTING CONDITIONS
H Slotting

When machine rigidity, work material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.
When either machine rigidity, work material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.

High efficiency conditions

Carbon steel, Alloy steel, | Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel, | Copper, Copper alloy Heat resistant alloy
Mild steel Carbon steel, Alloy steel, | Martensitic stainless steel, | Cobaly chromium alloy
Work Alloy tool steel Titanium alloy
Material
AISI 1045, AISI 4140, AISI P21, AISI P20, AISI 304, AlSI 316, AISI 630, AISI 631 Inconel718
ASTM A36, AISI 1010 | AISI 4340, SKD, SKT Ti-6Al-4V 15-5PH, 17-4PH
DC | Cuingspeed |Revolution| Table feed | Depth ofcut | Cuting speed | Revolution | Table feed | Depth ofcut | Cuting speed | Revolution| Table feed | Depth of cut | Cuting seed | Revolution | Table feed | Depth of cut | Cutingspeed | Revolution| Table feed | Depth of cut | Cuting speed | Revolution | Table feed | Depth of cut
(mm) | (mimin) | (min-t) | (mm/min) | ap () | (mmin) | (min-?) | (mmimin) | ap (mm) | (mimin) | (min-t) | (mmmin) | ap (mm) | (mimin) | (min-") | (mm/min) | ap (mm) | (wiin) | (min-t) | (mmimin) | ap (mm) | (mimin) | (min-1) | (mmimin) | ap (mm)
2 | 150 |24000| 1200 | 2 | 120 {19000 610| 2 | 100 (16000 640| 2 | 60 |9500| 300 | 1 180 |29000) 1500 | 2 | 30 |4800| 130 | 0.6
3 | 150 |16000| 1500 | 3 | 120 |13000| 730| 3 | 100 |11000| 660| 3 | 60 |6400| 360 | 1.5 | 180 {19000 1700| 3 | 30 |3200| 150 | 0.9
4 | 150 {12000| 1900 4 | 120 | 9500| 910| 4 | 100 | 8000, 700| 4 | 60 |4800| 460 | 2 180 (140002200 | 4 | 30 |2400| 170 | 1.2
5 | 150 | 95001900 | 5 | 120 | 7600 910| 5 | 100 | 6400| 720| 5 | 60 |3800| 460 | 25 | 180 {11000(2200| 5 | 30 |1900| 170 | 1.5
6 | 150 | 8000|1900 | 6 | 120 | 6400({1000| 6 | 100 | 5300{ 740| 6 | 60 |3200| 510 | 3 180 | 950012300 6 | 30 |1600| 180 | 1.8
8 | 150 | 6000|1700 | 8 | 120 | 4800 960 | 8 | 100 | 4000| 800| 8 | 60 |2400| 480 | 4 | 180 | 7200{2000| 8 | 30 |1200| 190 | 2.4
10 | 150 | 4800|1500 | 10 | 120 | 3800 840| 10 | 100 | 3200| 900| 10 | 60 | 1900 420 | 5 180 | 5700|1800 | 10 | 30 | 950 | 210 | 3
12 | 150 | 4000|1300 | 12 | 120 | 3200 770| 12 | 100 | 2700| 860| 12 | 60 | 1600 380 | 6 180 | 4800|1500 | 12 | 30 | 800 | 200 | 3.6
16 | 150 | 3000/ 1100 | 12 | 120 | 2400| 670| 12 | 100 | 2000| 640 | 12 | 60 |1200| 340 | 8 180 | 3600|1300 | 12 | 30 | 600 | 150 | 4.8
20 | 150 | 2400| 860 | 12 | 120 | 1900/ 530| 12 | 100 | 1600, 510| 12 [ 60 | 950 | 270 |10 180 | 2900|1000 | 12 | 30 | 480| 120 | 6
25 | 150 | 1900/ 760| 12 | 120 | 1500/ 420| 12 | 100 | 1300f 420| 12 [ 60 | 760 | 210 |12 180 | 2300 920| 12 | 30 | 380| 100 | 75
DC
Depth
4 DC : Dia.

General-purpose conditions

Carbon steel, Alloy steel, | Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel, | Copper, Copper alloy Heat resistant alloy
Mild steel Carbon steel, Alloy steel, | Martensitic stainless steel, [ Cobaly chromium alloy
Work Alloy tool steel Titanium alloy
Material
AISI 1045, AISI 4140, | AISI P21, AISI P20, AISI 304, AISI 316, AISI 630, AISI 631 Inconel718
ASTM A36, AISI 1010 | AISI 4340, SKD, SKT | Ti-6Al-4V 15-5PH, 17-4PH
DC | Cutingspeed| Revolution | Table feed | Depth of cut | Cuting soeed {Revolution| Table feed | Depth ofcut | Ctingspeed | Revolution Table feed | Depth of cut | Cuting speed | Revolution Table feed | Depth of cut{ Cuting speed {Revolution| Table feed | Depth of cut | Cuing speed | Revolution | Table feed | Depth of cut
(mm) | (mimin) | (min-t) | (mm/min) | ap () | (mmin) | (min-?) | (mmimin) | ap (mm) | (mimin) | (min-t) | (mmmin) | ap (mm) | (mimin) | (min-") | (mm/min) | ap (mm) | (wiin) | (min-t) | (mmimin) | ap (mm) | (mimin) | (min-1) | (mmimin) | ap (mm)
2 | 100 |16000{ 550 | 2 | 80 |13000{ 270 | 2 | 60 |9500| 250 | 2 | 50 |8000| 170 | 1 120 |19000f 650 | 2 | 25 |4000( 74 | 0.6
3 | 100 (11000 670 | 3 | 80 | 8500 310 | 3 | 60 |6400| 250 | 3 | 50 |5300| 200 | 1.5 | 120 |13000| 790| 3 | 25 |2700| 86 | 0.9
4 [ 100 | 8000| 840 | 4 | 80 | 6400| 410 | 4 | 60 (4800 280 | 4 [ 50 [4000| 250 | 2 120 | 9500|1000 | 4 | 25 |2000| 93 | 1.2
5 | 100 | 6400 840 | 5 | 80 | 5100 410 | 5 | 60 |3800| 280 | 5 | 50 |3200| 250 | 25 | 120 | 7600{1000| 5 | 25 |1600| 95 | 15
6 | 100 | 5300| 840 | 6 | 80 | 4200 440 | 6 | 60 |3200| 300 | 6 | 50 |2700| 290 | 3 120 | 640011000 | 6 | 25 |1300( 96 | 1.8
8 | 100 | 4000 740 | 8 | 80 | 3200 420 | 8 | 60 |2400| 320 | 8 | 50 |2000| 260 | 4 | 120 | 4800| 890| 8 | 25 | 990|100 | 2.4
10 | 100 | 3200| 680 | 10 | 80 | 2500( 360 | 10 | 60 |1900| 350 | 10 | 50 |1600| 230 | 5 120 | 3800 800 10 | 25 | 800|120 | 3
12 | 100 | 2700| 570 | 12 | 80 | 2100| 330 | 12 | 60 |1600| 340 | 12 | 50 |1300| 210 | 6 120 | 3200 680 | 12 | 25 | 660|110 | 3.6
16 | 100 | 2000| 480 | 12 | 80 | 1600 300 | 12 | 60 [1200| 250 | 12 | 50 | 990 | 180 | 8 120 | 2400) 570| 12 | 25 | 500| 84 | 48
20 | 100 | 1600| 380 | 12 | 80 | 1300/ 240 | 12 | 60 | 950| 200 | 12 [ 50 | 800 | 150 |10 120 | 1900 450 12 | 25 | 400| 68 | 6
25 | 100 | 1300 340 | 12 | 80 | 1000/ 180 | 12 | 60 | 760| 160 | 12 [ 50 | 640| 120 |12 120 | 1500 400| 12 | 25 | 320| 50 | 75
DC
Depth
of cut &
4 DC : Dia.

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy etc. can be achieved with the use of emulsion.
Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.

In these cases the feed and speed should be reduced proportionately.

Note 4) When the depth of cut is smaller than shown the feed rate can be increased.



VQM HVRB — Inch sizes

Corner radius, Medium cutting length, 4 flute, Irregular helix flutes

Y =

R e e Bl B e I e e e I
© © © © ©)
; ___— 1 BHTA215°
RE APMX § <D(
LF a o
(09}
o -
.0080"<RE<.1200" a I Type2 é
+.0006" z
DC<.5000" | DC=.5000" RE M LF §
S 0
- .0008 - .0012 =
2500'<DCONS 3750" | DCON=.5000" 9,:
0 0 o
- .00035" - .00043"
@ Smart Miracle vibration control end mill achieving stable machining of difficult-to-cut materials and for long o
overhang applications. H_J
(inch) l<—(
1
No.of| & L
Order Number DC RE APMX LF DCON S |Type X
Flutes| & o
<
VQMHVRBD1/8R008 .1250 .0080 .3130 2.0 .2500 4 ® 1 o
VQMHVRBD1/8R010 .1250 .0100 .3130 2.0 .2500 4 ® 1 %
VQMHVRBD3/16R010 .1875 .0100 4375 2.0 .2500 4 ® 1 g
VQMHVRBD3/16R015 .1875 .0150 4375 2.0 .2500 4 ® 1 8
VQMHVRBD3/16R020 .1875 .0200 4375 2.0 .2500 4 ® 1 o
VQMHVRBD3/16R030 .1875 .0300 4375 2.0 .2500 4 ® 1
VQMHVRBD1/4R008 .2500 .0080 .6250 25 .2500 4 ® 2
VQMHVRBD1/4R010 .2500 .0100 .6250 25 .2500 4 ® 2
VQMHVRBD1/4R015 .2500 .0150 .6250 25 .2500 4 ® 2 g
VQMHVRBD1/4R020 .2500 .0200 .6250 285 .2500 4 ® 2 s
VQMHVRBD1/4R030 .2500 .0300 .6250 2.5 .2500 4 [ 2 %
VQMHVRBD5/16R010 .3125 .0100 .7500 2.75 3125 4 () 2 w
VQMHVRBD5/16R015 .3125 .0150 .7500 2.75 3125 4 [ 2 %
VQMHVRBD5/16R020 .3125 .0200 .7500 2.75 3125 4 () 2 8
VQMHVRBD5/16R030 .3125 .0300 .7500 2.75 3125 4 ® 2
VQMHVRBD5/16R060 .3125 .0600 .7500 2.75 3125 4 () 2
VQMHVRBD3/8R010 .3750 .0100 .8750 3.0 .3750 4 [ 2
VQMHVRBD3/8R015 .3750 .0150 .8750 3.0 .3750 4 [ ) 2
VQMHVRBD3/8R020 .3750 .0200 .8750 3.0 .3750 4 [ 2
VQMHVRBD3/8R030 .3750 .0300 .8750 3.0 .3750 4 [ ) 2
VQMHVRBD3/8R040 .3750 .0400 .8750 3.0 .3750 4 [ 2
VQMHVRBD3/8R060 .3750 .0600 .8750 3.0 .3750 4 [ ) 2
VQMHVRBD3/8R090 .3750 .0900 .8750 3.0 3750 4 ® 2
VQMHVRBD1/2R010 .5000 .0100 1.1250 S| .5000 4 [ ) 2
VQMHVRBD1/2R015 .5000 .0150 1.1250 3.5 .5000 4 [ ) 2
VQMHVRBD1/2R020 .5000 .0200 1.1250 S .5000 4 [ 2
VQMHVRBD1/2R030 .5000 .0300 1.1250 3.5 .5000 4 ® 2
VQMHVRBD1/2R060 .5000 .0600 1.1250 3.5 .5000 4 ® 2
VQMHVRBD1/2R090 .5000 .0900 1.1250 3.5 .5000 4 ® 2
VQMHVRBD1/2R120 .5000 .1200 1.1250 3.5 .5000 4 ® 2

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

@ : USA Stock
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SMART MIRACLE END MILLS

VQM HVRB — Inch sizes

Corner radius, Medium cutting length, 4 flute, Irregular helix flutes

CARBIDE

RECOMMENDED CUTTING CONDITIONS
l Shoulder milling

l(-JICJ Carbon steel (—30HRC) Alloy steel, Pre-hardened steel Austenitic stainless steel, Titanium alloy
< Work
) Material )
AISI 1035, AISI 1050, ASTM 283 AISI H13, AISI 4140, AISI P21 AISI 304, AISI 306, AISI 316L, Ti-6AI-4V etc.

3

High s_peed General PUrPOSe| pesth of | Width of High s_peed General PUrPOSe| penth of | Width of High speed General PUrPOSe| penth of | Width of
j DC cutting cutting cut cut cutting cutting cut cut cutting cutting cut cut
< (inch) | Revolution| Table feed | Revolution| Table feed| 2P | @€ [Revolution |Table feed | Revolution|Table feed| 3P | @€ |Revolution| Table feed | Revolution |Table feed| 2P | @€
o mint) | PM) | (min) | aPm) | nCh) | Gneh) | min-1y | apmy | (min-ty | apwm) | GnCh) | Gneh) | min-1y | apm) | (min-ty | apmy | (inch) | (inch)

1/8 | 15000 [102.0| 12000 | 55.1 | .19 |.038 [ 12000 | 49.1 | 10000 | 27.2 | .19 |.038 [ 10000 | 34.6 | 8000 | 18.1 | .19 |.038
3/16 | 10000 | 99.2| 8000 | 51.2 | .28 |.056 | 8000 | 50.4 | 6700 | 28.0 | .28 |.056 | 6700 | 35.3 | 5300 | 18.5| .28 |.056
1/4 | 7500 | 99.2| 6000 |51.2| .38 |.075| 6000 | 52.0 | 5000 | 28.7 | .38 |.075 | 5000 | 47.2 | 4000 | 24.8 | .38 |.075
5/16 | 6000 | 99.2| 4800 | 51.2 | .47 |.094 | 4800 | 52.9 | 4000 | 29.1 | .47 |.094 | 4000 | 47.2 | 3200 | 24.8 | .47 |.094
3/8 | 5000 | 90.6| 4000 |47.2| .56 |.11 4000 | 49.1| 3300 |26.8| .56 |.11 3300 | 49.4 | 2700 | 26.8| .56 |.11
1/2 | 3800 | 74.8| 3000 | 39.0 | .75 |.15 3000 | 43.5| 2500 |24.0| .75 |.15 2500 | 43.3 | 2000 | 22.8 | .75 |.15

ae

Depth

n
=2
a
<
04
x
i
<
l_
—l
i
o
14
<
o
O
=
T
(O]
=)
o
o

of cut ap

Precipitation hardening martensitic stainless steel, | Copper, Copper alloy Heat resistant alloy
Work Co-Cr-Mo alloy

Material| \sTm s 17400, ASTM S 17700, Inconel718 etc.
17-4PH, 15-5PH etc.
High speed General PUPOSE | penth of | Width of High s_peed General PUrPOSe | penth of | Width of High speed General PUPOSE | enth of | Width of
DC cutting cutting cut out cutting cutting out ut cutting cutting cut cut

(inch) [ Revolution|Table feed | Revolution Table feed| 2P @€ [Revolution |Table feed | Revolution| Table feed | 2P @€ " |Revolution|Table feed | Revolution |Tablefeed | &P e

(minty | @PM) | (min-ty | aPwmy | nCh) | GnCh) - min-ty | apmy | (min-ty | apwmy | nSR) | GnCh) |- min-ty | qPm) | (min-ty | aPwmy | (nch) | (inch)
1/8 | 7500 |30.7 | 7000 | 18.9| .19 |.025 | 18000 |122.0| 14000 | 63.0 | .19 |.038 | 4000 | 9.5| 3000 | 4.7 | .19 |.013

ﬂ 3/16 | 5000 | 31.5| 4700 | 19.7 | .28 |.038 | 12000 {119.0] 9400 | 63.0 | .28 |.056 [ 2700 | 9.8 | 2000 | 4.7 | .28 |.019
= 1/4 3800 | 32.9 | 3500 | 20.1| .38 |.050 [ 9000 [119.0f 7000 |63.0| .38 |.075 | 2000 |10.1| 1500 | 5.1 | .38 |.025
§ 5/16 | 3000 | 33.1 | 2800 | 20.5| .47 |.063 | 7200 |119.0| 5600 | 63.0 | .47 |.094 | 1600 | 10.1 | 1200 | 5.1 | .47 |.031
E 3/8 2500 | 30.7 | 2300 |18.5| .56 |.075| 6000 [109.0/ 4700 |55.1| .56 |.11 1300 | 10.6 | 1000 | 5.5 | .56 |.038
a) 1/2 1900 | 27.5| 1800 |17.3| .75 |.10 4500 | 88.6| 3500 | 47.2| .75 |.15 1000 | 10.1 750 | 5.1 | .75 | .050
6‘ ae
@ Depth ap
of cut

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy can be achieved with the use of water-soluble cutting fluid.

Note 3) Higher feeds and speeds can be used for smaller depth of cut.

Note 4) Vibration can still occur if the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be
reduced proportionately.
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CARBIDE

M Slotting
Carbon steel (—30HRC) Alloy steel, Pre-hardened steel Austenitic stainless steel, Titanium alloy ld:J
Work <
Material ) )
AISI 1035, AISI 1050, ASTM 283 AISI| H13, AISI 4140, AISI P21 AISI 304, AISI 306, AISI 316L, Ti-6Al-4V etc. o
(09}

High s_peed General PUrpose | pepth of High s_peed General pUrpose | pepth of High speed General PUrPOSe | pepth of

DC cutting cutting cut cutting cutting cut cutting cutting cut j
(inch) | Revolution | Table feed | Revolution | Table feed | @P  [Revolution| Table feed | Revolution| Table feed| 2P |Revolution | Table feed | Revolution | Table feed | @P <
miny | @PM) | (minty | apmy | @€ | @miny | apmy | minty | gPmy | @€ 1 miny | apmy | (min) | gpmy | (nch) @

1/8 | 15000 | 59.1 | 10000 | 26.0 .13 (12000 | 30.2 8000 | 134 .13 (10000 | 26.8 6000 | 10.6 13

3/16 [ 10000 | 75.6 6700 | 33.5 .19 8000 | 35.9 5300 | 15.7 .19 6700 | 28.5 4000 | 114 .19 %

1/4 7500 | 74.4 5000 | 32.7 .25 6000 | 39.7 4000 | 17.3 .25 5000 | 29.1 3000 | 114 .25 @)

5/16 | 6000 | 66.1 4000 | 29.1 31 4800 | 37.8 3200 | 16.5 31 4000 | 31.5 2400 | 12.6 31 é
3/8 5000 | 61.4 3300 | 26.8 .38 4000 | 34.0 2700 | 15.0 .38 3300 | 33.8 2000 | 134 .38

1/2 3800 | 47.9 2500 | 20.9 .50 3000 | 29.8 2000 | 13.0 .50 2500 | 31.5 1500 | 12.6 .50 %

DC o

Depth a l<—(

of cut P

4 DC : Dia. |

LU

&

Precipitation hardening martensitic stainless steel, | Copper, Copper alloy Heat resistant alloy <

Work Co-Cr-Mo alloy m

Material| \sTm s 17400, ASTM S 17700, Inconel718 etc. Q

17-4PH, 15-5PH etc. T

(O]

High speed General purpose Depth of High speed General purpose Depth of High speed General purpose Depth of 2

DC cutting cutting cut cutting cutting cut cutting cutting cut 8
(inch) | Revolution| Table feed | Revolution | Table feed | ~ @P | Revolution | Table feed | Revolution | Table feed | @P | Revolution| Table feed | Revolution| Table feed| 2P

mint) | gPM) | (min) | aPm) | (nCh) minny | apmy | minty | apmy | G [ miny | apmy | minty | gpmy | (inch)
1/8 | 6000 | 15.1 | 5000 8.3 .063 | 18000 | 70.9 |12000 | 31.1 A3 3000 | 6.14 | 2500 3.4 .038

3/16 | 4000 18.3 3300 9.8 .094 | 12000 | 90.7 8000 | 39.4 .19 2000 | 6.80 1700 3.8 .056 9
1/4 3000 19.8 2500 11.0 13 9000 | 89.3 6000 | 39.4 .25 1500 | 7.09 1300 3.9 .075 §
5/16 | 2400 | 18.9 | 2000 | 10.2 .16 7200 | 79.4 4800 | 35.0 .31 1200 | 7.56 | 1000 4.3 .094 a
3/8 2000 17.0 1700 94 .19 6000 | 73.7 4000 | 32.3 .38 1000 | 8.19 840 4.7 A1 E
1/2 1500 14.9 1300 8.7 .25 4500 | 56.7 3000 | 24.8 .50 750 | 7.56 630 4.3 A5 %

DC O
Depth ap »
of cut

DC : Dia.

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy can be achieved with the use of water-soluble cutting fluid.

Note 3) Higher feeds and speeds can be used for smaller depth of cut.

Note 4) Vibration can still occur if the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be
reduced proportionately.
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SMART MIRACLE END MILLS

VOMHVRBF

Corner radius, Medium cutting length, 4 flute, Irregular helix flutes (for finishing)

CARBIDE Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, reHardened St Hartered S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  ©°PPer Alloy TG
© ©) ©) ©) O
2 \, g —— | Typel
<
2 RE APMX &
UO‘) LF 2
-
-
< 0.3<RE<3
@ +0.015
DC=<12 DC>12
@ (m g ]
= - 0.02 - 0.03
2 ‘ DCON=6 | 8<DCON<10 | 12<DCON<16
o @ 0 0 0
- 0.008 - 0.009 - 0.011
x @ Smart Miracle vibration control end mill achieving stable machining of difficult-to-cut materials.
IEILJ @ With the special substrate, suitable for finishing of heat resistance alloy, etc.
<
= (mm)
—
L No.of| &
o Order Number DC RE APMX LF DCON S [Type
o Flutes| ¢
g
VQMHVRBFDO600R030 6 0.3 13 50 6 4 [} 1
2 VQMHVRBFDO0600R050 6 0.5 13 50 6 4 () 1
5 VQMHVRBFDO0600R100 6 1 13 50 6 4 ° 1
8 VQMHVRBFDO0800R050 8 0.5 19 60 8 4 () 1
o VQMHVRBFDO0800R100 8 1 19 60 8 4 (] 1
VQMHVRBFD1000R030 10 0.3 22 70 10 4 () 1
VQMHVRBFD1000R050 10 0.5 22 70 10 4 (] 1
VQMHVRBFD1000R100 10 1 22 70 10 4 [} 1
g VQMHVRBFD1000R200 10 2 22 70 10 4 [} 1
s VQMHVRBFD1200R100 12 1 26 75 12 4 (] 1
% VQMHVRBFD1200R200 12 2 26 75 12 4 (] 1
w VQMHVRBFD1200R300 12 8 26 75 12 4 [ J 1
% VQMHVRBFD1600R100 16 1 35 90 16 4 * 1
8 VQMHVRBFD1600R200 16 2 35 90 16 4 * 1

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
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CARBIDE

RECOMMENDED CUTTING CONDITIONS

H Shoulder milling
. ' | /' [/ /| ' '/ (| |/ /' [ /' | [/ /] [ [ [ |

Carbon steel, Alloy steel, Pre-hardened steel, Hardened stainless steel, Copper, Copper alloy Heat resistant alloy
Mild steel Carbon steel, Alloy steel, Cobaly chromium alloy Ll
Work Alloy tool steel o
Material <
AISI 1045, AISI 4140, AISI P21, AISI P20, AISI 630, AlSI 631, Inconel718 8
ASTM A36, AISI 1010 AISI 4340, SKD, SKT 15-5PH, 17-4PH )
DC  |Cutingspeed |Revolution| Table feed |Depth ofcut| Width ofcut | Cuting speed |Revolution) Table feed | Depth of cut| Wicthof cut Cuting speed | Rewolution| Table feed | Depth o cut Wicth o cut Cuting speed Revolution) Table feed | Depth of cut| Wit ofcut | Cuting speed |Revolution| Table feed | Depth of cut| Width of cut
(mm) | (m/min) | (min-") | (mm/min) | ap (mm) | ae (mm) | (m/min) | (min-t) | (mmimin) | ap (mm) | ae (mm) | (mimin) | (min-1) | (mmmin)| ap (mm) | ae (mm) | (mimin) | (min1) | (mm/min) | ap (mm) | ae (mm) | (m/min) | (min-") | (mmimin) | ap (mm) | ae (mm) 1
6 | 150 |8000({2600| 9 | 0.3 |120 (64001300 9 | 0.3 | 75 |4000|800| 9 | 0.3 | 180 [9500{3000| 9 | 0.3 | 40 |2100{250| 9 |0.18 ;('
8 | 150 |6000{2500| 12 | 0.4 | 120 |4800/1300| 12 | 0.4 | 75 |3000| 840 | 12 | 0.4 | 180 [7200|3000| 12 | 0.4 | 40 1600|260 | 12 |0.24 a1
10 | 150 [4800(2300| 15 | 0.5 | 120 |3800|1200| 15 | 0.5 | 75 |2400/ 770 | 15 | 0.5 [ 180 |5700|2700| 15 | 0.5 [ 41 (1300|290 | 15 | 0.3
12 [ 150 |4000{1900| 18 | 0.6 [ 120 |3200|1200| 18 | 0.6 | 75 |2000| 720 | 18 | 0.6 | 180 |4800/2300| 18 | 0.6 | 41 |1100{280 | 18 | 0.36
16 | 150 |3000/1600| 24 | 0.8 | 120 |2400| 960| 24 | 0.8 [ 75 |1500| 600 | 24 | 0.8 | 180 |3600/1900| 24 | 0.8 | 40 | 800| 200 | 24 | 0.48

ae

Depth ap
of cut
H Bottom face milling
Carbon steel, Alloy steel, Pre-hardened steel, Hardened stainless steel, Copper, Copper alloy Heat resistant alloy
Mild steel Carbon steel, Alloy steel, Cobaly chromium alloy
Work Alloy tool steel
Material
AISI 1045, AISI 4140, AISI P21, AISI P20, AISI 630, AISI 631, Inconel718
ASTM A36, AISI 1010 AISI 4340, SKD, SKT 15-5PH, 17-4PH

DC  |Cutingspeed |Revolution| Table feed |Depth ofcut| Width ofcut | Cuting speed |Revolution) Table feed | Depth of cut| Wicthof cut | Cutting speed| Revolution| Table feed | Depth o cut Width o cut Cuting speed Revolution) Table feed | Depth of cut Wit ofcut | Cuting speed | Revolution| Table feed |Depth of cut| Wit of cut
(mm) | (m/min) | (min-") | (mmimin) | ap (mm) | ae (mm) | (mimin) | (min-1) | (mm/min) | ap (mm) | ae (mm) | (m/min) | (min-") | (mmimin)| ap (mm) | ae (mm) | (m/min) | (min-t) | (mmimin) | ap (mm) | ae (mm) | (mimin) | (min-Y) | (mmimin) | ap (mm) | a (mm)
6 | 110 5800({1400| 0.3 | 4.8| 90 |4800| 770/ 0.3 | 4.8| 55 |2900| 460 | 0.3 | 4.8| 130 [6900/1700| 0.3 | 4.8| 30 |1600| 180 | 0.18| 4.8
8 | 110 |4400{1200| 0.4 | 6.4] 90 3600 720| 0.4 | 6.4| 55 |2200| 440 | 0.4 | 6.4| 130 [5200/1500| 0.4 | 6.4| 30 1200|190 | 0.24| 6.4
10 (110 |3500{1100/ 0.5 | 8 [ 90 |2900| 640 0.5 | 8 | 55 |1800|400| 0.5 | 8 | 130 |4100({1300{ 05| 8 | 30 | 950/210|0.3 | 8
12 (1102900 930| 0.6 | 9.6 90 |2400| 580| 0.6 | 9.6| 55 |1500/ 360 | 0.6 | 9.6| 130 |3400({1100| 0.6 | 9.6 30 | 800| 200 | 0.36| 9.6
16 | 1102200/ 790| 0.8 |12.8] 90 |1800| 500| 0.8 |12.8| 55 [1100| 310 | 0.8 [12.8] 130 |2600| 940| 0.8 {12.8| 30 | 600| 150 | 0.48|12.8

ae
Depth

%% al
of cut p

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy etc. can be achieved with the use of emulsion.

Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.

ROUGHING BARREL TAPER RR¥ABIEN]

SOLID END MILLS
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SMART MIRACLE END MILLS

VQM HVRBF — Inch sizes

Corner radius, Medium cutting length, 4 flute, Irregular helix flutes (for finishing)

(WL Carbon Steel, Alloy Steel, Cast Iron {Toltee, Preardened el Hardened Skeel| -~ Hardened Steell Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  ©OPPerAlloy | Aluminum Alloy
©) ©) © O ©)

2 \, g —— | Typel
<
2 RE APMX §
o LF a
0
-
< m .2500"<RE<.5000"
@ +.0006"
DC<.5000" | DC=.5000"
% 0 0
= - .0008" - .0012"
<D( .250"<DCON<.375'| DCON=.500"
‘o e
- .00035" - .00043"
x @ Smart Miracle vibration control end mill achieving stable machining of difficult-to-cut materials.
IEILJ @ With the special substrate, suitable for finishing of heat resistance alloy, etc.
<
= (inch)
-
~ No.of| &
o Order Number DC RE APMX LF DCON . S |Type
o Flutes| ¢
&
VQMHVRBFD1/4R015 .2500 .0150 .6250 25 .2500 4 ® 1
2 VQMHVRBFD1/4R030 .2500 .0300 .6250 2.5 .2500 4 (] 1
5 VQMHVRBFD5/16R015 3125 .0150 .7500 2.75 3125 4 ® 1
8 VQMHVRBFD5/16R030 SL25 .0300 .7500 2.75 .3125 4 (] 1
o VQMHVRBFD5/16R060 .3125 .0600 .7500 2.75 .3125 4 (] 1
VQMHVRBFD3/8R015 .3750 .0150 .8750 3.0 .3750 4 ( 1
VQMHVRBFD3/8R030 .3750 .0300 .8750 3.0 .3750 4 (] 1
VQMHVRBFD3/8R060 .3750 .0600 .8750 3.0 .3750 4 (] 1
g VQMHVRBFD3/8R090 .3750 .0900 .8750 3.0 .3750 4 (] 1
s VQMHVRBFD1/2R030 .5000 .0300 1.1250 35 .5000 4 (] 1
% VQMHVRBFD1/2R060 .5000 .0600 1.1250 3.5 .5000 4 (] 1
'-; VQMHVRBFD1/2R090 .5000 .0900 1.1250 35 .5000 4 (] 1
= VQMHVRBFD1/2R120 .5000 .1200 1.1250 3.5 .5000 4 [ J 1
8 Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
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RECOMMENDED CUTTING CONDITIONS

Ml Shoulder milling
. ______________________________________________|]

Carbon steel (—30HRC) Alloy steel, Pre-hardened steel Precipitation hardening martensitic stainless steel,
Co-Cr-Mo alloy
Work
Lol AISI 1035, AISI 1050, ASTM 283 AISI H13, AISI 4140, AlSI P21 ASTM S 17400, ASTM S 17700,
17-4PH, 15-5PH etc.

DC Revolution | Table feed | Depth of cut | Width of cut | Revolution | Table feed | Depth of cut | Width of cut | Revolution | Table feed | Depth of cut | Width of cut
(inch) (min-1) (IPM) ap (inch) | ae (inch) (min-T) (IPM) ap (inch) | ae (inch) (min-T) (IPM) ap (inch) | ae (inch)
1/4 7500 94.5 .38 .013 6000 47.2 .38 .013 3800 29.9 .38 .013
5/16 6000 99.2 AT .016 4800 52.9 AT .016 3000 33.1 AT .016
3/8 5000 94.5 .56 .019 4000 50.4 .56 .019 2500 315 .56 .019
1/2 3800 71.8 .75 .025 3000 42.5 75 .025 1900 26.9 75 .025

=—ae
Depth of
cut ap
Copper, Copper alloy Heat resistant alloy
Work
Material

Inconel718 etc.

DC Revolution | Table feed | Depth of cut | Width of cut | Revolution | Table feed | Depth of cut | Width of cut
(inch) (min-1) (IPM) ap (inch) | ae (inch) (min-T) (IPM) ap (inch) | ae (inch)
1/4 9000 113 .38 .013 2000 9.5 .38 .008

5/16 7200 119 A7 .016 1600 10.1 A7 .009
3/8 6000 113 .56 .019 1300 11.5 .56 .011
1/2 4500 85.0 .75 .025 1000 10.1 .75 .015

ae
Depth of
cut ap

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy, and heat-resistant alloy can be achieved with the use of water-soluble cutting fluid.

Note 3) If the depth of cut is smaller than this table, feed rate can be increased.

Note 4) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the
rigidity of the machine or the work material installation is very low, then vibration can occur. In this case, please reduce the revolution
and feed rate proportionately, or set a lower depth of cut.
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SMART MIRACLE END MILLS

VQM HVRBF — Inch sizes

Corner radius, Medium cutting length, 4 flute, Irregular helix flutes (for finishing)

RECOMMENDED CUTTING CONDITIONS

B Face milling

Carbon steel (—30HRC) Alloy steel, Pre-hardened steel Precipitation hardening martensitic stainless steel,
Co-Cr-Mo alloy
Work
Material | Ais1 1035, AISI 1050, ASTM 283 AISI H13, AIS| 4140, AlS| P21 ASTM S 17400, ASTM S 17700,
17-4PH, 15-5PH etc.
DC Revolution | Table feed | Depth of cut | Width of cut | Revolution | Table feed | Depth of cut | Width of cut | Revolution | Table feed | Depth of cut | Width of cut
(inch) (min-1) (IPM) ap (inch) | ae (inch) (min-T) (IPM) ap (inch) | ae (inch) (min-T) (IPM) ap (inch) | ae (inch)
1/4 5500 52.0 .013 2 4500 28.3 .013 2 2800 17.6 .013 2
5/16 4400 48.5 .016 .25 3600 28.3 .016 .25 2200 17.3 .016 .25
3/8 3700 46.6 .019 .3 3000 26.0 .019 3 1800 15.6 .019 3
1/2 2800 35.3 .025 A4 2300 21.7 .025 4 1400 13.2 .025 4
ae
Depth of a
cut P
Copper, Copper alloy Heat resistant alloy
Work
et Inconel718 etc.
DC Revolution | Table feed | Depth of cut | Width of cut | Revolution | Table feed | Depth of cut | Width of cut
(inch) (min-1) (IPM) ap (inch) | ae (inch) (min-T) (IPM) ap (inch) | ae (inch)
1/4 6500 61.4 .013 2 1500 6.6 .008 2
5/16 5200 57.3 .016 .25 1200 7.6 .009 .25
3/8 4300 54.2 .019 .3 1000 8.8 .011 .3
1/2 3300 41.6 .025 A4 750 7.6 .015 A4
ae
Depth of ap
cut

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy, and heat-resistant alloy can be achieved with the use of water-soluble cutting fluid.

Note 3) Higher feeds and speeds can be used for smaller depth of cut.

Note 4) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the
rigidity of the machine or the work material installation is very low, then vibration can occur. In this case, please reduce the revolution
and feed rate proportionately, or set a lower depth of cut.
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6MHVCH

NEW

L0000

End mill, Medium cut length, 6 flute, Irregular helix flutes, With multiple thru-coolant
Carbon Steel, Alloy Steel, Cast Iron {Too Stel, PreHerdened Seel Hardened S|~ Hardened Steel Hardened Steel Austenitic f CARBIDE
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel - Copper Alloy | Aluminum Alloy
©) ©) © © @)
T T ——————
CoolStar ; SLR S | et g
z o
APMX o] <
LF o =)
o
N
-
-
<
m
0Dc512 ODc:>12 *
D
- 0.020 - 0.030 =
‘ DCON=10 | DCON=12 | DCON=16 | DCON=20 9(
@ 0 0 0 0 4
- 0.009 - 0.011 - 0,011 - 0.013
@ Vibration control end mill with multiple thru-coolant holes ensures stable machining %
on difficult-to-cut materials and applications requiring long overhangs. (mm) %
'_
53| 3
Order Number DC APMX LF DCON s3| & |Tye g
ZL| » o
o
VQ6MHVCHD1000 10 22 70 10 6 (] 1 é
VQ6MHVCHD1200 12 26 75 12 6 (] 1
VQ6MHVCHD1600 16 32 90 16 6 ® 1 %
VQ6MHVCHD2000 20 38 100 20 6 (] 1 (:5
3
o
0
-
=
=
a)
Z
L
[a]
|
o}
(%]
@ : USA Stock 1175



SMART MIRACLE END MILLS

VQO6MHVRBCH

Corner radius, Medium cut length, 6 flute, Irregular helix flutes, With multiple thru-coolant

00 07

CARBIDE Carbon Steel, Alloy Steel, Cast Iron {Too Seel, Pe-Hadened Steel Hadened Steel|  Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  ©9PPer Alloy AT 5
@) O ©) ©) O
COOIStar e — Oi AN X . ] Tvoel
w —_— e \ P
o APMX z
< RE / LE Q
Q
8 a
n
|
|
< 0.5<RE<4
DC<12 DC>12
] O ..
= - 0.020 - 0.030
2 ‘ DCON=10 | DCON=12 | DCON=16 | DCON=20
04 @ 0 0 0 0
- 0.009 - 0.011 - 0.011 - 0.013
% @ Vibration control corner radius end mill with multiple thru-coolant holes ensures stable
% machining on difficult-to-cut materials and applications requiring long overhangs. (mm)
|_
y 5 gl %
] Order Number DC RE APMX LF DCON o 5| 2 [Type
o ZiL| ®»
nd
g VQ6MHVRBCHD1000R050 10 0.5 22 70 10 6 [ ] 1
VQ6MHVRBCHD1000R100 10 1 22 70 10 6 (] 1
2 VQ6MHVRBCHD1200R050 12 0.5 26 75 12 6 (] 1
5 VQ6MHVRBCHD1200R100 12 1 26 75 12 6 (] 1
é VQ6MHVRBCHD1600R100 16 1 32 90 16 6 [ ] 1
VQ6MHVRBCHD1600R300 16 3 32 90 16 6 [ ] 1
VQ6MHVRBCHD1600R400 16 4 32 90 16 6 [ ] 1
VQ6MHVRBCHD2000R100 20 1 38 100 20 6 (] 1
VQ6MHVRBCHD2000R300 20 3 38 100 20 6 (] 1
VQ6MHVRBCHD2000R400 20 4 38 100 20 6 (] 1
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Endm

V%ﬁMHVCH

NEW

VO6MHVRBCH

ium cut length, 6 flute, Iregular helix flutes, With multiple thru-coolant -~ Comer radius, Medium cut length, 6 flute, Irreqular helix flutes, With multiple thru-coolant

NEW

RECOMMENDED CUTTING CONDITIONS
l Shoulder milling

(inch)
Alloy Steel, Tool Steel, Austenitic Stainless Steel(<200HB) | Copper, Copper Alloy Heat Resistant Alloy
Pre-hardened Steel Titanium Alloy
Work
EIEES AISI H13, AISI W1-10, AISI P21 | AISI 304, AISI 316, Ti-6AL-4V Inconel 718
DC Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed
(mm) | (inch) (min™") (IPM) (min™") (IPM) (min"") (IPM) (min™") (IPM)
10 | .394 - - 4800 78.7 - - 1300 10.2
12 472 — — 4000 78.7 — — 1100 9.1
16 |.630 4000 86.6 3000 63.0 2400 55.1 800 7.1
20 |.787 3200 74.8 2400 55.1 1900 43.3 640 5.9
<0.12DC <0.05DC
Depth of 0.5DC—1.5DC 0.5DC—1.5DC
Cut
DC : Dia.
W Trochoid milling (inch)

Alloy Steel, Tool Steel,
Pre-hardened Steel

Austenitic Stainless Steel(<200HB)
Titanium Alloy

Work
MElEE] AISI H13, AISI W1-10, AISI P21 | AISI 304, AISI 316, Ti-6AL-4V
DC Revolution Table feed Revolution Table feed
(mm) | (inch) (min"") (IPM) (min™) (1PM)
10 | .394 — - 4800 55.1
12 | 472 — - 4000 47.2
16 | .630 4000 63.0 3000 43.3
20 | .787 3200 55.1 2400 35.4
1.5DC=<
71 <0.12DC
Depth of /
Cut .
%%%mmc
A
DC : Dia.

Note 1) If the depth of cut is smaller, the revolution and the feed rate can be increased.

Note 2) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the work material installation is very low, then vibration can occur. In this case, please reduce the revolution and the

feed rate proportionately, or set a lower depth of cut.
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SMART MIRACLE END MILLS

VQTS5SMVRB =«

Corner radius, Medium cut length, 5 flute, Irregular helix flutes, With coolant hole

00 OO

CARBIDE Carbon Steel, Alloy Steel, Cast Iron {Too Seel, Pe-Hadened Steel Hadened Steel|  Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  ©9PPer Alloy AT 5
© ©
=z
[a)
9(: - APMX >
) RE LU ]
o \ LF 8
n \ ‘
APMX! N
| ! g;;veed
—
< RE
&l ‘j) +0.02
DC<16 20=<DC=25
s L'y
= - 0.03 - 0.04
2 ‘ DCON=16 |20<DCON<25
: fo T mmw
- 0.011 - 0.013

% @ Flute geometry suitable for slot milling.
a @ The sharp corner R edges provide long tool life in machining of titanium alloys. (mm)
<
o Order Number DC | RE |APMX| LU | DN | LF |DCON |PNoO | stock | Type
&
g VQT5MVRB160R300N048C 16 3 34 48 15.5 100 16 5 (] 1

VQT5MVRB200R400N060C 20 4 44 60 19.5 120 20 5 (] 1
2 VQT5MVRB250R400N075C 25 4 54 75 24.5 140 25 5 (] 1
T
% Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)
8 may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) or a laser tool setter.
Note 2) Non-standard corner R sizes are available by special orders. Contact us for details.

i Special Corner R Size Range

= (mm)
=

[a) DC RE

i 16 1-5

a)

= 20, 25 1-6

]

)
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

H Shoulder milling

Overhang Length DCx3 (DC=Dia.) (inch)
| L
Austenitic stainless steel (<200HB), Titanium alloy SE
Work Material =
oreMatenal | asi 304, AISI 316, Ti-6A-4V etc. g
DC Cutting speed | Revolution | Table feed | Depth of cut | Depth of cut j
(mm) | (inch) (SFM) (min-) (IPM) ap ae <
16 |.630| 230 1400 27.6 1.260 094 &
20 |.787 230 1100 21.7 1.575 .118
25 |.984 230 890 17.3 1.969 150 Y
ae 5
Depth <
of Cut a 04
o
LU
o
M Slot milling s
Depth of Cut DCx1 (inch) Depth of Cut DCx2 (inch)
] 1
Austenitic stainless steel (<200HB), Titanium alloy Austenitic stainless steel (<200HB), Titanium alloy El:J
©
Work Material | 55 304, AlSI 316, Ti-6A-4V etc. Work Material | 5| 304, AISI 316, Ti-6AI4V etc. <
O
=
DC Cutting speed | Revolution | Table feed | Depth of cut DC Cutting speed | Revolution | Table feed | Depth of cut =
(mm) | (inch) (SFM) (min-1) (IPM) ap (mm) | (inch) (SFM) (min-) (IPM) ap g
16 | .630 195 1200 16.5 .630 16 |.630 195 1200 9.4 1.260 8
20 |.787 195 950 13.0 787 20 |.787 195 950 7.5 1.575
25 |.984 165 640 8.7 .984 25 |.984 165 640 5.1 1.969
DC DC
Depth Depth
of Cut % % Iap of Cut t a®
4 DC : Dia. 4 DC : Dia.

Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)
may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) or a laser tool setter.

Note 2) When cutting titanium alloy, the use of water-soluble cutting fluid is effective.

Note 3) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the work material installation is poor, vibration or abnormal sound can occur.
In this case, please reduce the revolution and the feed rate proportionately, or set a lower depth of cut.

Note 4) If the depth of cut is smaller, the revolution and the feed rate can be increased.

Note 5) For slot milling, use a chuck with high clamping force.

SOLID END MILLS

1179



SMART MIRACLE END MILLS

VOTGUR &

Barrel, Medium cut length, 6 flute

00O

CARBIDE Carbon Steel, Alloy Steel, Cast Iron {Too Seel, Pe-Hadened Steel Hadened Steel|  Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  ©9PPer Alloy AT 5
O ©) O
RE1 RE2
LU 7 _—
= “ J 8 - - — | Typer
8 APMX L §
) o
-
-
<
m
" RE1<4 RE2<100
= +0.01 +0.01
2 DCON<10 | DCON=12
o 0 0
- 0.009 - 0.011

% @ Nose and tangential form part has two distinct radii.
% @ Irregular pitch design prevents chattering. (mm)
|_
o Order Number DC REL | RE2 | APMX | LF | DCON | N%OoT | stock | Type
&
% VQT6URR0O20R075S08 8 2 75 21 90 8 6 (] 1

VQT6URR020R085S10 10 2 85 26 100 10 6 ([ ] 1
2 VQT6URRO30R075S10 10 3 75 22 100 10 6 [ ] 1
5 VQT6URRO040R100S12 12 4 100 25 110 12 6 [ 1
3
x

Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)
may not work.
When measuring the tool length, an internal contact / non-electric type or laser tool setter is recommended.
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

H Effective Angle

Please refer to the table below for the use of the nose radius (RE1) and tangential form radius (RE2).

L
<
(inch) 2
. ; . RE2 o
Order Numb Nose Radius Tangential Form Radius Effective Angle n
raer Rumboer REL1 Effective Angle RE2 Effective Angle ‘
VQT6URRO20R075S08 .079 (2mm) 76.6° 2.953 ( 75mm) 13.4° RE1 ; j
VQT6URRO020R085S10 .079 (2mm) 74.5° 3.346 ( 85mm) 15.5° Effective Angle ‘ é
VQT6URRO30R075S10 .118 (3mm) 76.4° 2.953 ( 75mm) 13.6°

VQT6URR040R100S12 .157 (4mm) 78.3° 3.937 (100mm) 11.7° wn
2
@)
<
M Side Milling with the Use of the Tangential Form Radius (RE2) (inch) @x
Mild steel (<180HB) Austenitic stainless steel (<200HB) Aluminum alloy (Si<5%) %
Carbon steel, Alloy steel (180—280HB) | Titanium alloy o
Work Material S
—
DC RE2 Revolution | Table feed | Depth of cut | Revolution | Table feed | Depth of cut | Revolution | Table feed | Depth of cut %
mm inch mm inch (min™) (IPM) ap (min™) (IPM) ap (min™) (IPM) ap o
8 |.315 75 |2.953| 8000 94.5 .002-.012 3200 30.3 .002-.012 | 16000 189.0 .002-.012 é
10 |.394 85 |3.346( 6400 74.8 .002-.012 2500 23.6 .002—-.012 | 13000 1585 .002-.012 o
10 |.394 75 |2.953| 6400 74.8 .002-.012 2500 23.6 .002—-.012 | 13000 153.5 .002-.012 =
12 |.472| 100 [3.937| 5300 63.0 .002-.012 2100 19.7 .002-.012 | 11000 129.9 .002-.012 5
S
o

B Depth of Cut Calculation Table Based on Tangential Form Radius (RE2) and Cusp Height (h) (inch)

/' ' ' '~ |
Order Number RE2 Cusp Height h |.000004|.000012|.000020|.000031|.000039|.000118|.000197|.000315 "
VQT6URR020R075S08 |2.953 ( 75mm) .0096 .0167 .0216 .0273 .0305 .0528 .0682 .0863 Q‘
=
VQT6URRO30R075S10 |2.953 ( 75mm) .0096 .0167 .0216 .0273 .0305 .0528 .0682 .0863 %

Depth of Cut ap

VQT6URR020R085S10 |3.346 ( 85mm) .0103 .0178 .0230 .0291 .0325 .0562 .0726 .0918 g
VQT6URR040R100S12 |3.937 (100mm) .0111 .0193 .0249 .0315 .0352 .0610 .0787 .0996 é

Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)
may not work.
When measuring the tool length, an internal contact/non-electric type or laser tool setter is recommended.

Note 2) Recommended for finish cutting only.

Note 3) The tool contact part differs between the nose radius and tangential form radius depending on machining geometries and tilt angles.
Select suitable cutting conditions according to tool contact parts.

w
H
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SMART MIRACLE END MILLS

VOTG6UR =

Barrel, Medium cut length, 6 flute

CARBIDE

RECOMMENDED CUTTING CONDITIONS
B Fillet Milling with the Use of the Nose Radius (RE1)

(inch)

lél:'] Mild Steel (<180HB) Austenitic Stainless Steel (£200HB) Aluminum Alloy (Si<5%)
< Carbon Steel, Alloy Steel (180—280HB) | Titanium Alloy
D -
o Work Material
0
-l DC RE1 Revolution | Table feed | Depth of cut | Depth of cut | Revolution | Table feed | Depth of cut | Depth of cut | Revolution | Table feed | Depth of cut | Depth of cut
<—(| mm inch mm inch | (miny | (1PM) ap ae (min") | (IPMm) ap ae (min™") | (IPM) ap ae
2] 8 |.315 2 .079 | 16000 | 94.5 .016 .039 | 6400 | 22.8 .016 .039 (32000 | 189.0 | .016 .039

10 |.394| 2 .079 (16000 | 94.5 .016 .039 | 6400 | 22.8 .016 .039 [32000| 189.0 | .016 .039
(7)) 10 |.394| 3 .118 [ 11000 | 66.9 .024 .059 | 4200 | 15.0 .024 .059 (21000 | 126.0 | .024 .059
g 12 |.472 | 4 .157 | 8000 | 47.2 .031 .079 | 3200 | 11.4 .031 .079 [16000| 94.5| .031 .079
:

Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)
x may not work.
L When measuring the tool length, an internal contact/non-electric type or laser tool setter is recommended.
% Note 2) Recommended for finish cutting only.
= Note 3) The tool contact part differs between the nose radius and tangential form radius depending on machining geometries and tilt angles.
Select suitable cutting conditions according to tool contact parts.
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IMPACT MIRACLE END MILLS

VF2XL

End mill, 2 flute, Long neck

900

DC<3 DC=3
Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, re-Hardened tee, Hardered S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  SOPPSTAlloy A
O ©) ©
- 1 BHTA2 12°
g =1 - Typel
APMX §
LU a
LF
0.1<DC=<3
0
- 0.020
4<DCON=<6
0
- 0.008
@ 2 flute long neck end mill for high-speed machining of hardened steels.
(mm)
No.of | &

Order Number DC APMX LU DN LF DCON Flutes % Type
VF2XLD0010N005 0.1 0.15 0.5 0.085 45 4 2 * 1
VF2XLD0020N006 0.2 0.3 0.6 0.17 45 4 2 * 1
VF2XLD0020N010 0.2 0.3 1 0.17 45 4 2 * 1
VF2XLD0020N015 0.2 0.3 1155 0.17 45 4 2 * 1
VF2XLD0030N010 0.3 0.5 1 0.27 45 4 2 * 1
VF2XLD0030N020 0.3 0.5 2 0.27 45 4 2 * 1
VF2XLD0030N030 0.3 0.5 3 0.27 45 4 2 * 1
VF2XLD0040N010 0.4 0.6 1 0.36 45 4 2 * 1
VF2XLD0040N020 0.4 0.6 2 0.36 45 4 2 * 1
VF2XLD0040N040 0.4 0.6 4 0.36 45 4 2 * 1
VF2XLD0050N020 0.5 0.8 2 0.46 45 4 2 * 1
VF2XLD0O050N040 0.5 0.8 4 0.46 45 4 2 * 1
VF2XLD0O050N060 0.5 0.8 6 0.46 45 4 2 * 1
VF2XLD0O060N020 0.6 0.9 2 0.56 45 4 2 * 1
VF2XLD0060N040 0.6 0.9 4 0.56 45 4 2 * 1
VF2XLD0O060N060 0.6 0.9 6 0.56 45 4 2 * 1
VF2XLD0O080N040 0.8 1.2 4 0.76 45 4 2 * 1
VF2XLD0O080ON060 0.8 1.2 6 0.76 45 4 2 * 1
VF2XLD0O08ONO80 0.8 1.2 8 0.76 50 4 2 * 1
VF2XLDO08ON100 0.8 1.2 10 0.76 50 4 2 * 1
VF2XLD0100N040 1 1.5 4 0.94 50 4 2 * 1
VF2XLD0100N060 1 1.5 6 0.94 50 4 2 * 1
VF2XLD0100N080 1 1.5 8 0.94 50 4 2 * 1
VF2XLD0100N100 1 1.5 10 0.94 50 4 2 * 1
VF2XLD0100N120 1 1.5 12 0.94 50 4 2 * 1
VF2XLD0150N060 1155 2.3 6 1.44 50 4 2 * 1
VF2XLD0150N080 1.5 2.3 8 1.44 50 4 2 * 1
VF2XLD0150N100 1.5 2.3 10 1.44 50 4 2 * 1
VF2XLD0150N120 1.5 2.3 12 1.44 50 4 2 * 1
VF2XLD0150N160 155 2.3 16 1.44 60 4 2 * 1
VF2XLD0200N060 2 3 6 1.9 50 4 2 * 1

% : Stocked in Japan
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CARBIDE
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IMPACT MIRACLE END MILLS

VEF2XL

End mill, 2 flute, Long neck

(mm)
No.of | &
Order Number DC APMX LU DN LF DCON Flutes e} Type

n
VF2XLD0200N080 2 3 8 1.9 50 4 2 * 1
VF2XLD0200N100 2 3 10 1.9 50 4 2 * 1
VF2XLD0200N120 2 3 12 1.9 50 4 2 * 1
VF2XLD0200N160 2 3 16 1.9 60 4 2 * 1
VF2XLD0200N200 2 3 20 1.9 60 4 2 * 1
VF2XLD0300N120 8 4.5 12 2.9 50 6 2 * 1
VF2XLD0300N160 3 4.5 16 2.9 60 6 2 * 1
VF2XLD0300N200 8 4.5 20 2.9 60 6 2 * 1

% : Stocked in Japan



CARBIDE
RECOMMENDED CUTTING CONDITIONS

Hardened steel (45—55HRC) Hardened steel (55—62HRC)
Work Material Ll
AISI H13 efc. AISI D2 etc. o
<
)
DC LU Revolution Table feed Depth of cut per pass | Revolution Table feed Depth of cut per pass o
(mm) (mm) (min'™) (mm/min) (1PM) ap (mm) (min'™) (mm/min) (IPM) ap (mm) D
0.1 0.5 40000 100 3.9 0.002 40000 80 3.1 0.001 3
0.6 40000 400 15.7 0.004 40000 360 14.2 0.004 Z:I
0.2 1 40000 300 11.8 0.003 40000 250 9.8 0.002 m
1.5 40000 200 7.9 0.002 40000 150 5.9 0.001
1 40000 500 19.7 0.006 40000 450 17.7 0.004 n
0.3 2 40000 400 15.7 0.003 38000 350 13.8 0.002 g
3 38000 250 9.8 0.002 36000 200 7.9 0.001 <
1 40000 800 31.5 0.008 36000 500 19.7 0.006 o
0.4 2 40000 500 19.7 0.007 30000 350 13.8 0.005 o
4 36000 300 11.8 0.004 27000 200 7.9 0.003 E
2 40000 800 315 0.01 30000 600 23.6 0.009 s
0.5 4 36000 600 23.6 0.008 27000 450 17.7 0.007
6 30000 400 15.7 0.005 22000 300 11.8 0.004 d
2 40000 1000 39.4 0.015 30000 700 27.6 0.012 x
0.6 4 36000 800 315 0.01 27000 500 19.7 0.01 %
6 30000 600 23.6 0.006 22000 350 13.8 0.006 m
4 36000 1200 47.2 0.03 27000 900 35.4 0.02 %
6 30000 900 35.4 0.02 22000 650 25.6 0.015 T
0.8 8 24000 600 23.6 0.01 18000 450 17.7 0.008 %
10 20000 400 15.7 0.008 15000 300 11.8 0.005 8
4 32000 1600 63.0 0.05 24000 1100 43.3 0.04
6 32000 1400 55.1 0.04 24000 1000 39.4 0.03
1 8 28000 1000 39.4 0.03 21000 750 29.5 0.02
10 28000 800 315 0.02 21000 600 23.6 0.015 9
12 24000 500 19.7 0.02 18000 370 14.6 0.01 §
6 22000 1200 47.2 0.08 16000 900 35.4 0.06 %
8 22000 1100 43.3 0.07 16000 800 315 0.05 L
1.5 10 22000 1000 39.4 0.06 16000 750 29.5 0.04 %
12 20000 800 315 0.05 15000 600 23.6 0.03 8
16 18000 500 19.7 0.03 13000 350 13.8 0.02
6 16000 1000 394 0.15 12000 750 29.5 0.15
8 16000 1000 39.4 0.15 12000 750 29.5 0.1
2 10 16000 800 315 0.1 12000 600 23.6 0.08
12 16000 800 BI85 0.08 12000 600 23.6 0.06
16 15000 600 23.6 0.06 11000 450 17.7 0.05
20 14000 500 19.7 0.05 10000 350 13.8 0.04
12 11000 800 315 0.2 8200 600 23.6 0.15
3 16 11000 600 23.6 0.15 8200 450 17.7 0.15
20 11000 500 19.7 0.1 8200 350 13.8 0.1
DC
Depth of cut =ap
//, DC : Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions. Please use the above table
as a start reference point.
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IMPACT MIRACLE END MILLS

VF2MV

End mill, Medium cut length, 2 flute, Irregular helix flutes

QOO0

(WS Carbon Steel, Alloy Steel, Cast Iron {ToolSee, Peardened Sl Hardened Skeel] - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (£45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat ResistantAlloy| OPPerAlioy | - Aluminum Alloy
O © ©)

___—1BHTA215°
LU ) S}
: Bl T e
< 4 i APMX z
8 LF g
n
|
= e | Type2
oM APMX g
LF 8
<DC<
" 0.05_DC_6
2 - 0.020
2 4<DCON<6
@ 0
- 0.008
x  @Anirregular helix 2 flute square end mill suitable for high-speed machining of hardened steel.
L
Z
= (mm)
d X
o Order Number DC APMX LF DCON No.of | 8 | 1ype
o Flutes | ¢
&
VF2MVDO0050 0.5 1.3 40 4 2 ® 1
2 VF2MVDO0100 1 2.5 40 4 2 ° 1
5 VF2MVDO0150 15 3.8 40 4 2 ° 1
é VF2MVD0200 2 5 40 4 2 |e| 1
VF2MVDO0250 2.5 6.3 40 4 2 [ 1
VF2MVDO0300 3 745 50 6 2 ® 1
VF2MVDO0400 4 10 50 6 2 ® 1
VF2MVDO0500 5 125 50 6 2 ® 1
VF2MVDO0600 6 15 50 6 2 ® 2

0
|
=
=
@]
Z
L
a
3
]
(D]
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC)
Pre-hardened steel
Work L
Material | nsi 113, AlSI W1—10, AIS| H13 etc. AIS| D2 etc. x
AISI P21 etc. 5(
DC | Revolution Table feed Depth of cut| Revolution Table feed Depth of cut| Revolution Table feed Depth of cut 9)
(mm) | mint) [ (mm/min) | (1PM) (mm) (min®) [ (mm/min) | (1PM) (mm) (min®) [ (mm/min) | (1PM) (mm)
0.5 40000 1000 394 0.015 40000 960 37.8 0.015 30000 600 23.6 0.01 _|
1 40000 2000 78.7 0.06 32000 1600 63.0 0.06 16000 550 21.7 0.05 z:'
1.5 40000 3000 118.1 0.12 32000 1900 74.8 0.08 10600 500 19.7 0.08 0}
2 30000 3000 118.1 0.18 24000 1900 74.8 0.10 8100 400 15.7 0.1
2.5 24000 2600 102.4 0.25 19000 1600 63.0 0.13 6400 350 13.8 0.13 g
& 20000 2300 90.6 0.30 16000 1400 55.1 0.15 5400 300 11.8 0.15 )
4 15000 2000 78.7 0.40 12000 1200 47.2 0.20 4000 240 9.4 0.2 é
5 12000 1600 63.0 0.50 9000 900 35.4 0.25 3200 190 7.5 0.2
6 10000 1400 55.1 0.60 7000 700 27.6 0.30 2700 160 6.3 0.2 @
<Please refer to the list above L
for depth of cut. DC o
<
Depth of <1bC <Please refer to the list above =
cut for depth of cut.
” m
DC : Dia.
1a. o
o

Note 1) When slotting, reduce the revolutions by 50 - 70% and the feed rate by 40 - 60%. é

Note 2) For austenitic stainless steel, titanium and heat-resistant alloys, VFMHYV is recommended.

Note 3) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity %
of the machine or the work material installation is very low, then vibration can occur. In this case, please reduce the revolution and feed T
rate proportionately, or set a lower depth of cut. %

2
0
|
=
=
@]
zZ
|
[a)
3
O
0
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IMPACT MIRACLE END MILLS

VF4MV

End mill, Medium cut length, 4 flute, Irregular helix flutes

S0

35°
38°

O

CARBIDE Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, reHardened Stee, Harcered Sel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  OPPSTAlloy AT
O ©) ©)
Ll A o S |
4
S APMX 5
o LF a
n
-
-
<
m
<
" CI)DC_12 ODC>12
)
= - 0.020 - 0.030
9( ‘ DCON=6 | 8<DCON<10 [12<DCON<16| DCON=20
o’ @ 0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013

x  @Anirregular helix 4 flute square end mill suitable for high-speed machining of hardened steel.
LLl
5‘:
= (mm)
d X
o Order Number DC APMX LF DCON No.of | 8 | 1ype
o Flutes | ¢
&

VF4MVDO0600 6 15 50 6 4 ° 1
e VFAMVDO0800 8 20 60 8 4 | e| 1
5 VF4MVD1000 10 25 70 10 4 ([ J 1
é VF4MVD1200 12 30 90 12 4 |e| 1

VF4MVD1600 16 40 100 16 4 * 1

VF4MVD2000 20 50 110 20 4 * 1

v RECOMMENDED CUTTING CONDITIONS
- |
= Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC)
% Pre-hardened steel
& WorI_(
o Material | s 13, AlSI W1—10, AIS| H13 etc. AISI D2 etc.
8 AISI P21 etc.
n DC | Revolution Table feed Depth of cut | Revolution Table feed Depth of cut | Revolution Table feed Depth of cut
(mm) (min™) | (mm/min) (1PM) (mm) (min™) [ (mm/min) (1IPM) (mm) min™) [ (mm/min) (1PMm) (mm)
6 10000 2100 82.7 0.60 7000 1400 55.1 0.30 2700 320 12.6 0.20
8 8000 1500 59.1 0.80 5600 1100 43.3 0.40 2000 240 9.4 0.20
10 6400 1400 55.1 1.00 4500 950 37.4 0.50 1600 210 8.3 0.30
12 5400 1200 47.2 1.00 3800 860 33.9 0.50 1300 160 6.3 0.30
16 2400 550 21.7 3.00 1200 280 11.0 0.80 1000 130 51 0.30
20 1900 480 18.9 4.00 1000 240 9.4 1.00 800 100 3.9 0.30
<Please refer to the list above
for depth of cut. DC
Depth of <1pC <Please refer to the list above
cut for depth of cut.
h
DC : Dia.

Note 1) When slotting, reduce the revolutions by 50 - 70% and the feed rate by 40 - 60%.

Note 2) For austenitic stainless steel, titanium and heat-resistant alloys, VFMHV is recommended.

Note 3) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the work material installation is very low, then vibration can occur. In this case, please reduce the revolution and feed
rate proportionately, or set a lower depth of cut.
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VF6MHV

End mill, Medium cut length, 6 flute, Irregular helix flutes

@ s
y 45°

O &

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, reHardened Stee, Harcered Sel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  OPPSTAlloy AT
@) O ©) ©
B— S
- APMX_| g
LF g
DC<12 DC>12
0 0
- 0.020 - 0.030
DCON=6 |8<DCON<10|12<DCON<16| DCON=20
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
@ Newly developed irregular helix 6 flute geometry reduces vibrations and achieves high efficiency machining.
Suitable for machining of difficult-to-cut materials such as stainless steel, titanium alloy and inconel.
(mm)
4
Order Number DC APMX LF DCON :‘L’Jt:; 8 | Type
n
VF6MHVDO0600 6 13 50 6 6 * 1
VF6MHVDO0800 8 19 60 8 6 * 1
VF6MHVD1000 10 22 70 10 6 * 1
VF6MHVD1200 12 26 75 12 6 * 1
VF6MHVD1600 16 32 90 16 6 * 1
VF6MHVD2000 20 38 100 20 6 * 1

RECOMMENDED CUTTING CONDITIONS

Ml Side milling

Alloy steel, Tool steel, Austenitic stainless steel, Heat resistant alloy
Pre-hardened steel Titanium alloy
Work
Material | o|5| H13, AISI W1-10, AISI 304, AlSI 306, Inconel718 etc.
AIS| P21 etc. Ti-6Al-4V etc.
DC Revolution Table feed Revolution Table feed Revolution Table feed
(mm) (min™) (mm/min) (1IPM) (min™) (mm/min) (1Pm) (min'™) (mm/min) (1IPM)
6 10600 2900 114.2 8000 2000 78.7 2100 320 12.6
8 8000 2900 114.2 6000 2000 78.7 1600 300 11.8
10 6400 2700 106.3 4800 2000 78.7 1300 260 10.2
12 5300 2700 106.3 4000 2000 78.7 1100 230 9.1
16 4000 2200 86.6 3000 1600 63.0 800 180 7.1
20 3200 1900 74.8 2400 1400 5511 640 150 5.9
<0.1DC <0.05DC
Depth of <1.5DC <1.5DC
cut
DC : Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.
Note 2) If the depth of cut is smaller than this table, feed rate can be increased.
Note 3) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the work material installation is very low, then vibration can occur. In this case, please reduce the revolution and feed
rate proportionately, or set a lower depth of cut.

SQUARE

BALL

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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IMPACT MIRACLE END MILLS

VFEMHVCH

End mill, Medium cut length, Irregular helix flutes, with multiple thru-coolant

LO:00%

CARBIDE Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, re-Hardened Stee, Hardered Sel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  OPPerAlloy AT
O O ©) ©)
CoolStar - TR - el
L 2 MY ype
4 - APMX | z
g LF Q
o
n
—
-
<
m
16=<DC=20
s @)
2 - 0.03
2 DCON=16 | DCON=20
a4 0 0
- 0.011 - 0.013
x @ Vibration control end mill with multiple internal through coolant holes ensures stable
lEILJ machining on difficult-to-cut materials and applications requiring long overhangs.
<
= (mm)
=]
Ll 5 3|
o Order Number DC APMX LF DCON s 5| & [Type
EE Z@| ®
m
VF8MHVCHD1600 16 32 90 16 8 * 1
% VF8MHVCHD2000 20 38 100 20 8 * 1
T
S
S RECOMMENDED CUTTING CONDITIONS
B Shoulder milling
Alloy steel, Tool steel, Austenitic stainless steel, Heat resistant alloy
Work | Pre-hardened steel Titanium alloy
9 Material
- AISI H13, AISI W1-10, AISI P21 AISI 304, AISI 306, Ti-6Al-4V Inconel718
=
% DC |Revolution Table feed Revolution Table feed Revolution Table feed
w (mm) | (min™) | (mm/min) | (1PM) (min™) | (mm/min) | (1PM) (min™) | (mm/min) | (1PM)
% 16 4000 2400 94.5 3000 2100 82.7 800 240 9.4
8 20 3200 1900 74.8 2400 1900 74.8 640 200 7.9
<0.08DC <0.05DC
Depth of 0.5DC—1.5DC 0.5DC—1.5DC
cut
M Trochoidal milling bC:Dia
o Note 1) If the depth of cut is shallow,
Alloy steel, Tool steel, Pre-hardened steel A_uste_:nmc stainless steel, the revolution and feed rate
Work Titanium alloy .
el can be increased.
AISI H13, AISI W1-10, AISI P21 AIS| 304, AIS| 306, Ti-6AI-4V Note 2) The irregular helix flute end
mill has a larger effect on
DC Revolution Table feed Revolution Table feed Controlling vibration when
(mm) (min™) (mm/min) ()] (min™") (mm/min) (1PM) cqmpared to sta_ndard_e_n(_j
16 4000 1900 748 3000 1400 551 mills. However, if the rigidity
-~ ’ ' of the machine or the work
20 3200 1500 59.0 2400 1200 47.2 material installation is poor,
—— <+ 15DC=< vibration or abonrmal sound
v .
Depth of ’_‘%%. <0.08DC can occur. In this case,
cut %// 0.5DC—1.5DC please reduce the revolution
% . 7 A and feed rate proportionately,
or set a lower depth of cut.
DC:Dia.
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VESD

End mill, Short cut length, For hardened materials

&/ﬁ 3°° 45° 0 ) %
DC<3 DC>3 DC<3

%

DC>3
Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, re-Hardened tee, Hardered S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  SOPPSTAlloy A
O ©) ©)
___— 1 BHTA215°
H JEEN\a i | Typet
APMX| §
LF o
=t \y\) - - Type 2
APMX §
LF a
1=DC=12
0
- 0.02
DCON=6 | 8<DCON<10 | DCON=12
0 0 0
- 0.008 - 0.009 - 0.011
@ End mills with Impact Miracle coating for high hardness materials.
(mm)
X
Order Number DC APMX LF DCON No.of | 8 | 1ype
Flutes | ¢
VFSDDO0100 1 2 45 6 4 (] 1
VFSDDO0150 1.5 S 45 6 4 (] 1
VFSDDO0200 2 4 45 6 4 (] 1
VFSDDO0250 2.5 5 45 6 4 (] 1
VFSDDO0300 3 6 45 6 6 (] 1
VFSDDO0350 35 7 45 6 6 (] 1
VFSDDO0400 4 8 45 6 6 (] 1
VFSDDO0500 5 10 50 6 6 (] 1
VFSDDO0600 6 12 50 6 6 (] 2
VFSDDO0800 8 16 60 8 6 ( 2
VFSDD1000 10 20 70 10 6 [ ] 2
VFSDD1200 12 24 75 12 6 (] 2

CARBIDE

SQUARE

BALL

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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IMPACT MIRACLE END MILLS

VEMD

End mill, Medium cut length, For hardened materials

000 =

DC<3 DC2>3 DC<3 DC2>3
(WS Carbon Steel, Alloy Steel, Cast Iron {ToolStee, Pefardened el Hardened Skeel] - Hardened Steell Hardened Steel Austenitic Titanium Alloy, )
(<30HRC) (45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  COPPeTAlloy | Aluminum Alloy
O © ©)

} BHTA2 15° -
y
Esss— o — 8 type
APMX
LF

8[& X §§ - S Type 2
APMX LF I 8

of AN - 5
DC<12 DC>12 5 A\ ]8 Type 3
0 0
- 0.02 - 0.03 APMX LF
DCON=6 |8<DCON<10 | 12<DCON<16 | 20SDCON<25
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013

@ End mills with Impact Miracle coating for high hardness materials.

SQUARE

BALL

(92)
—
a
<
04
o
i
<
'_
—l
i
@
14
<
o
O
=
T
O
=)
o
o

(mm)
X
Order Number DC APMX LF DCON No.of | S | 1ype
Flutes | &
VFMDDO0100 1 3.5 60 6 4 ° 1
VFMDDO0150 15 5 60 6 4 | @ 1
VFMDD0200 2 7 60 6 4 ° 1
VFMDD0250 2.5 8 60 6 4 | e 1
VFMDDO0300 3 10 60 6 6 ° 1
VFMDD0400 4 12 60 6 6 ° 1
VFMDDO0500 5 15 60 6 6 ° 1
- VFMDDO0600 6 15 60 6 6 ° 2
3 VFMDDO0800 8 20 75 8 6 ° 2
S VFMDD1000 10 25 80 10 6 ° 2
0 VFMDD1200 12 30 100 12 6 ° 2
g VFMDD1400 14 35 105 12 6 | * 3
= VFMDD1500 15 40 110 16 6 | % 1
2 VFMDD1600 16 40 110 16 6 | * 2
VFMDD1800 18 40 120 16 6 | % 3
VFMDD2000 20 45 125 20 6 | * 2
VFMDD2200 22 45 135 20 6 | % 3
VFMDD2500 25 60 160 25 6 | * 2
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VEFSD

End mill, Short cut length, For hardened materials

VEMD

End mill, Medium cut length, For hardened materials

RECOMMENDED CUTTING CONDITIONS

Hardened steel (45—55HRC)

Hardened steel (55—62HRC)

Hardened steel (62—70HRC)

Work
Material | A\g1 113 etc. AISI D2 etc. AISI W1, AISI M2 etc.
DC | Revolution Table feed Width of cut | Revolution Table feed Width of cut | Revolution Table feed Width of cut
(mm) (min™) | (mm/min) (IPMm) ae (mm) (min™) | (mm/min) (IPMm) ae (mm) (min™) | (mm/min) (1IPMm) ae (mm)
1 40000 1200 47.2 0.05 40000 800 315 0.03 32000 500 19.7 0.02
2 40000 2000 78.7 0.1 24000 1000 39.4 0.05 16000 600 23.6 0.05
3 32000 3800 149.6 0.2 16000 1900 74.8 0.1 11000 1200 47.2 0.05
4 24000 4400 173.2 0.2 12000 2200 86.6 0.1 8000 1300 51.2 0.05
6 16000 5800 228.3 0.3 8000 2900 114.2 0.2 5300 1800 70.9 0.1
8 12000 5800 228.3 0.4 6000 2900 114.2 0.2 4000 1800 70.9 0.1
10 9600 5800 228.3 0.5 4800 2900 114.2 0.3 3200 1800 70.9 0.2
12 8000 4800 189.0 0.6 4000 2400 94.5 0.3 2700 1500 59.1 0.2
16 6000 3600 141.7 0.8 3000 1800 70.9 0.5 2000 1100 43.3 0.3
20 4800 2900 114.2 1.0 2400 1400 55.1 0.5 1600 880 34.6 0.3
25 3800 2300 90.6 1.0 1900 1100 43.3 0.5 1300 720 28.3 0.3
ae ae
Depth of
ot <1.5DC <1.0DC
DC : Dia.
W Slot milling with small diameter tools
Work Hardened steel (45—55HRC) Hardened steel (55—62HRC)
Material | Aisi H13 etc. AISI D2 etc.
DC | Revolution Table feed Depth of cut | Revolution Table feed Depth of cut
(mm) (min™) | (mm/min) (IPM) ap (mm) (min™) | (mm/min) (IPM) ap (mm)
1 15000 300 11.8 0.1 9500 110 4.3 0.05
2 8000 320 12.6 0.2 4800 190 75 0.1
DC
Depth of
cut ap
4 DC : Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.

SQUARE

BALL

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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IMPACT MIRACLE END MILLS

VFM D — Inch sizes

End mill, Medium cut length, For hardened materials

9000

DC<1/8 DC>1/8 DC<1/8  DC>1/8
CARBIDE Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, re-Hardened tee, Hardered S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  SOPPSTAlloy A
O ©) ©)
| | BHTA2 15° -
O ONSNT ] [ e
D: [a]
< APMX
) LF
o
n
4
19} R _ o}
3 SEENN 18 Type2
é APMX L
DC<.5000" | DC=.5000"
) " "
= - .0008 - .0012
9( . 2500'<DCON<.3750'| DCON=.5000"
2 QT
- .00035" - .00043"
@ End mills with Impact Miracle coating for high hardness materials.
LLl
%
= (inch)
d X
o Order Number DC APMX LF DCON No.of | 8 | 1ype
EE: Flutes | ¢
@ VFMDD1/32 .0313 .0938 2.5 .2500 4 (] 1
2 VFMDD1/16 .0625 .1875 2.5 .2500 4 (] 1
5 VFMDD3/32 .0938 .2813 25 .2500 4 (] 1
8 VFMDD1/8 .1250 .3750 2.5 .2500 6 ( J 1
o VFMDD5/32 .1563 .5000 2.5 .2500 6 ( 1
VFMDD3/16 .1875 .5630 2.5 .2500 6 [ J 1
VFMDD1/4 .2500 .5630 3.5 .2500 6 ( 2
VFMDD5/16 3125 .6875 4.0 3125 6 ( 2
VFMDD3/8 3750 .8125 4.0 .3750 6 [} 2
VFMDD1/2 .5000 1.0938 4.5 .5000 6 [ J 2

0
|
=
=
@]
Z
L
a
3
]
(D]
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RECOMMENDED CUTTING CONDITIONS

Hardened steel (45—55HRC)

Hardened steel (55—62HRC)

Hardened steel (62—70HRC)

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.

Work
Material | Aig1 113 etc. AISI D2 etc. AISI W1, AISI M2 etc.
DC | Revolution Table feed Width of cut [ Revolution Table feed Width of cut | Revolution Table feed Width of cut
(inch) (min™") | (mm/min) (Pm) ae (inch) (min) | (mm/min) (1PMm) ae (inch) (min") | (mm/min) (IPM) ae (inch)
.0313 | 40000 1100 43.3 .0016 40000 800 315 .00094 36000 500 19.6 .00063
.0625 | 40000 1800 70.8 .0031 30000 960 37.8 .0019 20000 560 22 .0013
.0938 | 40000 2600 102 .0047 20000 1100 43 .0028 13000 680 26.6 .0019
.1250 | 30000 4100 161 .0063 15000 2100 82 .0038 10000 1300 49.6 .0025
.1563 | 24000 4300 170 .0078 12000 2200 86 .0047 8000 1300 51 .0031
.1875 | 20000 4800 189 .0094 10000 2400 94.5 .0056 6700 1400 55 .0038
.2500 | 15000 5800 228 .013 7500 2900 114 .0075 5000 1800 70.8 .005
.3125 | 12000 5800 228 .016 6000 2900 114 .0094 4000 1800 70.8 .0063
.3750 | 10000 5800 228 .019 5000 2900 114 .011 3300 1800 70.8 .0075
.5000 7500 4500 177 .025 3800 2300 90.5 .015 2500 1400 55 .01
<ae <ae
Desgt‘ of <1.5DC <1.0DC
DC : Dia.

CARBIDE

SQUARE

BALL

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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IMPACT MIRACLE END MILLS

VFSFPR

Roughing end mill, Short cut length, 3—4 flute

o0

DC<8 DC=>8

(WS Carbon Steel, Alloy Steel, Cast Iron {ToolSee, Peardened Sl Hardened Skeel] - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (£45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat ResistantAlloy| OPPerAlioy | - Aluminum Alloy
O ©) O ©)

} BHTA2 15°

8 Typel
. e
<
S LF
o
n z
- + |8 Type2
o
|
_
< LF
m
0 S &
%) fal I - % Q Type3
g APMX
< DCON=6 8<DCON<10 | 12<DCON<16 | DCON=20 LF
o 0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
x @ Impact Miracle roughing end mills for a wide range of work materials from
IEILJ carbon and alloy steel through to difficult-to-cut materials.
<
= (mm)
d X
o Order Number DC APMX LF DCON No.of | 8 | 1ype
o Flutes | ¢
&
VFSFPRDO0300 3 6 50 6 3 * 1
% VEFSFPRD0400 4 8 50 6 3 * 1
5 VFSFPRDO0500 5 10 50 6 3 * 1
8 VFSFPRDO0600 6 12 50 6 3 * 2
o VFSFPRDO700 7 17 60 8 3 * 1
VFSFPRDO0800 8 17 60 8 4 * 2
VFSFPRD0900 9 22 70 10 4 * 1
m VFSFPRD1000S08 10 22 90 8 4 * 3
- VFSFPRD1000 10 22 70 10 4 * 2
s VFSFPRD1200S10 12 27 100 10 4 * 3
% VFSFPRD1200 12 27 75 12 4 * 2
'-; VFSFPRD1400 14 27 75 12 4 * 3
3 VFSFPRD1600 16 33 90 16 4 * 2
8 VFSFPRD1800 18 33 90 16 4 * 3
VFSFPRD2000 20 38 100 20 4 * 2
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RECOMMENDED CUTTING CONDITIONS

W Side milling
Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC) | Heat resistant alloy
Work Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
i AISI 1050, AISI 35, AISI| H13, AISI W1—10, AISI 304, AlSI 306, AISI H13 etc. Inconel718 etc.
AIS| P20 etc. AIS| P21 etc. Ti—6Al—4V etc.
DC  |Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed
(mm) [ min™) [mmmin)] @Pm) | Min™) [mmmin)] @pm) | Min™) [mmmin)] @pm) | in”) [mmmin] pm) | Min”) - [(mm/min)] - (PM)
3 16000 960 | 37.8 | 13000 | 640 25.2 6400 260 10.2 5300 320 12.6 4200 70 2.8
4 12000 960 | 37.8 9500 | 640 25.2 | 4800 260 10.2 4000 320 12.6 3200 70 2.8
5 9500 | 960 | 37.8 7600 | 640 25.2 | 3800 | 260 10.2 | 3200 | 320 12.6 | 2500 70 2.8
6 8000 960 | 37.8 6400 | 680 26.8 3200 290 11.4 2700 340 13.4 2100 75 3.0
8 6000 | 1050 | 41.3 4800 | 760 29.9 2400 340 13.4 2000 400 15.7 1600 95 3.7
10 4800 | 1050 | 41.3 3800 | 760 29.9 1900 340 13.4 1600 400 15.7 1300 105 4.1
12 4000 960 | 37.8 3200 | 700 27.6 1600 320 12.6 1300 400 15.7 1100 110 4.3
16 3000 840 | 33.1 2400 | 620 24.4 1200 300 11.8 1000 360 14.2 800 110 4.3
20 2400 760 | 29.9 1900 | 560 22.0 1000 300 11.8 800 320 12.6 600 100 3.9
t<— <0.5DC t=— <0.3DC
Depth of <1.5DC <iDbC
cut
DC : Dia.
M Slotting
Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC) | Heat resistant alloy
Work Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
e AISI 1050, AlSI 35, AISI H13, AISI W1—10, AISI 304, AlSI 306, AISI H13 etc. Inconel718 etc.
AIS| P20 etc. AIS| P21 etc. Ti—6Al—4V etc.
DC  [Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed
(mm) | min™) [mm/min)] (PM) | (Min™) [mm/min)] GPM) | Min) [mmmin)] gpm) | Min™) [mmmin)] apm) | Min™) [mmmin)] (Pm)
3 13000 | 720 28.3 | 11000 | 480 18.9 | 4800 190 7.5 3200 190 7.5 2100 25 1.0
4 9500 | 720 28.3 8000 | 480 18.9 3600 190 7.5 2400 190 7.5 1600 25 1.0
5 7600 | 720 28.3 6400 | 480 18.9 | 3200 | 190 7.5 1900 | 190 7.5 1300 25 1.0
6 6400 | 720 28.3 5300 | 480 18.9 2700 200 7.9 1600 200 7.9 1100 30 1.2
8 4800 | 800 31.5 4000 | 520 20.5 2000 220 8.7 1200 220 8.7 800 35 1.4
10 3800 | 800 LB 3200 | 520 20.5 1600 220 8.7 1000 220 8.7 600 35 1.4
12 3200 | 750 29.5 2700 | 520 20.5 1300 210 8.3 800 210 8.3 500 40 1.6
16 2400 | 620 24.4 2000 | 450 17.7 1000 180 7.1 600 180 7.1 400 45 1.8
20 1900 | 540 21.3 1600 | 400 15.7 800 160 6.3 500 160 6.3 300 40 1.6
DC DC
Depth of <1pC <0.5DC
cut
h i
DC : Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.
Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and

the feed rate proportionately.
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IMPACT MIRACLE END MILLS

VFSFPRCH

Roughing end mill, Short cut length, 4 flute, with multiple thru-coolant

SO0V

(WS Carbon Steel, Alloy Steel, Cast Iron {ToolStee, Peardened Sl Hardened Skeel] - Hardened Steel Hardened Steel Austenitic Titanium Alloy, )
(<30HRC) (45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  COPPeTAlloy | Aluminum Alloy
O O © o

CoolStar | o] P T | typer
& | Ny yp
L o
x &
< 8]
2 LF o
o
n
I
|
<
m
n
2
9,: DCON=16 | DCON=20
o 0 0
- 0.011 - 0.013
x @ Roughing end mill with multiple internal through coolant holes suitable for difficult-to-cut materials.
L
%
= (mm)
-
L AR
o Order Number DC APMX LF DCON s 5| & [Type
a4 Z@| ®
&
VFSFPRCHD1600 16 33 90 16 4 * 1
% VFSFPRCHD2000 20 38 100 20 4 * 1
I
(O]
e RECOMMENDED CUTTING CONDITIONS
o
M Shoulder milling
Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Heat resistant alloy
Work | Alloy steel (—30HRC) Pre-hardened steel (—45HRC) Titanium alloy
0 Material
:,' AISI 1050, AlISI No 35 B, AISI P20 AISI H13, AISI W1-10, AISI P21 AlSI 304, AISI 306, Ti-6Al-4V Inconel718
§ DC | Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed
Z (mm) (min™) | (mm/min) (IPM) (min™) | (mm/min) (IPMm) (min™) | (mm/min) (IPM) (min™) | (mm/min) (IPM)
L
a 16 3000 840 331 2400 620 24.4 1200 300 11.8 800 110 4.3
8 20 2400 760 29.9 1900 560 22.0 1000 300 11.8 600 100 3.9
() «—=<0.5DC <0.3DC
Depth of 0.5DC—1.5DC 0.5DC—1.0DC
cut
.Slottlng DC:Dia.
Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel,
Work | Alloy steel (—30HRC) Pre-hardened steel (—45HRC) Titanium alloy
Material
AISI 1050, AISI No 35 B, AISI P20 AISI H13, AISI W1-10, AISI P21 AISI 304, AISI 306, Ti-6Al-4V
DC Revolution Table feed Revolution Table feed Revolution Table feed
(mm) (min™") (mm/min) (IPMm) (min") (mm/min) (IPM) (min™) (mm/min) (IPM)
16 2400 620 24.4 2000 450 17.7 800 100 3.9
20 1900 540 21.3 1600 400 15.4 600 80 3.1
DC
Depth of
cut 0.5DC—1.0DC
I
DC:Dia.

Note 1) If the depth of cut is shallow, the revolution and feed rate can be increased.
Note 2) If the rigidity of the machine or the work materials installation is very low, or chattering and noise are generated, reduce the revolution and feed rate proportionately.
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VF6SVRCH

Roughing end mill, Short cut length, 6 flute, Iregular helix flutes, with multiple thru-coolant

9

285°
30°

@

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, re-Hardened tee, Hardered S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  SOPPSTAlloy A
@) O ©) ©)
COO I Star F m":!!nr I — Typel
APMX %
LF o
a
DCON=16 | DCON=20
0 0
- 0.011 - 0.013
@ Roughing end mill with multiple internal through coolant holes suitable for difficult-to-cut materials.
(mm)
5 38|
Order Number DC APMX LF DCON s 5| & [Type
ZL| »
VF6SVRCHD1600 16 90 16 6 * 1
VF6SVRCHD2000 20 100 20 6 * 1
RECOMMENDED CUTTING CONDITIONS
B Shoulder milling
Alloy steel, Tool steel, Austenitic stainless steel, Heat resistant alloy
W Pre-hardened steel (—45HRC) Titanium alloy
ork
Material | |si H13, AISI W1-10, AISI P21 | AISI 304, AISI 306, T-6A-AV | Inconel718
DC |Revolution Table feed Revolution Table feed Revolution Table feed
(mm) (min™) | (mm/min) | (1PM) (min™) | (mm/min) | (1PM) (min™) | (mm/min) | (1PM)
16 3000 1500 59.1 2400 1200 47.2 800 160 6.3
20 2400 1200 47.2 2000 1000 394 640 140 55
<0.3DC <0.2DC
Depth of 0.5DG—1.5DC 0.5DC—1.5DC
cut
DC:Dia.

Note 1) If the depth of cut is shallow, the revolution and feed rate can be increased.

Note 2) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the
rigidity of the machine or the work material installation is poor, vibration or abonrmal sound can occur. In this case, please reduce the
revolution and feed rate proportionately, or set a lower depth of cut.
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IMPACT MIRACLE END MILLS

VEFMFPR

Roughing end mill, Medium cut length, 4 flute

90

CARBIDE Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, Pre-Hardened Stee, Hardered S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  ©9PPer Alloy AT
@) O ©) ©
| BHTA2 15°
H:J I — Typel
=z
o)
S 8
o
n
. 7 : : 1
j DL Type2
< z
oM APMX 9
LF a
n
2
9( DCON=6 8<DCON<10 | 12<DCON<16 | DCON=20
o’ 0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
x @ Impact Miracle roughing end mills suitable for the machining of deep walled components.
LLl
Z
= (mm)
m 5
o Order Number DC APMX LF DCON No.of | 8 | 1ype
o Flutes | ¢
&
VFMFPRDO0500 5 15 60 6 4 * 1
e VFMFPRDO600 6 17 60 6 4 | x| 2
5 VFMFPRDO0700 7 22 75 8 4 * 1
é VFMFPRD0800 8 28 75 8 4 | x| 2
VFMFPRDO0900 9 28 100 10 4 * 1
VFMFPRD1000 10 34 100 10 4 * 2
VFMFPRD1200 12 40 110 12 4 * 2
VFMFPRD1600 16 48 125 16 4 * 2
VFMFPRD2000 20 57 140 20 4 * 2

0
|
=
=
@]
Z
L
a
3
]
(D]
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

W Side milling

Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC) | Heat resistant alloy Ll

Alloy steel (—30HRC) Pre-hardened steel Titanium alloy o

Work <
Material )
AISI 1050, AlSI 35, AISI H13, AISI W1—10, AISI 304, AISI 306, AISI H13 etc. Inconel718 etc. o

AISI P20 etc. AISI P21 etc. Ti—6AI—4V etc. N

DC  |Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed

(mm) | min™) [mmmin)] @Pm) | Min™) [mmmin)] @Pm) | Min™) [mmmin)] @em) | in) [momin] em) | in”) - [mmimin)] - (PM)
5 3800 360 14.2 | 3200 290 11.4 2500 150 5.9 2500 150 5.9 1900 50 2.0
6 3200 360 14.2 | 2700 290 11.4 2100 160 6.3 2100 160 6.3 1600 60 2.4
8 2400 450 17.7 | 2000 360 14.2 1600 160 6.3 1600 160 6.3 1200 70 2.8

10 1900 | 450 17.7 | 1600 | 360 14.2 | 1300 | 180 7.1 1300 | 180 7.1 1000 75 3.0
12 1600 400 15.7 1300 320 12.6 1100 180 7.1 1100 180 7.1 800 80 3.1
16 1200 360 14.2 1000 290 11.4 800 160 6.3 800 160 6.3 600 80 3.1
20 1000 340 13.4 800 270 10.6 600 150 5.9 600 150 5.9 500 80 3.1

BALL

<0.25DC

Depth of <2.5DC
cut

DC:Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.

elvefslllfed BARREL TAPER RADIUS

SOLID END MILLS
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IMPACT MIRACLE END MILLS

VF2WB

Wide ball nose, Medium cut length, 2 flute

9

CARBIDE Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, re-Hardened tee, Hardered S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  SOPPSTAlloy A
@) O O ©) ©)
220° Z ___—T1 BHTA215°
L g ( & - - 1 Typel
9(: RE——% z
2 LU 3
o LF a
n
-
-
<
m
<RE<
" ISRE<3
= +0.01
2 ‘ DCON=6
Jo i
- 0.008
x  @Ball nose end mill suitable for machining of undercut geometries
IEILJ and complex geometries using a 5-axis machine.
<
= (mm)
—
~ No.of | &
o Order Number RE DC APMX LU DN LF DCON ) e} Type
E\(: Flutes | &
m
o VF2WBRO0100N060 1 2 15 6 1.6 60 6 2 * 1
= VF2WBR0150N080 1.5 3 2 8 24 60 6 2 * 1
5 VF2WBR0200N100 2 4 3 10 3.2 60 6 2 * 1
é VF2WBRO0300N120 S 6 4 12 4.8 80 6 2 * 1

RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC)
ik Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
Material | A5 1050, AISI 35, AISI H13, AISI W1—10, AISI 304, AISI 306, Ti—6AI—4V etc. | AISI H13 etc.
AISI P20 etc. AISI P21 etc.

RE  [Revoluton|  Table feed |Depthof cut|Revolution| ~ Table feed |Depthof cut|Revolution| ~ Table feed  |Depth of cut[Revolution| ~ Table feed | Depth of cut
(mm) | min™) [ mmmin [ gPm) [ap (mm) | (min™) [ mmmin) | gpm) [@R (MM min™) [ mmimin) [ (PM) |ap (mm)[ min™) [ mmimin) [ (PM) |ap (mm)
R1 40000 | 5000 | 196.9 | 0.07 [40000| 5000 | 196.9 | 0.06 |32000| 2500 | 98.4 | 0.05 |32000| 3000 | 118.1 | 0.03
R1.5 [32000| 5000 | 196.9 | 0.12 |32000| 5000 | 196.9 | 0.11 [26000| 2500 | 98.4 | 0.10 [26000| 3000 | 118.1 | 0.07
R2 24000 | 3800 | 149.6 | 0.15 |24000| 3800 | 149.6 | 0.13 |20000| 2000 | 98.4 | 0.12 |20000| 2800 | 110.2 | 0.10
R3 16000 | 2800 | 110.2 | 0.20 |16000| 2800 | 110.2 | 0.18 |13000| 1500 | 59.1 | 0.15 |13000| 2100 | 82.7 | 0.12

0
|
=
=
@]
Z
L
a
3
]
(D]

<0.05RE (RE =1)
<0.1RE (RE >1
Depth of RE>D)

cut <ap

RE : Radius

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.
Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

1202 @ :USAStock % : Stocked in Japan



VFZSB — Inch sizes

Ball nose, Short cut length, 2 flute, For hardened materials

L0

Carbon Steel, Alloy Steel, Cast Iron {Too Seel, Pe-Hardened Sige, Hardened Steel|  Hardened Steel Hardened Steel Austenitic Titanium Alloy, )
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  OPPeTAlloy ]
@) © © © @) @)
=z
e 1 BHTA215° -
E 8 I : |13 Typel
RE APMX o
Ly LF
.0156"<RE<.2500"
B z
+.0002 ol S > . § Type 2
D(():<.5ooo D(C)Z:.SOOO e’ | APMX -
- 0.0004" - 0.0008"
@ 2500'<DCONS 3750"
0
- .00024"
@ DCON=.5000"
0
- 0.00043"
@ 2 flute ball nose end mills with Impact Miracle coating for high hardness materials.
(inch)
X
Order Number RE DC | APMX | LU DN LF pcon | No-of 1 8 | e
Flutes | &
VF2SBD1/32 .0156 .0313 .0313 | .0625 .0296 2.5 .2500 2 (] 1
VF2SBD1/16 .0313 .0625 .0625 1250 .0601 2.5 .2500 2 [ 1
VF2SBD3/32 .0469 .0938 .0938 1875 .0898 2.5 .2500 2 ° 1
VF2SBD1/8 .0625 .1250 .1250 2500 1211 3.0 .2500 2 [ 1
VF2SBD3/16 .0938 .1875 .1875 3750 1835 3.0 .2500 2 ° 1
VF2SBD1/4 .1250 .2500 .5000 - - 8.5 .2500 2 [ 2
VF2SBD5/16 .1563 3125 .6250 — - 4.0 3125 2 ° 2
VF2SBD3/8 .1875 .3750 .7500 — - 4.0 .3750 2 (] 2
VF2SBD1/2 .2500 .5000 1.0000 — — 4.5 .5000 2 (] 2

CARBIDE

SQUARE

BALL

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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IMPACT MIRACLE END MILLS

VFZSB — Inch sizes

Ball nose, Short cut length, 2 flute, For hardened materials

CARBIDE
RECOMMENDED CUTTING CONDITIONS

Work Hardened steel(45—55HRC) Hardened steel (55—62HRC)
H:_j Material | Aisi H13 etc. AlSI D2 etc.
g . a<15° a>15° Depth of a=<15° a>15° Depth of
UO; (inch) | Revolution Table feed Revolution Table feed e ‘(“il:ch) Revolution Table feed Revolution Table feed . %‘r‘:ch)
(min") [(mm/min)|  (PM) | Min™) [ (mm/min)|  (1PM) (min") [(mm/min)|  (PM) | (Min™) [ (mm/min)|  (1PM)
1 R .0156 | 40000 | 6400 252 40000 | 2400 94.5 | .0020 | 40000 | 4000 | 157 40000 | 1600 63 .0016
— R .0313| 40000 | 9600 378 40000 | 4000 | 157 .0039 | 40000 | 8000 | 315 30000 | 2400 945 | .0031
é R .0469| 40000 | 10000 394 33000 | 4600 | 182 .0047 | 36000 | 7900 | 312 20000 | 2400 94.5 .0043
R .0625| 38000 | 11000 433 25000 | 4000 | 157 .0051 | 30000 | 7200 | 283 15000 | 2100 | 82.7 | .0047
R .0938| 27000 | 9700 383 17000 | 3100 | 122 .0067 | 20000 | 5600 | 220 10000 | 1800 70.9 .0055
% R .1250| 20000 | 8000 315 13000 | 2600 | 102 .0098 | 15000 | 4500 | 177 7500 | 1500 59.1 | .0079
3 R .1563| 16000 | 6400 252 10000 | 2000 78.7 | .0118 | 12000 | 3600 | 142 6000 | 1200 | 47.2 .0079
< R .1875| 13000 | 5200 205 8400 | 1700 66.9 | .0197 | 10000 | 3000 | 118 5000 | 1000 | 39.4 | .0079
o R .2500] 8500 | 3400 134 5700 | 1100 43.3 | .0197 6500 | 2100 82.7 3400 680 26.8 | .0118
<0.2RE
% Depth of
o cut p ap
< 2 o A
= RE : Radius
=]
LLl
% Work Hardened steel (62—70HRC)
é Material | 51 w1, AlSI M2 etc.
2 - a<15° a>15° Depth of
5 (inch) | Revolution Table feed Revolution Table feed a ?;tch) Note 1) a is the inclination of the machined surface.
= (min™) | (mm/min)| PM) | Min") | (mm/min) | (1PM) Note 2) If the depth of cut is smaller than this table, feed rate
o R .0156 | 40000 | 2800 | 110 40000 | 1600 63 .0012 can be increased.
R .0313| 30000 | 4200 | 165 20000 | 1200 47.2 0024 Note 3) If the rigidity of the machine or the work material
R .0469| 20000 | 3600 | 142 13000 900 35.4 | .0031 installation is very low, or chattering is generated, please
R .0625| 15000 | 3000 | 118 10000 800 31.5 | .0035 reduce the revolution and the feed rate proportionately.
o R .0938 | 10000 | 2200 86.6 6300 630 24.8 | .0039
= R.1250( 7500 | 1700 66.9 4800 580 22.7 | .0043 End mil
s R.1563| 6000 | 1400 55.1 4000 480 18.9 | .0043
o) R .1875| 5000 | 1100 43.3 3200 450 17.6 | .0047
E R .2500| 3400 750 29.4 2000 280 11 .0047
% <0.2RE
(@) Depth of
n cut ) ap
7 7
RE : Radius X0
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VE2XLBS

Ball nose, 2 flute, Long neck, Short shank

S0

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, Pre-Hardened Stee, Harcened S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, . CARBIDE
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  OPPSTAlloy AT
O ©) ©) ©)
—] e
2] S E— T per W
I BHTA2 15° z
RE APMX 3 <Df
. LU e o
Effective length LE D
for inclined angle [
25
el
25 -
0.2<RE<1 w <
+0.007 @
0.4<DC<2 Inclined angle
- 0.02 )
DCON=4 2
0 @
- 0.008
@ 2 flute long neck ball nose end mill for high-speed machining of hardened steel. o
@ Short shank type suitable for use with a shrink fit holder. H_J
<
mmy
: —
No. of| x Effective length i
Order Number RE | DC |APMX| LU | DN | B2 | LF |DCON|Fiutes| 8 [Type| forinclined angle 8:1
@ 05°| 10| 20| 3* &
VF2XLBSR0020N010 0.2 04| 032 1 0.36 | 13.4°| 40 4 2 | x| 1 1.0| 10| 1.1] 1.2
VF2XLBSR0020N020 0.2 04| 032 2 0.36 [11.9°| 40 4 2 | x| 1 20| 21| 23| 25 %
VF2XLBSR0020N030 0.2 04| 032 3 0.36 |10.7°| 40 4 2 | x| 1 3.1 3.2| 34| 3.7 5
VF2XLBSR0020N040 0.2 04| 032| 4 0.36 | 9.7°| 40 4 2 | x| 1 41| 43| 46| 4.9 é
VF2XLBSR0025N040 0.25| 05| 04 4 0.46 | 9.6°| 40 4 2 | x| 1 41| 43| 46| 4.9
VF2XLBSR0025N060 0.25| 05| 04 6 0.46 | 8.1°| 40 4 2 | x| 1 6.2| 6.4 69| 74
VF2XLBSR0030N020 0.3 0.6 | 0.48| 2 0.56 [11.8°| 40 4 2 | x| 1 21| 22| 23| 25
VF2XLBSR0030N030 0.3 0.6 | 0.48| 3 0.56 [10.5°| 40 4 2 | x| 1 3.1 3.3|] 35| 3.8 %
VF2XLBSRO0030N040 0.3 0.6 | 0.48| 4 0.56 | 9.5°| 40 4 2 | x| 1 42| 43| 46| 5.0 §
VF2XLBSRO0030N060 0.3 0.6 | 0.48| 6 0.56 | 8.0°| 40 4 2 | x| 1 6.3| 6.5/ 6.9| 75 a
VF2XLBSR0040N040 0.4 08| 064| 4 0.76 | 9.4°| 40 4 2 | x| 1 42 43| 46| 5.0 &
VF2XLBSR0040N060 0.4 0.8 | 0.64| 6 0.76 | 7.8°| 40 4 2 | x| 1 6.3| 6.5/ 6.9| 75 %
VF2XLBSRO0050N030 0.5 1 0.8 3 0.94 |10.1°| 40 4 2 | x| 1 3.2] 3.3| 3.6/ 3.9 8
VF2XLBSR0050N040 0.5 1 0.8 4 0.94 | 9.1°| 40 4 2 | x| 1 42| 44| 48| 5.2
VF2XLBSRO0050N060 0.5 1 0.8 6 0.94 | 7.5°| 40 4 2 | x| 1 6.3| 6.6 7.1| 7.7
VF2XLBSRO0050N080 0.5 1 0.8 8 0.94 | 6.4°| 40 4 2 | x| 1 84| 88| 9.4/10.2
VF2XLBSR0100N060 1 2 1.6 6 1.9 6.4°| 40 4 2 | x| 1 6.2| 6.5/ 69| 74
VF2XLBSR0100N080 1 2 1.6 8 1.9 5.3°| 40 4 2 | x| 1 8.3] 8.7 9.2| 9.9
VF2XLBSR0100N100 1 2 1.6 | 10 1.9 4.5°| 40 4 2 |*x| 1 |10.4/10.8|11.5|12.4
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IMPACT MIRACLE END MILLS

VF2XLB

Ball nose, 2 flute, Long neck

90

P GRO) | (astRO) | (SSBHRG) | (555HRO) - | siaess Stcel |HeatResitantAlloy| CoPPSrAloy | Auminum Aloy
@) ©) ©) ©)
z B2
8 i - I | Typel
RE APMX . |8
Effective length LU LF Pz §
for inclined angle °
25
ug’ =
RE<1 RE>1 £ 8
+0.007 +0.010 82(: : - - Type 2
0.2=DC=6 Inclined angle RE’i% §
0 LF
- 0.02
4<DCON<6
0
- 0.008
@ 2 flute long neck ball nose end mill with Impact Miracle coating for high hardened materials.
(mm)
x| o Effective length
Order Number RE | bC |APMX| LU | DN | B2 | LF |pcon|N9 g & for inclined angle
Flutes| ¢ | =
0.5°| 1° 2° 3°
VF2XLBR0O010N005S04 0.1 | 0.2 |0.16|05 |0.17 |11.5°| 50 4 2 || 1 |105| 05|06 | 06
VF2XLBR0010N0O05S06 0.1 | 0.2 |0.16 |05 |0.17 |11.7°| 50 6 2 || 1 |105| 05|06 | 0.6
VF2XLBR0O010N008S04 0.1 | 0.2 |0.16|0.75]0.17 |11.2°| 50 4 2 || 1107|0809 )10
VF2XLBR0010N010S04 0.1 | 0.2 [0.16|1 0.17 |10.9°| 50 4 2 | x| 1 1.0 | 11|12 13
VF2XLBR0O010N010S06 01 | 02 0161 0.17 |11.3°| 50 6 2 | x| 1 10| 11|12 13
VF2XLBR0010N013S04 0.1 | 0.2 [0.16|1.25|0.17 |10.7°| 50 4 2 | x| 1 13| 13 | 15 | 16
VF2XLBR0O010N015S04 0.1 | 0.2 |[0.16|15 |0.17|10.4°| 50 4 2 | x| 1 1516 | 1.8 | 20
VF2XLBR0010N015S06 0.1 | 0.2 [0.16 |15 |0.17|10.9°| 50 6 2 | x| 1 15| 16 | 1.8 | 20
VF2XLBR0010N018S04 0.1 | 0.2 |0.16|1.75]0.17 |10.2°| 50 4 2 | x| 1 1.8 19| 21 23
VF2XLBR0010N020S04 0.1 | 0.2 10.16|2 0.17 |10° 50 4 2 |x| 1 |21| 22|24 | 26
VF2XLBR0010N025S04 0.1 | 0.2 |0.16|25 |0.17| 9.5°| 50 4 2 (%] 1 (26 ] 27| 30 33
VF2XLBR0015N010S04 0.15| 0.3 1024 |1 0.27 |11° 50 4 2 | x| 1 10| 11|12 13
VF2XLBR0015N010S06 0.15| 03 /1024 |1 0.27 |11.3°| 50 6 2 | x| 1 10| 11|12 13
VF2XLBR0015N013S04 0.15| 0.3 |0.24 | 1.25 | 0.27 |10.7°| 50 4 2 | x| 1 1.3 | 13|15 16
VF2XLBR0015N015S04 0.15| 0.3 |0.24 |15 |0.27 |10.4°| 50 4 2 | x| 1 15] 16 | 1.8 | 1.9
VF2XLBR0015N015S06 0.15| 0.3 |0.24 |15 |0.27 |10.9°| 50 6 2 | x| 1 15| 16 | 1.8 | 1.9
VF2XLBR0015N018S04 0.15| 0.3 |0.24|1.75|0.27 |10.2°| 50 4 2 | x| 1 18 19|21 23
VF2XLBR0015N020S04 0.15| 0.3 |0.24 | 2 0.27 | 9.9°| 50 4 2 |*x| 1 |21)| 22|24 | 26
VF2XLBR0015N020S06 0.15| 0.3 10.24 |2 0.27 |10.6°| 50 6 2 |*x| 1 |21| 22|24 26
VF2XLBR0O015N025S04 0.15| 0.3 |0.24 |25 |0.27| 9.5°| 50 4 2 || 1 |26| 27 |30 33
VF2XLBR0015N030S04 0.15| 0.3 1 0.24 |3 0.27| 9.1°| 50 4 2 %] 1 (31]32] 36| 39
VF2XLBR0015N040S04 0.15| 0.3 |0.24 |4 0.27 | 8.4°| 50 4 2 |*x| 1 | 42| 43 | 48 | 53
VF2XLBR0020N010S04 02 |04 0321 0.36 |11° 50 4 2 || 1 10| 10| 11 | 1.2
VEF2XLBR0020N010S06 02 | 04 0321 0.36 |11.3°| 50 6 2 |®@| 1 1.0 | 1.0 | 1.1 | 1.2
VF2XLBR0020N015S04 0.2 | 04 032|15 |0.36|10.4°| 50 4 2 |@| 1 15 )16 | 1.7 | 19
VF2XLBR0020N015S06 0.2 | 04 (03215 |0.36|11° 50 6 2 @] 1 15| 16 | 1.7 | 1.9
VF2XLBR0020N020S04 0.2 | 04 [0.32|2 0.36 |10° 50 4 2 || 1 |]20| 21|23 | 26
VF2XLBR0020N020S06 0.2 | 04 [0.32|2 0.36 |10.6°| 50 6 2 || 1 |20)| 21|23 | 26
VF2XLBR0020N025S04 0.2 | 04 |0.32|25 |0.36| 9.5°| 50 4 2 (@] 1 (26|27 |29 | 32
VF2XLBR0020N025S06 0.2 | 04 [0.32|25 |0.3610.3°| 50 6 2 |®| 1 |26 |27 |29 |32
VF2XLBR0020N030S04 0.2 | 04 ]0.32|3 0.36 | 9.1°| 50 4 2 |e] 1 (31] 32|35 39

@ USA Stock * : Stocked in Japan



(mm) IR

Effective length
for inclined angle

0.5°| 1° | 2° | 3°

No. of

Order Number RE | DC |APMX| LU | DN | B2 | LF |DCON Flutes

Type

VF2XLBR0020N030S06 0.2 | 04 |0.32
VF2XLBR0020N040S04 0.2 | 04 |0.32
VF2XLBR0020N050S04 0.2 | 04 |0.32
VF2XLBR0025N015S04 0.25| 0.5 |04
VF2XLBR0025N015S06 0.25| 0.5 |04
VF2XLBR0025N020S04 0.25| 0.5 |04
VF2XLBR0025N020S06 0.25| 0.5 |04
VF2XLBR0025N025S04 0.25| 0.5 |04
VF2XLBR0025N030S04 0.25| 0.5 |04

0.36 |10° 50
0.36 | 8.4°| 50
0.36 | 7.8°| 50
0.46 |10.5°| 50
0.46 |11° 50
0.46 |10° 50
0.46 |10.6°| 50
0.46 | 9.5°| 50
0.46 | 9.1°| 50

31| 32| 35| 39
41| 43| 47| 52
52| 54| 59| 6.6
15| 16| 17| 1.9
15| 16| 17| 19
20| 21| 23| 26
20| 21| 23| 26
26| 27| 29| 3.2
31| 32| 35| 3.9

(6)] (6206, ]
Y \NE SOUARE

VF2XLBR0025N030S06 0.25| 0.5 |04 0.46 |10° 50 31| 32| 35| 39 %
VF2XLBR0025N035S04 0.25| 0.5 |04 5]046| 8.7°| 50 36| 38| 41| 45 &)
VF2XLBR0025N040S04 0.25| 0.5 |04 0.46 | 8.3°| 50 41| 43| 47| 52 é
VF2XLBR0025N040S06 0.25| 05 |04 0.46 | 9.4°| 50 41| 43| 47| 52

VF2XLBR0025N050S04 0.25| 0.5 |04 0.46 | 7.7°| 50 52| 54| 59| 65 %
VF2XLBR0025N050S06 0.25| 05 |04 0.46 | 8.9°| 50 52| 54| 59| 65 o
VF2XLBR0025N060S04 0.25| 05 |04 0.46 | 7.2°| 50 62| 65| 71| 7.9 li:
VF2XLBR0025N060S06 0.25| 05 |04 0.46 | 8.4°| 60 6.2 65| 71| 7.9

VF2XLBR0O030N020S04 0.3 | 0.6 |0.48 0.56 | 9.9°| 50 21| 22| 24| 26 d
VF2XLBR0O030N020S06 0.3 | 0.6 |0.48 0.56 |10.6°| 50 21| 22| 24| 26 8::
VF2XLBR0O0O30N025S04 0.3 | 0.6 | 0.48 5|0.56| 9.4°| 50 26| 27| 30| 33 é
VF2XLBR0O0O30N030S04 0.3 | 0.6 |0.48 0.56 | 9° 50 31| 33| 36| 3.9

VF2XLBR0O030N030S06 0.3 | 0.6 | 0.48 0.56 | 9.9°| 50 31| 33| 36| 3.9 2
VF2XLBR0O030N035S04 0.3 | 0.6 |0.48 0.56 | 8.6°| 50 36| 38| 42| 46 5
VF2XLBR0O030N040S04 0.3 | 0.6 | 0.48 0.56 | 8.3°| 50 42| 44| 48| 52 8
VF2XLBR0O030N040S06 0.3 | 0.6 |0.48 0.56 | 9.3°| 50 42| 44| 48| 52 =
VF2XLBR0O030N050S04 0.3 | 0.6 | 0.48 0.56 | 7.6°| 50 52| 54| 60| 6.6

VF2XLBR0O0O30N050S06 0.3 | 0.6 |0.48 0.56 | 8.8°| 50 52| 54| 60| 6.6

VF2XLBR0O030N060S04 0.3 | 0.6 | 0.48
VF2XLBRO0O30N060S06 0.3 | 0.6 |0.48
VF2XLBRO030N070S04 0.3 | 0.6 | 0.48
VF2XLBR0O0O30N080S04 03 | 0.6 |0.48
VF2XLBR0O030N080S06 0.3 | 0.6 | 0.48
VF2XLBR0040N020S04 04 | 0.8 |0.64
VF2XLBR0040N020S06 04 | 0.8 |0.64
VF2XLBR0040N030S04 04 | 0.8 |0.64
VF2XLBR0040N030S06 04 | 0.8 |0.64

0.56 | 7.1°| 50
0.56 | 8.4°| 50
0.56 | 6.6°| 50
0.56 | 6.2°| 50
0.56 | 7.6°| 60
0.76 | 9.9°| 50
0.76 |10.6°| 50
0.76 | 8.9°| 50
0.76 | 9.9°| 50

63| 65| 71| 79
63| 65| 71| 79
73| 76| 83| 9.2
83| 87| 95]10.6
83| 87| 95| 10.6
21| 22| 23| 26
21| 22| 23| 26
31| 33| 35| 3.9
31| 33| 35| 39

WO~NODUERAWWNNGOOO~NODUUADRWWWNNNOGO DU OADSWWNNNEROM®
o1
SOLID END MILLS

rMrOMOPMPOPNOPMNPMPNOPMMNPNOPMNOPMNODMNOMNDMNOMNODMNOPMMNDPDNOOPMNPDNOONOODCMNODMNODAARDdMNOMNDPPNOPNOODDdDPMNO
NNONRONNRONNONNNRONNNNNRNONNNRNONNONNNRNONNNNNRNONNNRNONRNONNNNNNONNNRNONNNNONRNONNNNNNONNNNOMNNNNNNONNNNONNONNNONNNNONNNDNDN
0 00000000 000000 00O 00000 O 00O 00O O 0O 0° O OO OO O OO O OO OO O OO QO O O GStock
PR RPRPRPRRPRPRPRRPRPRPRPRPRRPRPRRPRPRRPRPRRPRPRPRRPRPRPRREPRPRRPREPRPRRPRPRREPRPREPRPRRPRPRREPRPRRERERLERESR

VF2XLBR0040N040S04 04 | 0.8 |0.64 0.76 | 8.2°| 50 42| 43| 47| 52
VF2XLBR0040N040S06 04 | 0.8 |0.64 0.76 | 9.3°| 50 42| 43| 47| 52
VF2XLBR0040N050S04 04 | 0.8 |0.64 0.76 | 7.5°| 50 52| 54| 59| 65
VF2XLBR0040N060S04 04 | 0.8 |0.64 0.76 | 7° 50 63| 65| 71| 7.9
VF2XLBR0040N060S06 04 | 0.8 |0.64 0.76 | 8.3°| 50 63| 65| 71| 7.9
VF2XLBR0040N0O70S04 04 | 0.8 |0.64 0.76 | 6.5°| 50 73| 76| 83| 9.2
VF2XLBR0040N080S04 04 | 0.8 |0.64 0.76 | 6.1°| 50 83| 87| 95105
VF2XLBR0040ON080S06 0.4 | 0.8 | 0.64 0.76 | 7.5°| 50 83| 87| 95]|105
VF2XLBR0040N100S04 04 | 0.8 |0.64|10 |0.76| 5.4°| 50 10.4 1109|119 | 13.2
VF2XLBR0040ON100S06 04 | 0.8 |0.64|10 |0.76| 6.8°| 60 10.4 {109 | 11.9 | 13.2
VF2XLBR0O0O50N030S04 05 |1 0.8 3 1094 8.8° 50 32| 33| 36| 40
VF2XLBR0O0O50N030S06 05 |1 0.8 3 1094 | 9.8°| 50 32| 33| 36| 40
VF2XLBR0O050N040S04 05 |1 0.8 4 1094 8° 50 42| 44| 48| 53
VF2XLBR0O0O50N040S06 05 |1 0.8 4 1094 | 9.2°| 50 42| 44| 48| 53
VF2XLBR0O0O50N050S04 05 |1 0.8 5 094 7.3°| 50 53| 55| 6.0| 6.7

1207



IMPACT MIRACLE END MILLS

VF2XLB

Ball nose, 2 flute, Long neck

CARBIDE (mm)
x| o Effective length
Order Number RE | DC |APMX| LU | DN | B2 | LF |pcon|Ne gl 2 for inclined angle
Flutes| ¢5 | —

0.5°| 1° 2° 3°

w VF2XLBRO050N050S06 05 1 |08 | 5|094/87°/50]| 6 | 2 |e| 1| 53] 55| 60| 67
= VF2XLBR0050N060S04 05 |1 |08 | 609468 |5 | 4 |2 |e|l 1|63 66| 72| 80
= VF2XLBR0050N060S06 05 |1 |08 | 6094|825 | 6 |2 |e|l 1|63 66| 72| 80
) VF2XLBR0050N070S04 05 |1 |08 | 709463 |5 | 4 |2 |e| 1| 74] 77| 84| 93
VF2XLBR0050N080S04 05 1 |08 | 8|094/59|50 | 4 |2 |e| 1| 84| 88| 96106

- VF2XLBR0050N080S06 05 |1 |08 | 8|094|74°| 50| 6 | 2 |e| 1| 84| 88| 96106
< VF2XLBRO050N090S04 05 1 |08 | 9094 55|50 | 4 |2 |e| 1| 95| 99|108]120
VF2XLBR0050N100S04 05 |1 |08 | 10 |094|52°| 50| 4 | 2 |e| 1 |105|11.0|12.0] 133

o VF2XLBRO050N100S06 05 |1 |08 | 10 094/ 67°| 50| 6 | 2 |e| 1 |[105|11.0|12.0] 133
> VF2XLBRO050N120S04 05 |1 |08 | 12 |09446°| 50 | 4 | 2 |@| 1 |12.6|13.2|14.4] 1509
9 VF2XLBR0050N120S06 05 |1 |08 | 12 |09461°| 60 | 6 | 2 |@| 1 |12.6|13.2|14.4] 1509
% VF2XLBRO050N140S04 05 |1 |08 | 14 (094|42°| 60 | 4 | 2 |x| 1 |[147]153|16.8| 186
VF2XLBRO050N160S04 05 |1 |08 | 16 |094 38|60 | 4 | 2 |x| 1 |168|175|19.2|21.3

o VF2XLBRO050N160S06 05 |1 |08 | 16 |094|53 | 70 | 6 | 2 [x| 1 |16.8]175]19.2|21.3
o VF2XLBRO050N180S04 05 |1 |08 | 18 |094 35|60 | 4 | 2 |x| 1 [189|19.7|21.6] 239
< VF2XLBR0050N200S04 05 |1 |08 | 20 |09433 |60 | 4 | 2 |x| 1 |210|21.9|24.0] 2656
y VF2XLBR0050N200S06 05 |1 |08 | 20 |09446°| 70 | 6 | 2 | x| 1 |21.0|21.9|24.0] 26:6
o VF2XLBRO060N060S04 06 | 12 096 6 |11466°| 50 | 4 | 2 |x| 1| 63| 66| 72| 80
e VF2XLBR0060N060S06 06 | 12 096 6 114 81°|50 | 6 | 2 |x| 1| 63| 66| 72| 80
< VF2XLBR0060N080S04 06 | 12 |096| 8 [114|57°|50 | 4 | 2 |x| 1| 84| 88| 96106
VF2XLBRO060N080S06 06 | 1.2 (096 8 (1147350 | 6 | 2 |x| 1| 84| 88| 96/ 106

S VF2XLBRO060N100S04 06 | 1.2 |096| 10 |1.14|5 |50 | 4 | 2 [x| 1 [105]|11.0|120] 133
5 VF2XLBRO060N100S06 06 | 1.2 096 10 (1.14|66°| 50 | 6 | 2 |*| 1 |[105]|11.0|12.0] 133
3 VF2XLBRO060N120S04 06 | 1.2 |096| 12 (11445 | 50 | 4 | 2 |x| 1 |[126]13.2|14.4] 159
= VF2XLBRO060N120S06 06 | 12 |096| 12 [114|6° | 50 | 6 | 2 | x| 1 |[12.6|13.2|14.4 1509
VF2XLBRO060N140S04 06 | 1.2 |096| 14 (1.14|4° | 60 | 4 | 2 |x| 1 147|153 |16.8]| 186
VF2XLBRO060N160S04 06 | 1.2 096 16 |1.14|3.7°| 60 | 4 | 2 || 1 |16.8|175|19.2|21.2

- VF2XLBRO060N160S06 06 | 1.2 |096| 16 |1.14|52°| 70 | 6 | 2 [x| 1 |16.8]175|19.2| 21.2
3 VF2XLBR0070N080S04 07 | 1.4 |112 8 (13455 |50 | 4 | 2 |x| 1| 84| 88| 96/ 106
s VF2XLBR0070N120S04 07 | 1.4 |112| 12 (13443 | 50 | 4 | 2 [x| 1 [126]13.1|14.4] 159
o VF2XLBR0070N160S04 07 | 1.4 112 16 13435 | 60 | 4 | 2 || 1 |16.8]175|19.2|21.2
g VF2XLBR0075N060S04 075/ 15 |12 | 6 |144|63° |50 | 4 | 2 |e| 1 | 63| 66| 72| 7.9
= VF2XLBR0075N060S06 075/ 15 12 | 6 |144,8 |50 | 6 | 2 |e| 1| 63| 66| 72| 7.9
I VF2XLBR0075N080S04 075| 15 |12 | 8 |144|54°| 50 | 4 | 2 |e| 1 | 84| 88| 96106
VF2XLBR0075N080S06 075 15 |12 | 8 |14472°| 50 | 6 | 2 |@| 1 | 84| 88| 96106
VF2XLBR0075N100S04 075| 15 |12 | 10 |144 | 47°| 50 | 4 | 2 |e| 1 |105|11.0|12.0] 132
VF2XLBR0075N100S06 075 15 |12 | 10 |144 65|50 | 6 | 2 |e| 1 |105|11.0|12.0] 132
VF2XLBR0075N120S04 075| 15 |12 | 12 |144|42°| 50 | 4 | 2 |e| 1 |12.6|13.1|14.4] 159
VF2XLBR0075N120S06 075 15 |12 | 12 |144 | 59°| 50 | 6 | 2 |@| 1 |12.6|13.1|14.4] 159
VF2XLBR0075N140S04 075| 15 |12 | 14 |144 |38 |50 | 4 | 2 |e| 1 |147 /153|168 185
VF2XLBR0075N140S06 075| 15 |12 | 14 |144 | 54°| 50 | 6 | 2 |®| 1 |14.7|153|16.8] 185
VF2XLBR0075N160S04 075| 15 |12 | 16 |144 |34°| 60 | 4 | 2 |®| 1 |16.8|175|19.2| 21.2
VF2XLBR0075N160S06 075 15 |12 | 16 |144 |5 |60 | 6 | 2 |®| 1 |16.8|175|19.2]| 21.2
VF2XLBR0075N180S04 075| 15 |12 | 18 |14431°| 60 | 4 | 2 |®| 1 |18.9|19.7| 216 2358
VF2XLBR0075N200S04 075 15 |12 | 20 [1.44|29°| 60 | 4 | 2 |*| 1 |21.0]21.9|239| %
VF2XLBR0075N200S06 075| 1.5 |12 | 20 (14443 | 70 | 6 | 2 |x| 1 [21.0]219|239]| 265
VF2XLBR008ON080S04 08 | 1.6 |128 8 |154|53 |50 | 4 | 2 |x| 1| 84| 88| 96105
VF2XLBRO08ON120S04 08 | 1.6 |128| 12 |154|41°| 50 | 4 | 2 || 1 |[126]131|14.4] 159
VF2XLBRO08ON160S04 08 | 1.6 128 16 15433 60 | 4 | 2 |x| 1 |16.8]175|19.1|21.2
VF2XLBRO08ON200S04 08 | 1.6 |1.28| 20 |154|28° | 60 | 4 | 2 [x| 1 |21.0]21.9|239]| *
VF2XLBRO09ON080S04 09 | 1.8 144 8 (1.74|51°| 50 | 4 | 2 |x| 1 | 84| 88| 96/ 105

* No interference
1208 @:USAStock * : Stocked in Japan



(mm) - R
Effective length

Order Number RE | DC |APMX| LU | DN | B2 | LF |DCON Elzt:; E’; for inclined angle

05°| 1° | 2° | 3°
VF2XLBROO9ON120S04 |09 | 1.8 | 1.44| 12 | 1.74| 3.9°| 50 126131143 | 158
VF2XLBROO9ON160S04 |09 | 1.8 |1.44| 16 |1.74| 3.1°| 60 168175101211 £
VF2XLBROO9ON200S04 |09 | 1.8 |1.44| 20 | 1.74| 2.6°| 60 209 |21.8|239 | * =
VF2XLBRO100ONO60S04 |1 |2 |16 | 6 |19 |58°| 50 62| 65| 70| 7.7 &
VF2XLBRO10ONO60S06 |1 |2 |16 | 6 1.9 | 7.9°| 50 62| 65| 70| 7.7
VF2XLBRO100N080S04 |1 |2 |16 | 8 |19 | 4.9°| 50 83| 87| 94104 [
VF2XLBRO100ONO80S06 |1 |2 |16 | 8 (1.9 | 6.9°| 50 83| 87| 94104 [ES
VF2XLBRO10ON100S04 |1 |2 |16 | 10 |19 | 4.2°| 50 10.4 | 10.9 | 11.8 | 13.0
VF2XLBRO10ON100S06 |1 | 2 |16 | 10 (1.9 | 6.2°| 50 104/109 118130
VF2XLBRO10ON120S04 |1 |2 |16 | 12 |19 | 3.7°| 50 125(13.0| 142|157 3
VF2XLBRO100ON120S06 |1 | 2 |16 | 12 |19 |5.6°| 50 125|13.0|142|157 O
VF2XLBRO100N140S04 |1 |2 |16 | 14 |19 | 3.3°| 50 146|152 | 166 | 183 @
VF2XLBRO100ON140S06 |1 | 2 |16 | 14 |19 |5.1°| 50 146 | 15.2 | 16.6 | 18.3
VF2XLBRO10ON160S04 |1 |2 |16 | 16 |19 | 2.9°| 60 16.7 | 17.4 | 190 | * o
VF2XLBRO10ON160S06 |1 |2 |16 | 16 |19 | 47°| 60 16.717.4|19.0| 210 @
VF2XLBRO10ON180S04 |1 |2 |16 | 18 |19 | 2.7°| 60 188|196 | 21.4| * s
VF2XLBRO10ON180S06 |1 | 2 |16 | 18 |19 | 44°| 60 18.8 | 19.6 | 21.4 | 23.6
VF2XLBRO100ON200S04 |1 |2 |16 | 20 |19 | 2.5°| 60 209|218 | 238| * i
VF2XLBRO100N200S06 |1 | 2 |16 | 20 (1.9 | 41°| 60 209 218238263 &
VF2XLBRO100N220S04 |1 |2 |16 | 22 |19 | 23°| 60 229 |239|262| * <
VF2XLBRO10ON250S04 |1 | 2 |16 | 25 (1.9 |2° | 70 261272 * | *
VF2XLBRO100N250S06 |1 |2 |16 | 25 |19 | 35°| 70 26.1|27.2|298|329 2
VF2XLBRO100N300S04 |1 | 2 |16 | 30 (1.9 | 1.7°| 70 313326 % | * z
VF2XLBRO100N300S06 |1 |2 |16 | 30 |19 |3 | 80 313326358 * 3
VF2XLBRO100N350S04 |1 | 2 |16 | 35 (1.9 | 1.5°| 80 365381 % | * &
VF2XLBRO125N100S06  |1.25| 25 |2 | 10 |24 | 59°| 60 10.4 | 10.8 | 11.8 | 12.9

i
ol

VF2XLBR0125N150S06 1.25 2 15 |24 | 46°| 60 156 |16.3|17.8 | 19.6
VFE2XLBR0125N200S06 125| 25 |2 20 |24 | 3.7°| 70 20.8 | 21.7 | 23.8 | 26.2
VF2XLBR0125N250S06 125 25 |2 25 |24 | 32° 70 26.1|27.2|29.7 | 32.9 g
VF2XLBR0125N300S06 125| 25 |2 30 |24 | 2.8°| 80 31.3 326|357 | * s
VF2XLBR0125N350S06 125 25 |2 35 |24 | 24° 80 36.5|38.1 417 | * %
VF2XLBR0150N080S06 15 | 3 24 8 |29 |6.3°| 60 83| 86| 9.3]10.2 g
VF2XLBR0150N100S06 15 | 3 2.4 10 |29 | 55°| 60 10.4 | 10.8 | 11.7 | 12.9 3
VF2XLBR0150N120S06 15 | 3 24 12 |29 | 4.9°| 60 125|13.0 | 14.1 | 155 8
VF2XLBR0150N140S06 15 | 3 2.4 14 129 | 4.4°| 60 14.6 | 15.2 | 16.5 | 18.2
VF2XLBR0O150N160S06 15 | 3 2.4 16 (29 | 4° 60 16.7 | 17.3 | 18.9 | 20.8
VF2XLBR0150N200S06 15 | 3 2.4 20 |29 | 34°| 70 20.8 | 21.7 | 23.7 | 26.1
VF2XLBR0150N250S06 15 | 3 2.4 25 |29 | 28°| 70 26.1 1272 |29.7 | *
VF2XLBR0150N300S06 15 | 3 2.4 30 |29 | 25°| 70 313326357 | %
VF2XLBR0150N350S06 15 | 3 24 | 35 |29 | 22°| 80 36.5|38.0|41.7| *

VF2XLBR0150N400S06 15 | 3 24 | 40 |29 | 19°| 90
VF2XLBR0175N160S06 1.75| 35 |28 16 | 3.4 | 3.6°| 60
VF2XLBR0175N200S06 1.75] 3.5 |28 20 |34 | 3 70
VF2XLBR0175N250S06 1.75] 3.5 | 2.8 25 |34 | 25°| 70
VF2XLBR0175N300S06 1.75] 3.5 |28 30 |34 | 21°| 80
VF2XLBR0175N350S06 1.75] 3.5 | 2.8 35 |34 | 19°| 80
VF2XLBR0175N400S06 175 35 |28 | 40 |34 | 1.7°| 90
VF2XLBR0200N100S06 2 4 3.2 10 |39 | 45°| 70

41.7 1435 | * *
16.7 | 17.3 | 18.9 | 20.8
20.8 | 21.7 | 23.7 | *
26.0(27.1|296| =%
31.3 /326|356 | *
36.5|38.0| =* *
41.7 | 435 | % *
10.4 | 10.8 | 11.6 | 12.7

@ O O O X X % X% % % % % @ 0 0 0 0 0 0 O X X XX X %% %% %% O 0000000606060 00 0 0 0 0 x x x| Stock

NNONRONNRONRONNNRONNNNNRNONNNRNONNNNNNONNNMNNNRNOONNNRNONNOMNNNNNNONNNNOONNNMNNONNONNNRNNNONNNNOMNNNNNNOMNNNMNNNNONNMNNOMNNMNNNODNNNDNDN
PR RPRPRPRRPRPRRPRPRPRPRRPRPRPRREPRPRRPRPRRPRPRPRRPRPRREPRPRRPREPRPRRPREPREPRPREPRPRRPRPRREPRPRRERERLERESR

DO 0c00co0c000 oo br,obdbbobroobr,hobr,obrr,obr,obr,obbobrSsDdDS

VF2XLBR0200N120S06 2 4 3.2 12 |39 |3.9°| 70 125|129 |14.0| 154
VF2XLBR0200N140S06 2 4 3.2 14 |39 |34°| 70 146 |15.1 | 16.4 | 18.0
VF2XLBR0200N160S06 2 4 3.2 16 |39 |[3.1°]| 70 16.6 | 17.3 | 18.8 | 20.7

* No interference
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IMPACT MIRACLE END MILLS

VF2XLB

Ball nose, 2 flute, Long neck

CARRIDE (mm)
x| o Effective length
Order Number RE | bC |APMX| LU | DN | B2 | LF |pcon|Ne |8l 2 for inclined angle
Flutes{ (5| ~
0.5°| 1° 2° 3°
w VF2XLBR0200N200S06 2 4 [ 3220 |39 [26°] 70| 6 | 2 [@| 1 [208[217[236] *
= VF2XLBR0200N250S06 2 4 | 32|25 |39 |21°| 70| 6 | 2 |®| 1 [26.0]27.1]296]| =*
= VF2XLBR0200N300S06 2 4 | 32|30 |39 |18| 70| 6 | 2 |e| 1 [312]326] % | *
) VF2XLBR0200N350S06 2 4 | 32|35 /39 |16°| 80| 6 | 2 |®| 1 [365/380 % | *
VF2XLBR0200N400S06 2 4 | 32|40 |39 |1.4°| 90| 6 | 2 |[x| 1 [417]435] % | *
- VF2XLBR0200N450S06 2 4 | 32|45 |39 |12°| 90| 6 | 2 | x| 1 [469]489| % | *
< VF2XLBR0200N500S06 2 4 | 32|50 |39 |11°/100| 6 | 2 |*| 1 [521]543| % | *
VF2XLBR0250N200S06 25| 5 |4 | 20|49 |15°| 70| 6 | 2 |*| 1 |[208|216] % | %
VF2XLBR0250N250S06 25| 5 |4 | 25 |49 [12°] 70| 6 | 2 |*| 1 |[260|271] % | *
VF2XLBR0250N300S06 25| 5 |4 | 30|49 [1° | 80| 6 | 2 |*| 1 [312] % | x | *
VF2XLBR0250N350S06 25| 5 |4 | 35|49 [09°] 80| 6 | 2 |*| 1 [364] x | x | *
VF2XLBRO300N300S06 3 6 | 4830 |58 — | 80| 6 [ 2@l 2| % | x| % | %
VF2XLBRO300N400S06 3 6 | 48 40 585 — | 90| 6 |2 |el 2| % | x | % | %
VF2XLBRO300N500S06 3 6 | 48|50 |58 — |100| 6 |2 |el 2| % | x | % | %

* No interference
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VE2XLBS VF2XLB

Ball nose, 2 flute, Long neck, Short shank Ball nose, 2 flute, Long neck
CARBIDE
RECOMMENDED CUTTING CONDITIONS
Work Hardened steel (45—55HRC) | Hardened steel (55—62HRC) Work Hardened steel (45—55HRC) | Hardened steel (55—62HRC)
Material | \si Hi3 etc. AISI D2 etc. Material | A1 Ha3 etc. AISI D2 etc. L
S
RE | LU |Rewlion| Table feed DEPQ‘W Revluton | Table feed DePg°fC“‘ RE | LU |Rewlion| Table feed DePQOfCUf Revouon | Table feed Depg"fw‘ o
(mm) | (mm) | (min) | mmimin) | (1PM) (m?n) (min™") | (mmimin) | (1PM) (mPn) (mm) | (mm) | (min™") | (mmimin) | (1PM) (mPn) (min™") | (mmfmin) | (IPM) (mpm) n
0.5]40000 | 300 | 11.8]0.003[40000| 300 [ 11.810.002 o 7c| 18 13000 1100 | 43.3]0.02 [10000 | 800 | 31.5[0.02
1 |40000| 300 | 11.8|0.002|40000| 300 | 11.8 |0.002 />1720 |12000| 900 | 35.4|0.02 | 9000 | 700 | 27.6|0.01 -
R0O.1 | 1.5|40000| 300 | 11.8|0.001|40000| 200 | 7.9 |0.001 8 [ 40000 | 5000 | 196.9 | 0.08 | 26000 | 3200 | 126.0 | 0.07 -
2 _|40000| 200 | 7.9/0.001(40000| 100 | 3.9 0001 oo [ 12 |35000 | 3800 | 149.6| 0.05 |20000 | 2100 | 82.7 | 0.03 é
2.5]/40000| 100 | 3.9]0.001 40000 60 | 2.4 0.001 © 716 | 13000 | 1200 | 47.2| 0.04 |12000| 1100 | 43.3 | 0.02
1 [40000| 500 | 19.7]0.007 |40000| 500 | 19.7 | 0.005 20 | 10000 | 750 | 29.5| 0.02 | 8000, 600 | 23.6|0.01
1.5/40000| 500 | 19.7|0.005 | 40000 | 500 | 19.7 | 0.003 8 | 40000 | 5000 | 196.9 | 0.09 | 25000 | 3100 | 122.0 | 0.08
R0.45 2 | 40000 | 500 | 19.70.003 40000 | 500 | 19.70.002 g | 12 | 36000 | 3800 | 149.6 | 0.06 |18000 | 1900 | 74.8 |0.04 %
: 2.5 40000 | 400 | 15.7 |0.003 [ 40000| 400 | 15.7 | 0.002 ~ 716 | 25000 | 2500 | 98.4| 0.04 | 14000 | 1300 | 51.2 | 0.025 =
3 | 40000| 300 | 11.8|0.002 |40000| 300 | 11.8 | 0.001 20 | 10000 | 1000 | 39.4 | 0.03 | 8000 800 | 31.5]0.02 a
4 [30000| 200 | 7.9/0.002]30000] 200 | 7.9]0.001 6 | 40000 | 6000 | 236.2 ] 0.1 | 24000 | 3400 | 133.9 | 0.1 é
1 [ 40000 | 1400 | 55.1]0.015 [40000 | 1400 | 55.1 | 0.01 8 | 40000 | 5000 | 196.9 | 0.1 | 24000 | 3000 |118.1 | 0.1
1.5/40000 | 1000 | 39.4|0.01 | 40000 | 1000 | 39.4 | 0.006 10 | 40000 | 5000 | 196.9 | 0.08 | 24000 | 3000 |118.1 | 0.07
2 | 40000 | 1000 | 39.4 |0.01 |40000| 1000 | 39.4 | 0.006 12 | 40000 | 5000 | 196.9 | 0.08 | 24000 | 2600 | 102.4 | 0.05 @
R0.2 | 2.5/40000| 700 | 27.6|0.005 |40000| 700 | 27.6 | 0.003 14 | 40000 | 5000 | 196.9 | 0.06 |21000| 2300 | 90.6 | 0.05 i
3| 40000 | 700 | 27.6|0.005|40000| 700 | 27.6|0.003 g4 16 | 32000 | 3500 | 137.8 | 0.05 | 16000 | 1700 | 66.9 | 0.03 o
4 |40000| 600 | 23.6|0.004|40000| 500 | 19.7 | 0.003 18 | 24000 | 2400 | 94.5| 0.04 |13000| 1300 | 51.2 | 0.03 <
5 | 40000 | 400 | 15.7 /0.003 [ 40000 | 300 | 11.8 | 0.002 20 |10000| 1000 | 39.4 | 0.04 | 10000 | 1000 | 39.4 | 0.03 =
1.5]40000 | 2000 | 78.7 | 0.02 | 40000 | 2000 | 78.7 | 0.015 22 10000 | 1000 | 39.4 | 0.04 |10000 | 1000 | 39.4 | 0.02
2 | 40000 | 2000 | 78.7 |0.02 |40000| 2000 | 78.7 | 0.015 25 |10000| 1000 | 39.4 | 0.04 | 8000| 800 | 31.5]|0.02 —
R0.25 3| 40000 | 1200 | 47.2|0.015 | 40000 | 1200 | 47.2 | 0.01 30 |10000| 800 | 31.5|0.02 | 8000| 800 | 31.5|0.015 IhI:J
974 |36000| 900 | 35.4|0.01 |36000| 900 | 35.4 |0.007 35 |10000| 500 | 19.7|0.02 | 8000 400 | 15.7 |0.01 0
5 |36000| 700 | 27.6|0.007 [36000| 600 | 23.6 | 0.005 10 [ 36000 | 5000 | 196.9 | 0.12 | 20000 | 2600 | 102.4 | 0.11 <
636000 | 600 | 23.60.006|36000| 500 | 19.7 | 0.004 15 | 36000 | 4600 | 181.1 | 0.08 | 18000 | 2000 | 78.7 | 0.075 o
2 [ 40000 | 2800 | 110.2 | 0.03 | 40000 | 2800 | 110.2 | 0.02 R 12520 | 26000 | 3000 | 118.1 | 0.07 |13000 | 1400 | 55.1|0.05
3 | 40000 | 2800 | 110.2 | 0.03 | 40000 | 2800 |110.2 | 0.02 49725 | 10000 | 1100 | 43.3|0.06 | 8000| 800 | 31.5|0.04 [0)
4 |35000| 2000 | 78.7 |0.02 |35000| 2000 | 78.7 | 0.015 30 | 8000| 800 | 31.5|0.05 [ 7000| 700 | 27.6|0.03 =
R0.3 |5 |30000| 1000 | 39.4|0.01 |30000| 1000 | 39.4 | 0.007 35 | 8000| 500 | 19.7|0.03 | 5000 400 | 15.7 |0.03 =
6 | 30000| 800 | 31.5|0.008[30000| 800 | 31.5|0.005 8 [ 32000 | 6400 | 252.0 | 0.15 | 16000 | 3000 | 118.1 | 0.15 =
7 | 30000| 600 | 23.6|0.008|30000| 600 | 23.6|0.005 10 | 32000 | 5100 | 200.8 | 0.15 | 16000 | 2200 | 86.6 | 0.15 @)
8 | 25000 | 400 | 15.710.006 [ 25000 | 400 | 15.7 | 0.004 12 | 32000 | 5100 | 200.8 | 0.13 |16000| 2200 | 86.6 | 0.13 o
2| 40000 | 3500 | 137.8 | 0.04 | 40000 | 3500 | 137.8 | 0.03 14 | 32000 | 4500 | 177.2 | 0.13 | 16000 | 2200 | 86.6 | 0.1
3 | 40000 | 3000 | 118.1 |0.04 |40000| 3000 |118.1|0.03 R15 | L6 [32000 4500 |177.2| 0.1 16000 | 1800 | 70.9 |0.1
R04 |4 |40000| 3000 | 118.1|0.02 |40000 | 3000 |118.1 | 0.015 = [720 | 27000 | 3800 | 149.6 | 0.1 | 14000 | 1600 | 63.0 | 0.06
: 6 | 30000 | 1600 | 63.0|0.02 |30000| 1600 | 63.0 | 0.01 25 | 21000 | 2700 | 106.3 | 0.08 | 11000 | 1200 | 47.2 | 0.06
8 | 25000 | 1000 | 39.4|0.01 |[25000| 1000 | 39.4 | 0.007 30 | 9000| 1000 | 39.4 | 0.08 | 7000| 700 | 27.6|0.05 "
10 | 25000 | 600 | 23.60.008 [ 25000 | 600 | 23.6 | 0.005 35 | 6000| 700 | 27.6| 0.06 | 6000 | 600 | 23.6|0.04 |
3 [ 40000 | 4000 | 157.5]0.05 | 40000 | 4000 |157.5 | 0.04 40 | 6000 600 | 23.6]0.04 | 5000| 400 | 15.7 |0.03 -
4| 40000 | 4000 | 157.5 | 0.05 | 40000 | 4000 |157.5 | 0.04 16 | 28000 | 4200 | 165.4 | 0.13 | 14000 | 1600 | 63.0 | 0.13 =
5 | 40000 | 3000 | 118.1 |0.03 | 40000 | 3000 |118.1 | 0.02 20 | 26000 | 3800 | 149.6 | 0.13 | 13000 | 1600 | 63.0 | 0.11 a)
6 |35000| 2000 | 78.7|0.03 |35000| 2000 | 78.7 | 0.02 R175| 25 | 23000 3300 |129.9| 0.12 | 11000 | 1200 | 47.20.08 &
8 |30000| 1600 | 63.0|0.02 |30000| 1600 | 63.0|0.01 /97730 | 13000 | 1900 | 74.8| 0.09 | 9000 | 1000 | 39.4 | 0.07 a
R05 [10 |20000| 1000 | 39.4 |0.01 |20000 | 1000 | 39.4 | 0.01 35 | 9000| 1200 | 47.2| 0.08 | 6000| 600 | 23.6|0.06 =
12 [20000 | 1000 | 39.4 |0.01 |18000| 800 | 31.5|0.008 40 | 8500] 1100 | 43.3]0.07 | 5500 | 500 | 19.7 | 0.04 o
14 [18000| 600 | 23.6|0.008|18000| 480 | 18.9 | 0.008 10 | 24000 | 4800 | 189.0 | 0.2 | 12000 | 2200 | 86.6 | 0.2 %)
16 |18000| 500 | 19.7 |0.008 |18000| 400 | 15.7 | 0.006 12 | 24000 | 4800 | 189.0 | 0.2 | 12000 | 2200 | 86.6 | 0.2
18 [13000| 300 | 11.8|0.005|13000| 240 | 9.4 |0.004 14 | 24000 | 3800 | 149.6 | 0.15 |12000| 1500 | 59.1 | 0.15
20 [13000| 250 | 9.8/0.005|13000| 200 | 7.9 ]0.004 16 | 24000 | 3800 | 149.6 | 0.15 | 12000 | 1500 | 59.1 | 0.15
6 | 40000 | 4000 | 157.5 | 0.05 | 35000 | 3500 | 137.8 | 0.04 20 | 24000 | 3800 | 149.6 | 0.15 | 12000 | 1500 | 59.1 | 0.15
8 | 40000 | 3000 | 118.1 |0.05 |27000| 2000 | 78.7 | 0.04 R2 25 | 24000 | 3800 | 149.6 | 0.15 | 10000 | 1100 | 43.3|0.1
R06 L0 [27000| 1900 | 74.8 0.03 |24000 1700 | 66.9 | 0.02 30 |20000| 3000 |118.1| 0.1 | 10000 | 1100 | 43.3|0.08
© 12 16000 | 1100 | 43.3|0.02 |16000| 1000 | 39.4 | 0.01 35 | 12000| 1700 | 66.9| 0.1 | 8000| 900 | 35.4|0.08
14 [16000| 850 | 33.5|0.01 |16000| 780 | 30.7 | 0.01 40 | 11000 | 1500 | 59.1 | 0.1 5000 | 500 | 19.7 | 0.06
16 | 15000 | 500 | 19.7 /0.01 [14000| 400 | 15.7 | 0.006 45 | 10000 | 1300 | 51.2| 0.08 | 5000| 500 | 19.7 | 0.05
8 | 40000 | 4500 | 177.2 | 0.06 | 28000 | 3200 | 126.0 | 0.05 50 | 8000|1000 | 39.4| 0.05 | 4000, 400 | 15.7 | 0.04
R0.7 [12 |32000 | 3000 |118.1 |0.03 | 19000 | 1800 | 70.9 | 0.02 20 [ 19000 | 3400 | 133.9| 0.2 | 10000 | 1400 | 55.1 | 0.2
16 | 15000 | 1000 | 39.4|0.02 |14000| 800 | 31.5|0.01 Rp5 |25 19000 3400 11339 | 0.2 |10000 | 1400 | 55.1 0.2
6 | 40000 | 5000 | 196.9 | 0.07 | 32000 | 4000 |157.5 | 0.06 = [730 |19000 | 3200 | 126.0 | 0.15 | 8000 | 1000 | 39.4 | 0.15
8 | 40000 | 5000 | 196.9 | 0.07 | 28000 | 3500 |137.8 | 0.06 35 |16000 | 2700 | 106.3 | 0.1 8000 | 900 | 35.4 0.1
R 0,75/ 10 | 40000 | 4500 | 117.2 | 0.06 |21000 | 2400 | 94.5 | 0.04 30 | 16000 | 3500 | 137.8 | 0.2 8000 | 1000 | 39.4 | 0.2
9712132000 | 3400 | 133.9|0.04 | 19000 | 2000 | 78.7 | 0.03 R3 40 |16000| 3000 |118.1| 0.15 | 8000 | 800 | 31.5]|0.15
14 [ 16000 | 1500 | 59.1|0.04 |13000| 1200 | 47.2|0.03 50 | 16000 | 2700 | 106.3 | 0.15 | 6000, 500 | 19.7 | 0.15
16 | 13000 | 1200 | 47.2]0.03 |13000 | 1200 | 47.2 | 0.02

<0.1RE (RE <1)
<0.2RE (RE >1)

Depth of cut
ap
WWM%%%%%%% %/’ RE : Radius

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions. Please use the above table
as a start reference point. |211
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IMPACT MIRACLE END MILLS

VFZXLB — Inch sizes

Ball nose, 2 flute, Long neck

D0

Carbon Steel, Aloy Steel, Cast Iron [ToolSeel, PreHerdened Stee, Hartened el | - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  ©9PPer Alloy AT 7
O © ©) ©)
z B2
8 i : | Typel
=z
RE APMX o e}
BHTA2 12
Effective length LU LF 8
for inclined angle °
25
32 z
0156"<RE=<.1250" EE o e
L B B Type 2
6» +0.002" DE: > yP
0313'<DC=.2500" Inclined angle RE— AT(IJX LF §
0
- 0.0008"
DCON=.2500"
0
- 0.00024"
@ 2 flute long neck ball nose end mill with Impact Miracle coating for high hardened materials.
(inch)
Noofl %| @ Effective length
Order Number RE | DC |APMX| LU | DN | B2 | LF |pcon| > 8| & for inclined angle
Flutes| (o | =
0.5°| 1° 2° 3°
VF2XLBD1/32N4D .0156|.0313|.0313| .1250|.0296| 9.9° | 2.5 |.2500 2 |®@| 1 .130| .134| .146 | .161
VF2XLB D1/32N6D .0156|.0313|.0313| .1875|.0296| 9.1° | 2.5 |.2500 2 |®@| 1 .197| .205| .221 | .244
VF2XLB D1/16N4D .0313|.0625|.0625| .2500|.0601| 8.0° | 2.5 |.2500 2 |®@| 1 .264| .276| .299 | .331
VF2XLB D1/16N6D .0313|.0625 |.0625| .3750|.0601| 6.8° | 2.5 |.25001 2 |@| 1 .394| .409| .449 | .496
VF2XLB D3/32N4D .0469|.0938|.0938| .3750/.0898| 6.4° | 2.5 |.2500 2 |®@| 1 .390| .406| .441 | .484
VF2XLB D3/32N6D .0469|.0938|.0938 | .5625|.0898| 5.1° | 2.5 |.2500 2 |®@| 1 .587| .610| .665 | .736
VF2XLB D1/8N4D .0625|.1250|.1250| .5000|.1211| 4.9°| 3.0 |.2500 2 |®@]| 1 .520| .539| .591 | .646
VF2XLB D1/8N6D .0625|.1250|.1250| .7500|.1211| 3.7° | 3.0 |.2500 2 |®@| 1 .780| .815| .886 | .980
VF2XLB D3/16N4D .0938|.1875|.1875| .7500{.1835| 2.3° | 3.0 |.2500| 2 |@| 1 .780| .811|.882 | =*
VF2XLB D3/16N6D .0938|.1875|.1875(1.1250{.1835| 1.6° | 3.0 |.2500| 2 |®| 1 ]1.169(1.221| =% *
VF2XLB D1/4N4D .1250.2500|.2500{1.0000|.2441| - 35 |.25001 2 |@| 2 * * * *
VF2XLB D1/4N6D .1250|.2500 |.2500 [1.5000|.2441 | — 35 [.2500( 2 |@| 2 * * * *
* No interference
@ : USA Stock



CARBIDE
RECOMMENDED CUTTING CONDITIONS

Work Hardened steel (45—55HRC) Hardened steel (55—62HRC)

Llaia AISI H13 etc. AIS| D2 etc. H:J
S
RE LU Revolution Table feed Depth of cut Revolution Table feed Depth of cut (@4
(inch) (inch) (min") (mm/min) (1PMm) ap (inch) (min"") (mm/min) (IPm) ap (inch) N
R .0156| .1250 40000 3000 118 .0016 40000 3000 118 .0012 0
R .0156| .1875 32000 1700 67 .0012 32000 1700 67 .0004 :(I
R .0313| .2500 40000 5000 197 .0031 26000 3300 129 .0028 (8}

R .0313| .3750 36000 3900 153 .0024 20000 2200 86 .0012
R .0469| .3750 37000 5200 204 .0047 20000 2600 102 .0043 7))
R .0469| .5625 37000 4800 189 .0031 20000 2200 86.6 .0030 g
R .0625| .5000 30000 4800 189 .0051 15000 2100 82.6 .0051 <
R .0625| .7500 30000 4200 165 .0039 13000 1500 59 .0024 @x
R .0938| .7500 20000 3600 142 .0079 10000 1400 55.1 .0071 x
R .0938|1.1250 20000 3400 134 .0059 8400 1100 43.3 .0055 H_J
R .1250|1.0000 15000 3300 130 .0079 7500 950 37.2 .0079 <
R .1250|1.5000 15000 3000 118 .0059 7500 750 29.5 .0059 =
<0.1RE (RE £.0469) d
Depth of <0.2RE (RE >.0469) o0
cut ©
ap <
4 RE:Radius M
Note 1) If the depth of cut is smaller than this table, feed rate can be increased. %
Note 2) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions. Please use the above table T
as a start reference point. %
(@)
o

SOLID END MILLS
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IMPACT MIRACLE END MILLS

VEF3XB

Ball nose, Medium cut length, 3 flute, Taper neck

90

e e el Rl I e e
O ©) ©) ©
[a)]
@ BHTA2  \gp
EI I 7 ! - Type 1
e - APMX \/LBHTA3 20 §
= LB2 L
0.4<RE=25 Effective length
+0.01 for inclined angle .02»5
higs)
0.8<DC<5 5
0 w
- 0.02
4<DCON=<6 DCON=8 Inclined angle
- 8.008 - 8.009
@ 3 flute ball end mill, high rigidity taper neck type.
(mm)
€|+ || Effectivelength
Order Number RE | DC |BHTA2APMX| LB2 | LU | B2 | DN | LF |[DCON|LE % S for inclined angle
= 0.5°] 1° | 2° | 3°
VF3XBR0040T0024L006 | 0.4 | 0.8 | 0.4° | 0.5 6 15 | 89° /082 60 4 |3|x|1| 6.3 6.6/ 6.9 7.3
VF3XBR0040T0024L008 | 0.4 | 0.8 | 0.4° | 0.5 8 15 | 75° | 0.85| 60 4 |3|x|1f 8.4 86| 9.1] 95
VF3XBR0040T0024L012 | 0.4 | 0.8 | 0.4° | 0.5 | 12 15 | 57° /091 | 60 4 3(%x]|1]12.4/12.7/113.4/14.1
VF3XBR0040T0054L008 | 0.4 | 0.8 | 0.9° | 0.5 8 15 | 7.6° | 0.96 | 60 4 |3|x|1|— | 84| 89 9.3
VF3XBR0040T0054L012 | 0.4 | 0.8 | 0.9° | 0.5 | 12 15 | 58° (109 60 4 3(x|1| — |12.4/13.1/13.8
VF3XBR0040T0054L016 | 0.4 | 0.8 | 0.9° | 0.5 | 16 15 | 47° | 122 | 60 4 [3|%x|1| — [16.5/17.3|18.3
VF3XBR0050T0024L008 | 0.5 | 1 0.4° | 0.8 8 23 | 9.6°|1.02| 60 6 3|/@|1]| 85 88| 9.3] 9.8
VF3XBR0050T0024L010 | 0.5 1 0.4°| 0.8 | 10 23 | 85°|1.05| 60 6 3(®|1]10.5/10.9]11.4/12.1
VF3XBR0O050T0024L012 | 0.5 1 0.4°| 0.8 | 12 2.3 | 7.6°|1.08| 60 6 3(®]1]12.6/13.0/113.6/14.4
VF3XBR0O050T0024L016 | 0.5 1 0.4°| 0.8 | 16 23 | 6.3°|1.13| 70 6 3(®|1]16.6/17.1/18.0{18.9
VF3XBR0050T0024L020 | 0.5 1 0.4°| 0.8 | 20 23 | 54° 1119 70 6 3% ]1]20.621.2|22.3|23.5
VF3XBR0050T0024L025 | 0.5 1 0.4°| 0.8 | 25 2.3 | 4.6°|1.26 | 70 6 3% | 1]25.7/26.3]27.7/29.3
VF3XBR0050T0024L030 | 0.5 1 0.4°| 0.8 | 30 2.3 1 4.0°133| 80 6 3 (%] 1]30.7/31.5/33.1/35.0
VF3XBR0050T0024L035 | 0.5 1 0.4°| 0.8 | 35 2.3 | 35°|140 | 80 6 3 [%x|1|35.7/36.6/38.6/40.7
VF3XBR0050T0054L008 | 0.5 1 0.9°| 0.8 8 23 19.7°1112| 60 6 3(®@|1| — | 86| 9.1] 9.6
VF3XBR0050T0054L012 | 0.5 1 0.9°| 0.8 | 12 23 | 7.7° | 1.24 | 60 6 3(®@|1| — |12.6/13.3]14.1
VF3XBR0050T0054L016 | 0.5 1 0.9°| 0.8 | 16 23 1 6.4° 137 70 6 3(®|1| — |16.7/17.6/18.5
VF3XBR0O050T0054L020 | 0.5 | 1 0.9°| 0.8 | 20 23 | 55° 150 | 70 6 3|@|1| — [20.7(21.8|23.0
VF3XBR0050T0054L025 | 0.5 1 0.9°| 0.8 | 25 23 | 47°|165| 70 6 3|*| 1| — [25.7|27.1|28.6
VF3XBR0O050T0054L030 | 0.5 | 1 0.9°| 0.8 | 30 23 | 4.0° (181 | 80 6 3|%|1| — [30.832.4{34.2
VF3XBR0O050T0054L035 | 0.5 | 1 0.9°| 0.8 | 35 23 | 3.6° 197 | 80 6 3|*|1| — |35.837.7|39.8
VF3XBR0O050T0054L040 | 0.5 | 1 0.9°| 0.8 | 40 23 | 3.2°|212| 80 6 3|%|1| — |40.8/43.0/45.4
VF3XBR0O050T0054L050 | 0.5 | 1 0.9°| 0.8 | 50 2.3 | 2.7° | 2.44 | 110 6 3|*|1| — |50.953.6] %
VF3XBR0O050T0054L060 | 0.5 | 1 0.9°| 0.8 | 60 2.3 | 2.3° | 2.75 | 110 6 3| *x|1| — |60.964.1] %
VF3XBR0050T0054L070 | 0.5 1 0.9°| 08 | 70 2.3 | 2.0° | 3.07 | 110 6 3| x| 1| — |71.0(74.7| %
VF3XBR0050T0130L012 | 0.5 1 1.5°| 0.8 | 12 23 | 7.9° | 145 | 60 6 3(x|1| — | — [13.0/13.7
VF3XBR0050T0130L016 | 0.5 | 1 15°| 0.8 | 16 23 | 6.5°]166 | 70 6 3|*x|1| — | — [17.1]18.0
VF3XBR0O050T0130L020 | 0.5 | 1 1.5°| 0.8 | 20 23 | 5.6°|187| 70 6 (x| 1| — | — [21.2]122.4
VF3XBR0050T0130L025 | 0.5 | 1 15°] 08 | 25 23 | 4.8° 213 | 70 6 3| *x|1| — | — [26.3|27.8
VF3XBR0O050T0130L030 | 0.5 | 1 1.5°| 0.8 | 30 23 | 4.1° | 239 | 80 6 3| *x|1| — | — [31.5[33.2
VF3XBR0050T0130L035 | 0.5 | 1 15°] 0.8 | 35 2.3 | 3.7° | 265 | 80 6 3| *x|1]| — | — |36.6/38.6

® : USA Stock * : Stocked in Japan

* No interference



(mm)

Effective length

5| x

Order Number RE | DC |BHTA2]APMX| LB2 | LU | B2 | DN | LF DCON|%|8 & | for inclined angle
s|?|" Jos 1o [ 2o [ 3°

VF3XBR0075T0024L010 [0.75] 1.5 [0.4°| 1.3 | 10 | 2.8 [ 8.1° |154| 60| 6 |3]|e]|1][10.6/10.9[11.4/12.0
VF3XBR0075T0024L015 |0.75| 1.5 | 04° | 1.3 | 15 | 2.8 | 6.2° |1.61| 60| 6 |[3|®]|1[15.616.0(16.9/17.8
VF3XBR0075T0024L020 |0.75| 1.5 |0.4°| 1.3 | 20 | 2.8 | 5.0° | 168| 70| 6 |3|®]|1[20.6/21.222.3]23.5
VF3XBR0075T0024L030 |0.75| 1.5 | 04° | 1.3 | 30 | 2.8 | 3.7°|1.82| 80| 6 |[3|®]|1[30.7[31.533.135.0
VF3XBR0075T0054L015 [0.75| 1.5 [0.9° | 1.3 | 15 | 28 | 6.3° |182| 60| 6 |3|®|1| — |15.7/16.5/17.4
VF3XBR0075T0054L020 |0.75| 1.5 [0.9° | 1.3 | 20 | 28 |51°|198| 70| 6 |3|e®|1| — |20.7|21.8]23.0
VF3XBR0075T0054L030 |0.75| 1.5 [0.9°| 1.3 | 30 | 2.8 | 3.7°|229| 80| 6 |3|®|1| — |30.832.434.2
VF3XBR0075T0054L040 |0.75| 1.5 [0.9°| 1.3 | 40 | 2.8 | 3.0° |261| 80| 6 |3|x|1| — |40.8/43.045.3
VF3XBR0075T0130L015 [0.75| 1.5 | 15° | 1.3 | 15 | 2.8 | 6.4° |208| 60| 6 |3|x|1| — | — |16.1]17.0
VF3XBR0075T0130L020 |0.75| 1.5 | 15°| 1.3 | 20 | 28 |52°|234| 70| 6 |3|x|1| —| — |21.2]22.4
VF3XBR0075T0130L030 |0.75| 1.5 |15°| 1.3 | 30 | 2.8 | 3.8°|286| 80| 6 |3|*x|1|— | — |31.5[33.2
VF3XBR0100T0024L016 | 1 2 |04°| 16| 16 | 36 |55°|207| 70| 6 |3|®]|1[16.7/17.118.0/19.0
VF3XBR0100T0024L020 | 1 2 |04°| 16| 20 | 36 |46°|213| 70| 6 [3|e|1[20.7]21.3)22.3235
VF3XBR0100T0024L025 | 1 2 |04°] 16| 25 | 36 |39°|220| 70| 6 [3|e|1[258[26.4[27.829.3
VF3XBR0100T0024L030 | 1 2 |04°| 16| 30 | 36 [34°|227| 80 6 |3|®]|1|30.831.6(33.235.0
VF3XBR0100T0024L035 | 1 2 |04°| 16| 35 | 36 |29°|234| 80 | 6 [3|e]|1[35836.738.6 *
VF3XBR0100T0024L040 | 1 2 |04°| 16| 40 | 36 | 26°|241| 80| 6 |3|®|1[40.841.944.0 x
VF3XBR0100T0054L020 | 1 2 |09°| 16| 20 |36 |47°|242| 70| 6 |3|®|1| — |20.821.923.0
VF3XBR0100T0054L025 | 1 2 109°| 16| 25 | 36 |40°|257| 70| 6 [3|e|1| — [25.8[27.228.6
VF3XBR0100T0054L030 | 1 2 |09°| 16| 30 | 36 |34°|273| 80| 6 [3|e|1| — [30.9]32.5/34.2
VF3XBR0100T0054L035 | 1 2 09| 16| 35 |36 30|28 | 8 6 [3|e|1|— [359[37.739.8
VF3XBR0100T0054L040 |1 2 |09°| 16| 40 | 36 [27°]304| 80 | 6 |3|®|1| — |40.9/43.0 *
VF3XBR0100T0054L050 | 1 2 |09 | 16| 50 | 3.6 | 22°/336| 110 6 |3|*[1| — |51.053.6 x*
VF3XBR0100T0054L060 | 1 2 |09°| 16| 60 | 36 [19°]367|110| 6 |3|*|1| — |61.0] % | *
VF3XBR0100T0054L070 |1 2 |09°| 16| 70 | 36 |16°399| 110 | 6 |3|*|1|— 701 % | *
VF3XBR0100T0130L025 |1 2 |15°| 16| 25 | 36 |41°|302| 70| 6 |3|*x|[1]|—| — [26.427.9
VF3XBR0100T0130L030 |1 2 |15°| 16| 30 | 36 |35°|328| 80 | 6 [3|%[1|— |— [31.6333
VF3XBR0100T0130L035 |1 2 |15°| 16| 35 | 36 |31°|354| 8 | 6 |3|*x|[1]|—| — 367387
VF3XBR0100T0130L040 | 1 2 |15°| 16| 40 | 36 |27°|38L| 80| 6 |3|*|1|— | — 418 x*
VF3XBR0125T0054L020 |1.25| 25 [09°| 2 | 20 | 45 | 43°|289| 60| 6 |3|*|1| — |20.821.923.1
VF3XBR0125T0054L030 |1.25| 25 [09°| 2 | 30 | 45 | 3.1°|320| 80| 6 |3|*|1| — |30.9/32.534.2
VF3XBR0125T0054L040 |125| 25 [09°| 2 | 40 | 45 | 24° |352| 80| 6 |3|x|1| — [40.9/43.1| %
VF3XBR0125T0130L020 |125| 25 [15°| 2 | 20 | 45 | 44° |321| 60| 6 |3|*x|1|— | — [21.4[225
VF3XBR0125T0130L030 |1.25| 25 [15°| 2 | 30 | 45 |3.1°|374| 80| 6 |3|x|1|— | — |31.633.3
VF3XBRO125T0130L040 |125| 25 [15°| 2 | 40 | 45 | 25° | 426| 80| 6 |3|*x|1|—| — 419 %
VF3XBR0150T0024L020 (15 | 3 [04°| 2 | 20 |5 |38 |311| 60| 6 |3|®|1][20.7/21.3]22.3]235
VF3XBR0150T0024L025 (15 | 3 [04°| 2 | 25 |5 |31°/318| 80| 6 |3|®]|1][25826.427.7(29.2
VF3XBR0150T0024L030 (15 | 3 [04°| 2 | 30 |5 |27°|325| 80| 6 |3|®|1[308316332 %
VF3XBRO150T0024L040 (15 | 3 [04°| 2 | 40 | 5 |21°/339| 80| 6 |3|®]|1]40.941.944.0 *
VF3XBR0150T0024L050 (15 | 3 [04°| 2 | 50 |5 |17°|353|100| 6 |3|®|1[509522 * | *
VF3XBR0150T0054L020 [15 | 3 [09°| 2 | 20 | 5 |38 |337| 60| 6 |3|®|1| — |20.9[21.9/23.0
VF3XBR0150T0054L030 (15 | 3 [09°| 2 | 30 |5 |27°|369| 8 | 6 |3|e®|1| — |30.9325 %
VF3XBR0150T0054L040 [15 | 3 [09°| 2 | 40 | 5 |21°|400| 80| 6 |3|®|1| — [41.043.1 *
VF3XBR0150T0054L050 (15 | 3 [09°| 2 | 50 |5 |17°/431|100| 6 |3|®|1| —|51.0 % | *
VF3XBR0150T0054L060 [15 | 3 [09° 2 | 60 | 5 |23° (463|110 | 8 |3|®|1| — [61.1/64.2] %
VF3XBR0150T0054L070 (15 | 3 [09°| 2 | 70 | 5 |20°|494|120| 8 |3|®|1| — |71.1]74.8 %
VF3XBRO150T0130L040 |15 | 3 |[15°| 2 | 40 | 5 |22°|473| 80| 6 |[3|*|1|— | — 419 %
VF3XBR0150T0130L050 15 | 3 |15°| 2 | 50 | 5 |28°|526|110 | 8 [3|x|1|—| — |522] %
VF3XBRO150T0130L060 |15 | 3 |[15°| 2 | 60 | 5 |24°|578|110| 8 [3|*|1|— | — 624
VF3XBRO0150T0130L070 |15 | 3 |[15°| 2 | 70 | 5 |21°]6.30|120 | 8 [3|*|1|— | — [727] %
VF3XBR0200T0054L030 | 2 4 109°| 3 |30 |6 |35 465 90| 8 |3|e|1]| — [30.932.534.2

* No interference

CARBIDE
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IMPACT MIRACLE END MILLS

VEF3XB

Ball nose, Medium cut length, 3 flute, Taper neck

(mm)
£l |, | Effectivelength
Order Number RE | DC |BHTA2/APMX| LB2 | LU | B2 | DN | LF |DCON|% |8 || forinclined angle

|l |-
2 0.5° 1° | 2° | 3°
VF3XBR0200T0054L040 | 2 | 4 [09°| 3 | 40 | 6 [27°]497| 90| 8 [3|e]|1]| — |41.0[43.0]
VF3XBR0200T0054L050 | 2 | 4 |[09°| 3 | 50 | 6 |22°|528|110| 8 [3|®|1| — |51.0(53.6| %
VF3XBR0200T0054L060 | 2 | 4 |[09°| 3 | 60 | 6 |1.9°|560| 110 | 8 [3|®|1| — 611 % | *
VF3XBR0250T0054L035 | 25 | 5 |09°| 35 | 35 | 65 |24° |580| 90| 8 [3|®|1| — |359[37.7| %
VF3XBR0250T0054L040 | 25 | 5 |0.9°| 35 | 40 | 65 |22°|595| 90| 8 [3|®|1| — |41.0[43.0/
VF3XBR0250T0054L050 | 25 | 5 |0.9°| 35 | 50 | 65 | 1.8°|6.27 | 110 | 8 [3|®|1| — |51.0/ % |
VF3XBR0250T0054L060 | 25 | 5 |0.9°| 35 | 60 | 65 | 1.5° 658 110 | 8 [3|@|1]| — 611 * | %
* No interference

@ : USA Stock



CARBIDE
RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Alloy steel, Tool steel, Hardened steel (45—55HRC) | Hardened steel (55—62HRC)
Alloy steel (—30HRC) Pre-hardened steel
Work
Material L
AISI 1050, AlSI 35, AISI H13, AISI W1—10, AISI H13 etc. AISI D2 etc. o
AISI P20 etc. AISI P21 etc. g
RE | gap | B2 |Revoution| Table feed |peptofout|Revoution| Table feed |pepiofeutfRevoution| Table feed | Dephofaut{Revolution| Table feed | pephofaut 8
(mm) (mm) [ min™) [mmmin)] GPM) | (mm) [ (min) {mmmin] (Pwm) | (mm) | min™) [mmmin] (pm) | (mm) [ min™) [mmimin)] (PMm) | (mm)

6 [34000| 2700 | 106.3 | 0.03 |31000| 2200 | 86.6 | 0.025|24000| 1700 | 66.9 | 0.02 [19000 | 1400 | 55.1 |0.015
0.4° 8 |[31000| 2100 | 82.7 | 0.02 [29000| 1700 | 66.9 | 0.02 |22000| 1300 | 51.2 | 0.015 (18000 1000 | 39.4 | 0.01
12 [28000| 2000 | 78.7 | 0.015 26000 | 1600 | 63.0 | 0.01 |20000| 1200 | 47.2 | 0.01 |16000| 960 | 37.8 |0.007
8 |31000| 2200 | 86.6 | 0.02 (29000 1800 | 70.9 | 0.02 |22000| 1400 | 55.1 | 0.015 (18000 | 1100 | 43.3 | 0.01
0.9° 12 [28000| 2100 | 82.7 | 0.015 26000 | 1700 | 66.9 | 0.01 |20000| 1300 | 51.2 | 0.01 |16000| 1000 | 39.4 |0.007
16 [25000| 1100 | 43.3 |0.01 |23000| 910 | 35.8 | 0.01 |18000| 700 | 27.6 | 0.008 | 14000| 560 | 22.0 | 0.006
8 27000 | 2700 | 106.3 | 0.04 [25000| 2200 | 86.6 | 0.04 |19000| 1700 | 66.9 | 0.03 [15000 | 1400 | 55.1 | 0.02
10 [24000| 2200 | 86.6 | 0.03 |22000| 1800 | 70.9 | 0.025|17000| 1400 | 55.1 | 0.02 |14000| 1100 | 43.3 | 0.015
12 |24000| 2200 | 86.6 | 0.03 [22000| 1800 | 70.9 | 0.025|17000 | 1400 | 55.1 | 0.02 |14000| 1100 | 43.3 | 0.015
16 [22000| 2100 | 82.7 | 0.03 |21000| 1700 | 66.9 | 0.025|16000| 1300 | 51.2 | 0.02 |13000| 1000 | 39.4 |0.015
20 |20000| 1400 | 55.1|0.015|18000| 1200 | 47.2 | 0.01 [14000| 900 | 35.4 |0.01 |11000| 720 | 28.3 | 0.007
25 18000 | 1300 | 51.2 | 0.015 (17000 1000 | 39.4 | 0.01 |13000| 800 | 31.5 | 0.009 (10000 | 640 | 25.2 | 0.006
30 |[15000| 960 | 37.8|0.01 (14000, 780 | 30.7 | 0.01 |11000| 600 | 23.6 | 0.008 [ 8800| 480 | 18.9 | 0.006
35 |14000| 800 | 31.5|0.008 [13000| 650 | 25.6 | 0.007 | 10000 | 500 | 19.7 | 0.006 [ 8000 | 400 | 15.7 | 0.004
8 [27000| 2900 | 114.2 | 0.04 [25000| 2300 | 90.6 | 0.04 |19000| 1800 | 70.9 | 0.03 (15000 1400 | 55.1 |0.02
12 [24000| 2400 | 94.5|0.03 |22000| 2000 | 78.7 | 0.025|17000| 1500 | 59.1 | 0.02 |14000| 1200 | 47.2 | 0.015
16 [22000| 2200 | 86.6 | 0.03 |21000| 1800 | 70.9 | 0.025|16000| 1400 | 55.1 | 0.02 |13000| 1100 | 43.3 | 0.015
20 (20000 | 1600 | 63.0 | 0.015 18000 | 1300 | 51.2 | 0.01 (14000 | 1000 | 39.4 |0.01 |11000| 800 | 31.5 | 0.007
RO.5 25 118000 | 1400 | 55.1|0.015|17000| 1200 | 47.2 | 0.01 [13000| 900 | 35.4 |0.009 |10000| 720 | 28.3 | 0.006
0.9° 30 [15000| 1100 | 43.3|0.01 [14000| 910 | 35.8 | 0.009 | 11000 | 700 | 27.6 | 0.008 [ 8800 | 560 | 22.0 | 0.006
35 |14000| 960 | 37.8|0.008 (13000 780 | 30.7 | 0.007 | 10000 | 600 | 23.6 | 0.006 [ 8000| 480 | 18.9 | 0.004
40 (11000, 800 | 31.5|0.007 |11000| 650 | 25.6 | 0.006 | 8000 | 500 | 19.7 | 0.005| 6400 | 400 | 15.7 |0.003
50 8400| 610 | 24.0 | 0.006 [ 7800| 490 | 19.3 | 0.005| 6000| 380 | 15.0 | 0.004 [ 4800| 300 | 11.8 | 0.003
60 7000 | 510 | 20.1|0.004| 6500| 400 | 15.7 | 0.004 [ 5000 | 320 | 12.6 |0.003 | 4000 | 260 | 10.2 | 0.002
70 7000 | 480 | 18.9 |0.003 | 6500 | 390 | 15.4 | 0.002 [ 5000| 300 | 11.8 |0.002 | 4000| 240 | 9.4 |0.001
12 [24000| 2600 | 102.4 | 0.03 |22000 | 2100 | 82.7 | 0.025|17000| 1600 | 63.0 | 0.02 |14000| 1300 | 51.2 |0.015
16 [22000| 2400 | 94.5|0.03 |21000| 2000 | 78.7 | 0.025|16000| 1500 | 59.1 | 0.02 |13000| 1200 | 47.2 | 0.015
20 |20000| 1800 | 70.9 | 0.015 (18000 1400 | 55.1 | 0.01 |14000| 1100 | 43.3 | 0.01 [11000| 880 | 34.6 | 0.007
25 18000 | 1600 | 63.0 | 0.015|17000| 1300 | 51.2 | 0.01 (13000 | 1000 | 39.4 | 0.009 |11000| 800 | 31.5 | 0.006
30 [15000| 1300 | 51.2|0.01 (14000 1000 | 39.4 | 0.01 |11000| 800 | 31.5 | 0.008 [ 8800| 640 | 25.2 | 0.006
35 |14000| 1100 | 43.3|0.008 [13000| 910 | 35.8 | 0.007 | 10000 | 700 | 27.6 | 0.006 [ 8000| 560 | 22.0 | 0.004

BALL

RO.4

0.4°

ROUGHING BARREL TAPER RADIUS

1.5°

SOLID END MILLS

<0.1RE (RE<1)
<0.2RE (RE>1)

Depth of cut
/ RE : Radius

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution
and the feed rate proportionately.
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IMPACT MIRACLE END MILLS

VEF3XB

Ball nose, Medium cut length, 3 flute, Taper neck

CARBIDE
RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Alloy steel, Tool steel, Hardened steel (45—55HRC) | Hardened steel (55—62HRC)
Work Alloy steel (—30HRC) Pre-hardened steel

L Material
o AISI 1050, AISI 35, AISI H13, AISI W1—10, AISI H13 etc. AISI D2 etc.
g AISI P20 etc. AISI P21 etc.
o RE | giitap | LB2  [Revolution Table feed | Depth of cut[Revolution| ~ Table feed | Depth of cut |Revolution| ~ Table feed | Depthof cut |Revolution|  Table feed | pepth of cut
& (mm) (mm) | (min™) [mm/min)] (PM) | (mm) | Min™) [mmimin)] qPM) | (mm) | (min) [mmmin)] @pm) | (mm) | min™) [mm/min)] (PM) | (mm)
i 10 (18000| 2700 | 106.3 | 0.06 |17000| 2200 | 86.6 | 0.05 |[13000| 1700 | 66.9 | 0.04 |10000| 1400 | 55.1 | 0.03
3:' 0.4° 15 ([17000| 2200 | 86.6 | 0.04 |16000| 1800 | 70.9 | 0.04 (12000 | 1400 | 55.1 |[0.03 | 9600 1100 | 43.3 | 0.02
oM ’ 20 [17000| 2100 | 82.7 | 0.03 |16000| 1700 | 66.9 | 0.025 [12000| 1300 | 51.2 | 0.02 | 9600 | 1000 | 39.4 | 0.015

30 |[14000| 1600 | 63.0 | 0.015 (13000 1300 | 51.2 | 0.01 |10000| 1000 | 39.4 | 0.01 | 8000| 800 | 31.5 |0.007
15 |17000| 2400 | 94.5|0.04 |16000| 2000 | 78.7 | 0.04 |12000| 1500 | 59.1 | 0.03 | 9600 | 1200 | 47.2 |0.02
RO.75 0.9° 20 |17000| 2200 | 86.6 | 0.03 [16000 1800 | 70.9 | 0.025)|12000 | 1400 | 55.1 | 0.02 | 9600 | 1100 | 43.3 |0.015
30 |14000| 1800 | 70.9 | 0.015 13000 1400 | 55.1 |0.01 |10000| 1100 | 43.3 {0.01 | 8000| 880 | 34.6 |0.007
40 |13000| 1300 | 51.2 | 0.01 |[12000| 1000 | 39.4 | 0.01 | 9000| 800 | 31.5 | 0.008 [ 7200| 640 | 25.2 | 0.006
15 |17000| 2600 | 102.4 | 0.04 |16000| 2100 | 82.7 | 0.04 |12000| 1600 | 63.0 | 0.03 | 9600 | 1300 | 51.2 |0.02
1.5° 20 |17000| 2400 | 94.5|0.03 (16000 2000 | 78.7 | 0.025 12000 | 1500 | 59.1 | 0.02 | 9600 | 1200 | 47.2 |0.015
30 |14000| 2000 | 78.7 | 0.015 13000 1600 | 63.0 | 0.01 |10000| 1200 | 47.2 | 0.01 | 8000| 960 | 37.8 |0.007

16 (15000 | 3200 | 126.0 | 0.07 |14000| 2600 | 102.4 | 0.06 (11000 | 2000 | 78.7 | 0.05 | 8800 | 1600 | 63.0 | 0.03
20 (14000 | 2400 | 94.5|0.06 |13000| 2000 | 78.7 | 0.05 |10000| 1500 | 59.1 | 0.04 | 8000 | 1200 | 47.2 | 0.03
25 |14000| 2100 | 82.7 | 0.04 (13000 1700 | 66.9 | 0.04 |10000| 1300 | 51.2 | 0.03 | 8000 | 1000 | 39.4 |0.02
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0.4 30 |[13000| 1800 | 70.9 | 0.03 (12000 1400 | 55.1|0.03 | 9000 | 1100 | 43.3 | 0.025 | 7200 | 880 | 34.6 |0.02
35 |[13000| 1600 | 63.0 | 0.03 (12000 1300 | 51.2 | 0.025| 9000 | 1000 | 39.4 | 0.02 [ 7200 | 800 | 31.5 |0.015
40 (12000 1400 | 55.1|0.015|11000| 1200 | 47.2|0.01 | 8500| 900 | 35.4 |0.01 | 6800 | 720 | 28.3 |0.007
20 (14000 | 2600 | 102.4 | 0.06 |13000| 2100 | 82.7 | 0.05 |10000| 1600 | 63.0 | 0.04 | 8000 | 1300 | 51.2 | 0.03
25 |14000| 2200 | 86.6|0.05 (13000 1800 | 70.9 | 0.04 |10000| 1400 | 55.1 | 0.03 | 8000 | 1100 | 43.3 |0.025
R1 30 |[13000| 1900 | 74.8|0.04 [12000 1600 | 63.0 | 0.04 | 9000 | 1200 | 47.2 | 0.03 [ 7200 | 960 | 37.8 |0.02
0.9° 35 |[13000| 1800 | 70.9 | 0.04 (12000 1400 | 55.1|0.03 | 9000 | 1100 | 43.3 | 0.025 | 7200 | 880 | 34.6 |0.02
40 |12000| 1600 | 63.0 | 0.03 |[11000| 1300 | 51.2 | 0.025| 8500 | 1000 | 39.4 | 0.02 [ 6800 | 800 | 31.5 |0.015
50 |11000| 1400 | 55.1|0.015 (10000 1200 | 47.2 |0.01 | 8000 | 900 | 354 |0.01 | 6400 | 720 | 28.3 |0.007
a 60 9800 | 1100 | 43.3 | 0.007 | 9100| 910 | 35.8 | 0.006 | 7000| 700 | 27.6 |0.005| 5600 | 560 | 22.0 | 0.003
§ 70 8400 | 960 | 37.8|0.004| 7800| 780 | 30.7 | 0.004 | 6000| 600 | 23.6 |0.003 | 4800 | 480 | 18.9 | 0.002
% 25 |14000| 2400 | 94.5|0.05 (13000 2000 | 78.7 | 0.04 |10000| 1500 | 59.1 | 0.03 | 8000 | 1200 | 47.2 |0.025
g 150 30 ([12600| 2100 | 82.7 | 0.04 |12000| 1700 | 66.9 | 0.04 | 9000 | 1300 | 51.2 | 0.03 | 7200 | 1000 | 39.4 | 0.02
5 35 |[13000| 1900 | 74.8|0.04 [12000| 1600 | 63.0 | 0.03 | 9000 | 1200 | 47.2 | 0.025 | 7200 | 960 | 37.8 |0.02
8 40 (12000 1800 | 70.9 | 0.03 |11000| 1400 | 55.1|0.025 | 8500| 1100 | 43.3 | 0.02 | 6800 | 880 | 34.6 | 0.015
20 (13000 | 2900 | 114.2 | 0.06 |12000| 2300 | 90.6 | 0.05 | 9000 | 1800 | 70.9 |0.04 | 7200 | 1400 | 55.1 | 0.03
0.9° 30 |[12000| 2600 | 102.4 | 0.05 (11000 2100 | 82.7 | 0.04 | 8500| 1600 | 63.0 | 0.03 | 6800 | 1300 | 51.2 |0.025
R1.25 40 |11000| 2200 | 86.6 | 0.04 | 9800| 1800 | 70.9 | 0.04 | 7500 | 1400 | 55.1 | 0.03 [ 6000 | 1100 | 43.3 |0.02

20 |13000| 3000 |118.1|0.06 |[12000| 2500 | 98.4 | 0.05 | 9000 | 1900 | 74.8 | 0.04 | 7200 | 1500 | 59.1 |0.03
1.5° 30 |[12000| 2700 | 106.3 | 0.05 [11050 | 2200 | 86.6 | 0.04 | 8500 | 1700 | 66.9 | 0.03 | 6800 | 1400 | 55.1 |0.025
40 (11000 2400 | 94.5|0.04 | 9800| 2000 | 78.7 | 0.04 | 7500| 1500 | 59.1 | 0.03 | 6000 | 1200 | 47.2 | 0.02

<0.1RE (RE<1)
<0.2RE (RE>1)

Depth of cut
4 RE : Radius

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution
and the feed rate proportionately.
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CARBIDE

Carbon steel, Cast iron, Alloy steel, Tool steel, Hardened steel (45—55HRC) | Hardened steel (55—62HRC)
i Alloy steel (—30HRC) Pre-hardened steel
orl_< m
Material AIS| 1050, AISI 35, AIS| H13, AISI W1—10, AIS| H13 efc. AIS| D2 etc. o
AISI P20 etc. AISI P21 etc. g
RE | giitap | LB2  [Revolution Table feed | Depth of cut[Revolution| ~ Table feed | Depth of cut |Revolution| ~ Table feed | Depthof cut |Revolution|  Table feed | pepth of cut g
(mm) (mm) | (min™) [mm/min)] (PM) | (mm) | Min™) [mmimin)] qPM) | (mm) | (min) [mmmin)] @pm) | (mm) | min™) [mm/min)] (PM) | (mm)
20 |12000| 3700 | 145.7 | 0.13 |11000| 3000 |118.1|0.1 8500 | 2300 | 90.6 | 0.09 [ 6800 | 1800 | 70.9 | 0.06 i
0.4° 30 |[11000| 2900 | 114.2 | 0.07 |10000| 2300 | 90.6 | 0.06 | 8000 | 1800 | 70.9 | 0.05 | 6400 | 1400 | 55.1 | 0.03 2‘
’ 40 |[11000| 2400 | 94.5|0.06 |[10000| 2000 | 78.7 | 0.05 | 8000 | 1500 | 59.1 | 0.04 | 6400 | 1200 | 47.2 |0.03 m

50 |[11000| 2000 | 78.7 | 0.04 | 9800 1600 | 63.0 | 0.04 | 7500 | 1200 | 47.2 | 0.03 [ 6000 | 960 | 37.8 |0.02
20 |12000| 3800 | 149.6 | 0.13 [11000| 3100 | 122.0 | 0.1 8500 | 2400 | 94.5 | 0.09 [ 6800 | 1900 | 74.8 | 0.06
30 |[11000| 3000 |118.1|0.07 [10000| 2500 | 98.4 | 0.06 | 8000 | 1900 | 74.8 | 0.05 | 6400 | 1500 | 59.1 |0.03
R1.5 0.9° 40 (11000 2600 | 102.4 | 0.06 |10000| 2100 | 82.7 | 0.05 | 8000 | 1600 | 63.0 | 0.04 | 6400 | 1300 | 51.2 | 0.03
50 ([11000| 2100 | 82.7 | 0.04 | 9800| 1700 | 66.9 | 0.04 | 7500 | 1300 | 51.2 | 0.03 | 6000 | 1000 | 39.4 | 0.02
60 9800 | 2000 | 78.7 | 0.03 | 9100| 1600 | 63.0 | 0.025 | 7000 | 1200 | 47.2 | 0.02 | 5600 | 960 | 37.8 | 0.015
70 9800 | 1800 | 70.9 | 0.015| 9100 | 1400 | 55.1 | 0.01 | 7000 | 1100 | 43.3 | 0.01 | 5600 | 880 | 34.6 | 0.007
50 |11000| 2200 | 86.6|0.04 | 9800 1800 | 70.9 | 0.04 | 7500 | 1400 | 55.1 | 0.03 | 6000 | 1100 | 43.3 |0.02
1.5° 60 9800 | 2100 | 82.7 | 0.03 | 9100| 1700 | 66.9 | 0.025 | 7000 | 1300 | 51.2 | 0.02 | 5600 | 1000 | 39.4 | 0.015
70 9800 | 2000 | 78.7 | 0.015| 9100| 1600 | 63.0 | 0.01 | 7000 | 1200 | 47.2 | 0.01 | 5600 | 960 | 37.8 | 0.007
30 |10000| 3200 | 126.0 | 0.3 9400 | 2600 | 102.4 | 0.25 | 7200 | 2000 | 78.7 | 0.2 | 5800 | 1600 | 63.0 |0.15
40 9500 | 2400 | 94.5|0.15 | 8800| 2000 | 78.7|0.12 | 6800 | 1500 | 59.1 | 0.1 | 5400 | 1200 | 47.2 | 0.07
50 9500 | 2100 | 82.7 | 0.1 8800 | 1700 | 66.9 | 0.1 6800 | 1300 | 51.2 | 0.08 | 5400 | 1000 | 39.4 | 0.06
60 9000 | 1900 | 74.8 | 0.07 | 8300| 1600 | 63.0 | 0.06 | 6400 | 1200 | 47.2 | 0.05 | 5100 | 960 | 37.8 | 0.03
85 8000 | 3500 | 137.8 | 0.3 7400 | 2900 | 114.2 | 0.25 | 5700 | 2200 | 86.6 | 0.2 | 4600 | 1800 | 70.9 |0.15
R2.5 | 0.9° 40 8000 | 3200 | 126.0 | 0.2 7400 | 2600 | 102.4 | 0.18 | 5700 | 2000 | 78.7 | 0.15 | 4600 | 1600 | 63.0 | 0.1
60 7600 | 2400 | 94.5|0.15 | 7000| 2000 | 78.7 | 0.12 | 5400 | 1500 | 59.1 | 0.1 | 4300 | 1200 | 47.2 | 0.07

R2 0.9°

ROUGHING BARREL TAPER RADIUS

<0.1RE (RE<1)
<0.2RE (RE>1)

Depth of cut
/ RE : Radius

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution
and the feed rate proportionately.

SOLID END MILLS
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IMPACT MIRACLE END MILLS

VF4AMB

L0

Ball nose, Medium cut length, 4 flute
CARBIDE Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, re-Hardened Stee, Harcered S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  ©9PPer Alloy ey
O ©) ©)
____— 1 BHTA215°
" &= 4 g}ﬁi f T 1 yper
<3( RE APMX §
o LFE a
n
-
- O]
5 0.5<RE<6 g - - | Type2
+0.01 RE” | APMX §
W 1<DC<12 LF ol
2 0
2 - 0.020
2 DCON=6 | 8<DCON<10 | DCON=12
a4 0 0 0
- 0.008 - 0.009 - 0.011
x @4 flute ball nose end mill for high-speed machining of hardened steel.
LLl
%
= (mm)
—
~ No.of | &
o Order Number RE DC APMX LF DCON : S | Type
E\(: Flutes | &
m
VF4MBRO0050 0.5 1 2.5 50 6 4 ( 1
e VF4MBRO0100 1 2 6 60 6 4 | e | 1
5 VF4AMBRO0150 1.5 3 8 70 6 4 [ J 1
8 VF4AMBR0200 2 4 8 70 6 4 [ J 1
o VF4MBR0250 2.5 5 12 80 6 4 (] 1
VF4AMBRO0300 3 6 12 80 6 4 ( J 2
VF4AMBR0400 4 8 14 90 8 4 ( 2
VF4AMBRO0500 5 10 18 100 10 4 ( 2
VF4MBRO0600 6 12 22 110 12 4 [} 2

0
|
=
=
@]
Z
L
a
3
]
(D]
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

Work | Hardened steel (45—55HRC) Hardened steel (55—62HRC)
Material | ) 13 etc. AIS| D2 etc. lf:IZJ
<
)
RE a<15° a>15° Depth of as<15° a>15° Depth of 8
(mm) | Revolution Table feed Revolution Table feed cut [ Revolution Table feed Revolution Table feed cut

min™) [ (mmmin) | @PM) | Min™) [ mmimin) [ @Pm) | @ MM | @min) | mmmin [ gpm) | (min™) | mmmin) [ apwm) | @ (MM)
RO.5 | 40000 8000 | 315.0 | 40000 | 3800 | 149.6 0.06 | 40000 | 5600 | 220.5 | 40000 | 3100 | 122.0 0.05
R1 40000 9600 | 378.0 | 40000 | 5600 | 220.5 0.11 | 40000 | 8000 | 315.0 | 28000 | 3100 | 122.0 0.10
R1.5 | 40000 | 12000 | 472.4 | 32000 | 5600 | 220.5 0.13 | 32000 | 7700 | 303.1 | 19000 | 2900 | 114.2 0.12
R2 32000 | 11000 | 433.1 | 24000 | 4700 | 185.0 0.15 | 24000 | 6200 | 244.1 | 14000 | 2500 98.4 0.13
R2.5 | 25000 9000 | 354.3 | 19000 | 3800 | 149.6 0.20 | 19000 | 5300 | 208.7 | 12000 | 2200 86.6 0.15
R3 21000 | 8400 | 330.7 | 15000 | 3400 | 133.9 0.25 | 16000 | 4800 | 189.0 9600 | 2000 78.7 0.20
R4 16000 6400 | 252.0 | 12000 | 2600 | 102.4 0.30 | 12000 | 3600 | 141.7 7200 | 1600 63.0 0.20
R5 13000 5200 | 204.7 9600 | 2200 86.6 0.50 | 10000 | 3200 | 126.0 5800 | 1300 51.2 0.20

BALL

R6 9000 3600 | 141.7 7200 | 1700 66.9 0.50 7000 | 2200 86.6 4300 940 37.0 0.30
<0.2RE
Depth of
cut ap
7 RE : Radius

Hardened steel (62—70HRC)

ROUGHING BARREL TAPER RADIUS

Work
Material | 51w, Alsi M2 etc.
e a<15° a>15° Depth of
(mm) | Revolution Table feed Revolution Table feed cut Note 1) a is the inclination of the machined surface.
min™) [ mm/min) | @PM) | Min™) [ mmimin) | aPm) | @ (MM Note 2) If the depth of cut is smaller than this table, feed rate
RO.5 | 40000 | 4700 | 185.0 | 32000 | 1700 | 66.9 | 0.03 Note 3 :ﬁ; be "_‘;;eaietg- . "  material 9
R1 | 24000 | 5000 | 196.9 | 16000 | 1200 | 47.2 | 0.06 ote 3) If the rigidity of the machine or the work materia 2
e installation is very low, or chattering is generated, please s
_R1.5 | 16000 | 4200 | 165.4 | 11000 & 1100 43.3 0.07 reduce the revolution and the feed rate proportionately. a
R2 12000 | 3100 | 122.0 8000 | 1000 394 0.08 Z
R2.5 9600 | 2700 | 106.3 6000 780 30.7 0.08 a
R3 8000 | 2300 90.6 5000 780 30.7 0.09 6'
R4 6000 | 1900 74.8 4000 620 24.4 0.09 @
R5 4800 | 1500 59.1 3000 550 21.7 0.10
R6 3600 | 1100 43.3 2200 400 15.7 0.10
<0.2RE
Depth of
cut . ap
7 RE : Radius
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IMPACT MIRACLE END MILLS

VFFDRB

Multi-task corner radius end mill for impact miracle high speed cutting

90

(W  Carbon Steel, Alloy Steel, Cast Iron {ToolStee, Peardened Sl Hardened Skeel] - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel _|Heat ResistantAlloy|  C°PPerAlioy | Aluminum Alloy
O © ©)

z &
L o z
g:: ay o A - ,%k §Type1
) RE3 APMX|  7BHTA2 15°
o RE2 A3
0 LU

RE1 LF
o

DN

DC
|
|
|
DCON

-
|
<
m

Type 2

APMX

< A3
% (?C_lz H LF
5 - 0.020
< DCON=6 | 8<DCON<10 | DCON=12
d QT
- 0.008 - 0.009 - 0.011
% @ Multi-task corner radius type allows more efficient high feed.
a @Adoption of multiple cuttings realized high feed cutting. ()
s
N
*1 *3 No.of | Multi-task radius part  [*X | x

d Order Number DC | RE1 |[APMX| A3 | LU | DN | LF |DCON i .tes s S |Type
7% Y€1 510 IDCIN|RE2 |[RE3| & | @
o
g VFFDRBDO0300 3 10.64]0.18 3 10 28| 60 6 4 10.08/0.75| 05 | 2 21°| @ 1

VFFDRBDO0400 4 10.71|0.25 4 12 3.8 | 60 6 4 (013 |1 05 | 3 19°| @ 1
2 VFFDRBDO0600 6 |0.92]0.36 9 18 56| 80 6 4 102115 |06 |5 17°| @ 2
5 VFFDRBD0800 8 |1.16(0.44 | 12 24 76| 90 8 6 |1022(32 |08 |45 (17°| @ 2
é VFFDRBD1000 10 |1.47 1057 | 15 30 9.4 1100 | 10 6 (0284 1 55 17| @ 2

VFFDRBD1200 12 |1.77 | 0.7 18 36 |11.4 | 110 | 12 6 [(0.34]4.38 1.2 | 65 |18 | @ 2

*1 RE1 : Approx. R
*2 RMPX : Max. Ramping Angle
%3 A3 : Cutting Edge Effective Length

0
|
=
=
@]
Z
L
a
3
]
(D]
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

Carbon steel, Alloy steel (180—280HB), Prehardened steel (35—45HRC)
Work | Alloy tool steel (<350HB),
Material | Mild steel (<180HB) m
AISI 1045, AISI 4140, ASTM A36, AISI 1010 AISI P21, AISI P20, AISI 4340 o
Dia Cutting | Main Spindle | Feed per Table Feed Depth of | Depth of | Cutting | Main Spindle | Feed per Table Feed Depth of | Depth of <
DC (m.m) Speed | Revolution Tooth - cut cut Speed | Revolution Tooth - cut cut )
(m/min) | (min) | (mm/t) [(mm/min)| (IPM) | ap (mm) | ae (mm) | (m/min) | (min-) | (mm/it.) |(Mm/min)| (IPM) | ap (mm) | ae (mm) o
3 80 8500 0.07 | 2400 955 | 0.12 1.5 100 | 11000 | 0.07 | 3100 | 122.0 | 0.12 1.5 2
4 80 6400 0.1 2600 | 102.4 | 0.16 2 100 8000 | 0.1 3200 | 126.0 | 0.16 2 y
6 80 4200 0.17 | 2900 | 114.2 | 0.24 3 100 5300 | 0.17 | 3600 | 141.7 | 0.24 3 Z:I
8 80 3200 0.17 | 3300 | 130.0 | 0.32 4.8 100 4000 | 0.17 | 4100 | 161.4 | 0.32 4.8 m
10 80 2500 0.2 3000 | 118.1 | 0.4 6 100 3200 | 0.2 3800 | 1496 | 04 6
12 80 2100 0.22 2800 | 110.2 | 0.48 7.2 100 2700 | 0.22 3600 | 141.7 | 0.48 7.2

ae

Depth of
cut ap

Hardened steel (40—55HRC), Hardened steel (55—62HRC)
Work [ Ferritic and martensitic stainless steel (>200HB),

Material | Precipitation hardening stainless steel (<450HB),

AISI H13, L6, AISI 431, AlISI 420, 15-5PH, 17-4PH etc. AISI D2 etc.

Dia. Cutting | Main Spindle | Feed per Table Feed Depth of | Depth of | Cutting | Main Spindle | Feed per Table Feed Depth of | Depth of

Speed Revolution Tooth = cut cut Speed Revolution Tooth : cut cut
DC(MM)| m/min) | (min-) | (mmit) |(mm/min)| (PM) | ap (mm) | ae (mm) | (m/min) | (min) | (mmit) |(mm/min)| (PM) | ap (mm) | ae (mm)

3 80 8500 | 0.07 | 2400 945 | 0.12 15 40 4200 | 0.05 840 | 33.1 0.12 15

ROUGHING BARREL TAPER RR¥ABIEN]

4 80 6400 | 0.1 2600 | 102.4 | 0.16 2 40 3200 | 0.07 960 | 37.8 0.16 2

6 80 4200 | 0.17 | 2900 | 114.2 | 0.24 3 40 2100 | 0.15 | 1300 | 51.2 0.24 3

8 80 3200 | 0.17 | 3300 | 129.9 | 0.32 4.8 40 1600 | 0.15 | 1400 | 55.1 0.32 4.8
10 80 2500 | 0.2 3000 | 118.1 | 0.4 6 40 1300 | 0.17 | 1300 | 51.2 0.4 6

12 80 2100 | 0.22 | 2800 | 110.2 | 0.48 7.2 40 1100 | 0.2 1300 | 51.2 0.48 7.2

ae

Depth of
cut ap

Note 1) When ramping process set the feed rate at 50%. A ramping angle of 1° is recommended.
Note 2) Use at a revolution of 70% and feed rate of 50% when the tool overhang exceeds 5D.

SOLID END MILLS
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IMPACT MIRACLE END MILLS

VFHVRB

4 flute, Corner radius, Short cut length, Irregular helix flutes

S0:

R CoiRe | (a0 | eaiey | " oearer - | staniess Sreel |Heat Resigantalloy| COPPerAley | Auminum Aloy
©) ©) ©) O O O
o j | /st z
" F a — |\1 - 8 Type1
S(f RE LU L BHTA2 15°
2 Effective length
o for inclined angle ® z
n ;g a -
’ s e L
| RE” L APMX
< DC=<10 DC>10 i LU
@ 0,007 +0.01 Inclined angle LE
” DC<12 DC>12 5 2 ies
2 - 002 - 003 e _ _ g ype
2 DCON=6_|8<DCON<10|12<DCON<16 RE”|APMX LF
a4 0 0 0
- 0.008 - 0.009 - 0.011
x  @Impact Miracle corner radius end mill for high feed and efficient machining.
>
= (mm)
o Noofl % Effective length
= Order Number DC | RE |APMX| LU | DN | B2 | LF |DCON Ffﬂié’s £ | Type for inclined angle
< 0.5° 1° | 2° | 3°
@ VFHVRBDO0100R02N004 1 0.2 1 4 | 0.94 10.6°| 60 6 4 @] 1 42| 45| 47| 53
% VFHVRBDO0100R02N006 1 0.2 1 6 | 094 | 9.2° 60 6 4 @ 1 64| 67| 72| 7.7
g VFHVRBDO0100R02N008 1 0.2 1 8 | 0.94 | 8.2°| 60 6 4 @] 1 85| 88| 95|10.2
8 VFHVRBDO0100R02N010 1 0.2 1 10 | 0.94 | 7.4°| 60 6 4 |®@| 1 |105|11 |11.8|12.7
o VFHVRBDO0100R02N015 1 0.2 1 15 [ 0.94| 59°| 60 6 4 || 1 (15.8]16.3|17.5|18.9
VFHVRBDO0100R02N020 1 0.2 1 20 | 094 | 4.9°| 80 6 4 | %x| 1 ]20.9|21.7|23.3|25.1
VFHVRBDO0150R03N004 1.5 | 0.3 1.5 4 | 1.44 /10.3°| 60 6 4 @ 1 42| 45| 46| 5.2
VFHVRBDO0150R03N006 1.5 | 03 1.5 6 | 144 | 89°| 60 6 4 @] 1 6.3 66| 72| 7.7
0 VFHVRBDO0150R03N010 15| 03 1.5 10 | 1.44 | 7° 60 6 4 |®@| 1 |105/109(11.8|12.7
§ VFHVRBDO0150R03N015 1.5 | 03 1.5 15 | 1.44| 55°| 60 6 4 |®@| 1 (15.7]16.3|17.5|18.9
a VFHVRBDO0150R03N020 15| 03 1.5 20 | 144 | 4.6°| 80 6 4 [ 1 [(20.9/21.6]23.3|25.1
E VFHVRBDO0150R03N025 1.5 | 0.3 1.5 25 | 144 | 3.9°| 80 6 4 | x| 1 (26127 |29 |31.3
a VFHVRBDO0150R03N030 1.5 | 0.3 1.5 30 | 1.44 | 3.4°| 80 6 4 | % | 1 |31.3|323(34.7|375
6‘ VFHVRBDO0200R0O5N006 2 0.5 2 6 |19 8.7°| 60 6 4 @] 1 6.3| 65| 7 7.5
o VFHVRBDO0200R0O5N010 2 0.5 2 10 | 1.9 6.7°| 60 6 4 |®| 1 ]105/10.8|11.6|125
VFHVRBD0200R05N015 2 0.5 2 15 | 1.9 5.2°| 60 6 4 |®@| 1 |15.6|16.2|17.4|18.7
VFHVRBDO0200R0O5N020 2 0.5 2 20 | 1.9 4.3°| 80 6 4 |@| 1 (20.8]215(23.1|24.9
VFHVRBD0200R05N025 2 0.5 2 25 | 19 3.6°| 80 6 4 (x| 1 (26 |26.9|289]31.2
VFHVRBDO0200R0O5N030 2 0.5 2 30 | 19 3.1°| 80 6 4 x| 1 (31.2]322|34.6|37.4
VFHVRBD0200R0O5N035 2 0.5 2 3 |19 2.8°| 90 6 4 |%| 1 |36.3(37.6|404| %
VFHVRBD0200R05N040 2 0.5 2 40 | 1.9 2.5° 90 6 4 | x| 1 (415)429(46.1| %
VFHVRBDO0300R0O5N010 5 0.5 3 10 | 2.9 5.6°| 60 6 4 |®| 1 |105/10.8|11.6|125
VFHVRBDO300R05N015 3 0.5 3 15 | 2.9 4.3°| 60 6 4 |®@| 1 |156/|16.2|17.4|18.7
VFHVRBDO0300R0O5N020 3 0.5 3 20 | 29 3.4°| 80 6 4 |@| 1 (20.8]215(23.1|24.9
VFHVRBDO0300R05N030 3 0.5 3 30 | 29 2.5° 80 6 4 |@| 1 |31.2(322|346| %
VFHVRBDO0300R08N010 3 0.8 3 10 | 2.9 5.7°| 60 6 4 |®| 1 (104]108|11.6|12.4
VFHVRBDO0300R08N015 3 0.8 3 15 | 2.9 4.3°| 60 6 4 |®@| 1 |156/|16.2(17.3|18.7
VFHVRBDO0300R08N020 3 0.8 3 20 | 2.9 3.5°| 80 6 4 (@] 1 (20.8/21.5]|23.1|24.9
VFHVRBDO0300R08N030 3 0.8 3 30 | 29 2.5°| 80 6 4 |@®@| 1 |311(322|346| %
VFHVRBDO0300R08N040 8 0.8 3 40 | 2.9 2° 90 6 4 (x| 1 (415429 * *
VFHVRBDO0300R08N0O50 3 0.8 3 50 | 29 1.6°] 90 6 4 |x| 1 [51.8/536| % *
VFHVRBDO0400R0O5N012 4 0.5 4 12 | 3.9 3.8°| 60 6 4 |®@| 1 |125(13 |139|15

* No interference

1224 @ : USA Stock % : Stocked in Japan



(mm)

Effective length

e
Order Number oc | RE |APMX| LU | DN | B2 | LF |Dcon|No % §|type| for inclined angle
Flutes| ¢n

0.5°| 1° | 2° | 3°
VFHVRBDO0400R05N020 4105 4 20 39 [25°| 80| 6 | 4 |e| 1 [20.8[21.5[23.1] «
VFHVRBD0400R05N030 4 0.5 4 30 | 39 | 1.8° 80 6 4 |@| 1 |31.2/32.2| % *
VFHVRBDO0400R05N048 4 1 05| 4 | 48|39 |12°| 90| 6 | 4 |*| 1 498|515 *x | %
VFHVRBDO400R10N012 4|1 4 12 139 |39°| 60| 6 | 4 |®| 1 |125/12.9/13.8/14.9
VFHVRBDO0400R10N020 4 |1 4 20 | 39 |25°| 80| 6 | 4 |®| 1 [208]215(23 | «
VFHVRBDO0400R10N030 4 |1 4 3039 |18 | 80| 6| 4 |e| 1 [311]322] % | %
VFHVRBD0O600R05N018 6 0.5 9 18 | 5.85| — 60 6 4 |@]| 2 * * * *
VFHVRBD0O600R0O5N030 6 0.5 9 30 | 5.85| — 80 6 4 |@| 2 * * * *
VFHVRBD0600R10N018 6 1 9 18 | 5.85| — 60 6 4 |@]| 2 * * * *
VFHVRBDOB0OR10N030 6 | 1 9 30 585 — | 80| 6 |4 |@| 2| x| x| x| %
VFHVRBDOB00R10N054 6 | 1 9 54 | 585 — | 90| 6 | 4 |x| 2| x| x| % | %
VFHVRBDOB0OR15N018 6 | 15| 9 18 | 585 — | 60| 6 | 4 |®] 2 | x| x| % | %
VFHVRBDOB0OR15N030 6 | 15| 9 30 585 — | 80| 6 |4 |®| 2| x| x| x| %
VFHVRBDO600R15N042 6 | 15| 9 | 42|58 — | 90| 6| 4 || 2| x| x| x|
VFHVRBDOB00OR15N054 6 | 15| 9 54 | 585 — | 90| 6 | 4 |x| 2 | x| % | x| %
VFHVRBD0600R20N018 6 2 9 18 | 5.85| — 60 6 4 |@| 2 * * * *
VFHVRBDOB0OR20N030 6 | 2 9 30 585 — | 80| 6 |4 |®| 2| x| x| x| %
VFHVRBDO700R15 7115 11 | — | — | — | 80| 6|4 |*x| 3| x| %] x| x
VFHVRBDO80OR05N024 8 | 05 |12 24 | 785 — | 60| 8 | 4 |x| 2| x| % | x| %
VFHVRBDO80ORO5N040 8 | 05|12 | 40 | 785 — |100 | 8 | 4 |x| 2 | % | % | x| %
VFHVRBDO80OR10N024 8 | 1 |12 24 | 785 — | 60| 8 | 4 |e| 2| x| x| x| %
VFHVRBDO8OOR10N040 8 |1 |12 | 40|78 — |100| 8 |4 |@| 2 | x| % | x| %
VFHVRBD0800R20N024 8 2 12 24 | 7.85| — 60 8 4 |@]| 2 * * * *
VFHVRBDO80OR20N040 8|2 |12 | 40|78 — |100| 8 |4 |®| 2| x| % | x| %
VFHVRBDO80OR20N056 8 | 2 |12 56 | 785 — 120 | 8 | 4 |®| 2 | x| % | x| *
VFHVRBDO80OR20N072 8 |2 |12 72| 785 — |120 8| 4 |e| 2| x| x| x| %
VFHVRBDO900R20 9 |2 |135] — | — | — |100| 8 |4 |*| 3| % | % | x| %
VFHVRBD1000R05N030 10 | 05 |15 3097 — | 70l 10| 4 |x|2 x| x| *| %
VFHVRBD1000R05N050 10 | 05 | 15 50 | 97 | — 110 | 10 | 4 | x| 2 | % | * | x| *
VFHVRBD1000R10N030 10 | 1 |15 3097 | — | 70| 10| 4 el 2| x| x| *| %
VFHVRBD1000R10N050 10 | 1 |15 50 97 | — |110 | 10 | 4 |®| 2 | % | * | x | *
VFHVRBD1000R20N030 10 | 2 |15 3097 — | 70| 10| 4 |e| 2| x| x| x| %
VFHVRBD1000R20N050 10 | 2 |15 50 97 | — |110 | 10 | 4 |®| 2 | % | * | x| *
VFHVRBD1000R20N070 10 | 2 |15 7097 | — |150 | 10 | 4 | x| 2 | % | % | » | *
VFHVRBD1000R20N090 10 | 2 |15 90 |97 | — |150 | 10 | 4 | x| 2| x| x| % | %
VFHVRBD1100R20 11 | 2 |165] — | — | — |110 | 10 | 4 | x| 3 | % | * | | *
VFHVRBD1200R05N036 12 | 05 |18 36 (117 | — | 80| 12 | 4 |@| 2 | x| x| % | %
VFHVRBD1200R05N060 12 | 05 |18 60 1117 | — |120 | 12 | 4 |®| 2 | % | * | » | *
VFHVRBD1200R10N036 12 | 1 |18 36 117 | — | 80 | 12 | 4 |®| 2 | % | * | x| *
VFHVRBD1200R10N060 12 | 1 |18 60 1117 | — |120 | 12 | 4 |®| 2 | % | * | = | *
VFHVRBD1200R20N036 12 | 2 |18 36 117 | — | 80 | 12 | 4 |®| 2 | % | * | x | *
VFHVRBD1200R20N060 12 2 18 60 [11.7 = 120 12 4 |@| 2 * * * *
VFHVRBD1200R20N084 12 | 2 |18 84 117 | — 160 | 12 | 4 |*| 2 | % | * | = | *
VFHVRBD1200R20N108 12 | 2 |18 | 108 [11.7 | — 160 | 12 | 4 [*x| 2 | * | = | = | *
VFHVRBD1200R30N036 12 | 3 |18 36 117 | — | 80 | 12 | 4 |@| 2 | % | * | x | *
VFHVRBD1200R30N060 12 | 3 |18 60 (117 | — |120 | 12 | 4 |®| 2 | % | % | » | *
VFHVRBD1300R30 13 |3 195 — | — | — [120 | 12 [ 4 |[*| 3 | % | * | % | *
VFHVRBD1600R05N042 16 | 05|24 | 42155 | — 100 | 16 | 4 |*| 2 | % | * | = | *
VFHVRBD1600R20N042 16 | 2 |24 | 42 (155 | — | 100 | 16 [ 4 [*x| 2 | % | * | * | *
VFHVRBD1600R30N042 16 | 3 |24 | 42155 | — 100 | 16 | 4 |*| 2 | % | * | = | *
VFHVRBD1600R30N080 16 | 3 |24 80 155 | — 140 | 16 | 4 | x| 2 | % | * | * | *
VFHVRBD1600R30N120 16 | 3 |24 120155 | — |175 | 16 | 4 |x| 2 | % | % | = | *

* No interference
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IMPACT MIRACLE END MILLS

VFHVRB

4 flute, Corner radius, Short cut length, Irregular helix flutes

RECOMMENDED CUTTING CONDITIONS
M High feed conditions

CARBIDE

Carbon steel, Cast iron, Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC)
LL Alloy steel (—30HRC) Pre-hardened steel
o Work Material
g AISI 1050, AISI 35, AISI H13, AISI W1—10, AISI H13 etc. AISI D2 etc.
o AlSI P20 etc. AISI P21 etc.
) DC | RE | LU [Revolution| Table feed |Dghofout|Widhofout [Revolution] Table feed | Depthofcut| Widthofcut [Revolution| Table feed | Depthofcut| Width of cut [Revolution|  Table feed | pepth o cut | Width ofcut
(mm) | (mm) | (mm) |(min™') |(mmmin)| (PM) | a(mm) | am) f(min)|mmimin| (PM) | @) | amm) [ (min)|mmmin)| (1PM) | @) | am) | (min™)|mmmin)| 1PM) | &) | e (o)
j 0.2 4 [40000] 7200/283.5/0.04 |0.45|33000/5100{200.8|0.03 |0.45|27000{4100{161.4/0.025| 0.45 {20000{1800| 70.9/0.013(0.45
g 0.2 6 (40000 6500{255.9/0.03 |0.45)33000[4600(181.1/0.022| 0.45 [27000{3700(145.7|0.018| 0.45 [20000,1600| 63.0/0.01 |0.45

1

1

1 0.2 8 32000, 45001177.2|0.022| 0.45|27000{3200|126.0/0.018| 0.45 |21000/2600{102.4/0.012| 0.45 (160001100 43.3/0.008|0.45
1 0.2 | 10 |24000| 2700/106.3(0.015|0.45 [20000(1900| 74.8/0.01 | 0.45|16000/1500| 59.1|0.008| 0.45 |12000] 700| 27.6/0.006|0.45
1

1

0.2 | 15 [16000| 1200 47.2|0.008|0.45 (14000 700| 27.6/0.005/ 0.45 12000, 500| 19.7|0.003| 0.45 |10000] 400| 15.7/0.003|0.45
0.2 | 20 [14000] 1000 39.4/0.005|0.45 [12000| 600| 23.6/0.004/ 0.45]10000, 400| 15.7|0.002/0.45| 9000] 300| 11.8|0.002| 0.45

1.5/ 0.3 | 4 [32000100001393.7|0.1 |0.65|27000|7100|279.5/0.08 |0.65 |21000/5700(224.4/0.06 |0.65 [16000/2500| 98.4/0.03 |0.65
1.5|0.3 6 32000/ 7800/307.1/0.08 | 0.65 |27000{5500|216.5/0.06 |0.65 |21000{4200{165.4/0.05 |0.65 [16000/2000| 78.7|0.025|0.65
1.5 0.3 | 10 27000 5700224.4/0.05 |0.65 |22000[4000|157.5|0.035| 0.65 |18000{3000{118.1/0.03 |0.65 [14000/1400| 55.1/0.014/0.65
1.5 0.3 | 15 22000/ 3200/126.0/0.03 | 0.65 |18000|2300| 90.6|0.025| 0.65 |15000{1700| 66.9/0.018|0.65 [11000/1000| 39.4/0.009, 0.65
1.5 | 0.3 | 20 [16000f 1400 55.1/0.02 |0.65 |14000[1200| 47.2|0.016|0.65 |13000/1000| 39.4/0.012|0.65 [ 9000, 700| 27.6/0.007|0.65
1.5 | 0.3 | 25 13000 1000, 39.4/0.015|0.65 |11000| 800| 31.5|0.012|0.65 |10000| 700| 27.6/0.009|0.65 | 7500, 500/ 19.7/0.005| 0.65
1.5 0.3 | 30 |13000] 900, 35.4/0.01 |0.65]11000] 700| 27.6|0.008| 0.65 [10000] 600| 23.6/0.006|0.65 [ 7500, 400/ 15.7/0.004|0.65

0.5 6 |24000/10000393.7|0.1 | 0.75|20000|7100|279.5/0.08 |0.75 |16000/5700{224.4/0.06 |0.75 [12000/2500| 98.4/0.03 |0.75
0.5 | 10 {24000{10000[393.7|0.08 |0.75 [20000(7100(279.5/0.06 | 0.75]160005700|224.4/0.05 |0.75 |12000/2500| 98.4/0.025|0.75
0.5 | 15 |20000| 7000{275.60.05 |0.75 [17000(5000(196.9/0.04 | 0.75|13000/3200{126.0|0.03 |0.75 |10000{1800| 70.9/0.016|0.75
0.5 | 20 (20000 3600/141.7|0.04 |0.75 (17000(2600(102.4/0.03 | 0.75]13000/1800| 70.9|0.025| 0.75 |10000] 900| 35.4/0.012|0.75
0.5 | 25 [16000| 1800 70.9/0.03 |0.75 [14000{1400| 55.1/0.025|0.75|12000/1100| 43.3|0.02 |0.75| 9000] 720| 28.3/0.01 |0.75
0.5 | 30 (16000 1400| 55.1/0.025|0.75 [14000(1200| 47.2/0.02 |0.75]12000, 900| 35.4(0.016|0.75| 9000] 650| 25.6/0.008|0.75
0.5 | 35 [13000| 1100| 43.3/0.02 |0.75 [11000| 800| 31.5/0.018/0.75|10000, 700| 27.6|0.014|{0.75| 7000] 500| 19.7/0.007|0.75
0.5 | 40 [13000] 1000| 39.4/0.02 |0.75[11000| 700| 27.6/0.015/ 0.75]10000, 600| 23.6|0.012/0.75| 7000] 400| 15.7/0.006|0.75

0.5 | 10 |16000/11000{433.1/0.12 |1.5 [13000(7800(307.1/0.09 |1.5 |11000,6300|248.0/0.07 |1.5 | 8000{2800(110.2/0.04 |1.5
0.5 | 15 [16000] 9000[354.3(0.11 |1.5 [13000/6400(252.0/0.08 |1.5 |110005100|200.8/0.06 |1.5 | 8000[2300| 90.6/0.04 |1.5
0.5 | 20 |13000| 7200/283.5(0.09 |1.5 ([11000(5100(200.8/0.07 |1.5 | 87004000|157.5/0.05 |1.5 | 6500[1800| 70.9/0.03 |1.5
0.5 | 30 |13000| 5700{224.4/0.06 |1.5 [11000/4000(157.5/0.05 |1.5 | 8700,3000|118.1/0.04 |1.5 | 6500/1400| 55.1/0.02 |1.5
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0.8 | 10 [16000/11000433.10.24 |1 13000{7800(307.1/0.19 |1 11000{6300|248.0[0.14 |1 8000/2800(110.2/0.07 |1

0.8 | 15 |16000| 9000[354.3/0.22 |1 13000/6400(252.00.17 |1 11000/5100{200.8/0.13 |1 8000{2300| 90.6/0.07 |1
9 0.8 | 20 |13000| 7200283.5/0.19 |1 11000/5100/200.8/0.15 |1 87004000(157.5(0.11 |1 6500{1800| 70.9/0.06 |1
a 0.8 | 30 [13000| 5700224.4/0.12 |1 11000{4000|157.5/0.09 |1 8700/3000{118.1/0.07 |1 6500/1400| 55.1/0.04 |1
= 0.8 | 40 |11000| 3600/141.7/0.08 |1 9100{2600{102.4/0.06 |1 7400{2000| 78.7/0.05 |1 5500{1000| 39.4|0.025| 1
% 0.8 | 50 | 8000| 2600/102.4/0.07 |1 6600{1800| 70.9/0.05 |1 5800{1500| 59.1/0.04 |1 4600 800| 31.5/0.02 |1
w . 8400| 6000(236.2/0.15 |2 7000{4300(169.3/0.12 |2 5600/3400(133.9/0.09 |2 4200{1500| 59.1/0.05 |2
a 0.5 | 20 | 8400 6000236.2/0.14 |2 7000{4300(169.3/0.11 |2 5600/3400(133.9/0.08 |2 4200{1500| 59.1/0.04 |2
6' 0.5 | 30 | 6900| 4900/192.9/0.12 |2 5700|3500(137.8/0.09 |2 4600/2800(110.2|0.07 |2 3500{1200| 47.2/0.03 |2
n 0.5 | 48 [ 5600| 2000 78.7/0.07 |2 4600/1400| 55.1/0.05 |2 3800/1100| 43.3/0.04 |2 2800, 500| 19.7/0.02 |2

12 |12000{12000{472.4/0.3 |1.5 [10000{8500(334.6/0.23 |1.5 | 8000/6800|267.7|0.18 |1.5 | 60003000|118.10.1 |1.5
20 ]12000/12000472.4/0.27 |1.5 |10000{8500(334.6/0.21 |1.5 [ 8000/6800(267.7/0.16 |1.5 | 60003000|118.1/0.08 |1.5
30 10000/ 9900/389.8|0.24 [1.5 | 8300{7000{275.6/0.19 |1.5 [ 6700/5600/220.5/0.14 |1.5 | 50002500| 98.4/0.07 |1.5

18 | 4000/ 3900/153.50.15 |3.5 | 3300(2800{110.2|0.12 |3.5 | 27002200/ 86.6/0.09 |3.5 | 2000/1000| 39.4/0.05 |3.5
30 | 4000/ 3900/153.5|0.14 |3.5 | 3300{2800{110.2|0.11 |3.5 [ 2700{2200| 86.6/0.08 |3.5 | 2000,1000| 39.4/0.04 |3.5

a0
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18 | 8000{13000511.8/0.5 |3 6600(9200(362.2/0.4 |3 5400/7400(291.3/0.3 |3 4000/3300{129.9/0.15 |3

30 | 8000/13000/511.8/0.45 |3 6600{9200(362.2/0.35 |3 5400/7400(291.3/0.27 |3 4000{3300(129.9/0.14 |3

54 | 6600/110001433.1/0.25 |3 5500{7800(307.1/0.2 |3 4400/6300(248.0/0.15 |3 3300[2800{110.2/0.08 |3

5| 18 [ 8000|13000511.8/0.5 |2 6600(9200(362.2/0.4 |2 5400/7400(291.3/0.3 |2 40003300(129.9/0.15 |2

1.5 | 30 | 8000/13000/511.8/0.45 |2 6600{9200(362.2/0.35 |2 5400/7400(291.3/0.27 |2 4000[3300(129.9/0.14 |2

1.5 | 42 | 6600/11000/433.1/0.4 |2 5500{7800(307.1/0.3 |2 4400/6300(248.0/0.24 |2 3300[2800{110.2|0.12 |2

1.5 | 54 | 6600(11000433.1/0.25 |2 5500(7800(307.1/0.2 |2 4400/6300{248.0/0.15 |2 3300/2800{110.2/0.08 |2
2 18 | 8000|13000{511.8/0.5 |1.5 [ 6600[9200(362.2/0.4 |1.5 | 5400/7400|291.3/0.3 |1.5 | 4000[3300|129.9/0.15 |1.5
2 30 | 8000/13000/511.8]0.45 [1.5 | 6600[9200(362.2/0.35 |1.5 [ 5400/7400/291.3/0.27 |1.5 | 4000/3300|129.9|0.14 |1.5

ae

Depth of cut %}ap

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) Using air blow or mist is recommended.
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Work Material

Carbon steel, Cast iron,
Alloy steel (—30HRC)

Alloy steel, Tool steel,
Pre-hardened steel

Hardened steel (45—55HRC)

Hardened steel (55—62HRC)

AISI 1050, AISI 35, AISI H13, AISI W1—10, AIS| H13 etc. AISI D2 etc.
AISI P20 etc. AIS| P21 etc.

DC | RE | LU [|Revoltion] Table feed |pepthofeut|Widhofcut|Revoluton| Table feed |pepthof cut| Widhof cut|Revolution| Table feed | pepthofcut| Wicth of cut |Revolution|  Table feed | bepih ofcut| Width ofcut
(mm) | (mm) | (mm) |(min)|mm/min)| (1PM) | @) | aemm) | (min)|mm/min)| (1PM) | @) | aem) | (min)|mmmin)| (PM) | () | ae(mn) | (min)|mmimin)| (1PM) | a(mm) | ae(mm)
7 | 1.5 | — |6800|13000/511.8/0.5 | 3 [5600/9200(362.2/0.4 | 3 [4600|7400(291.3/0.3 | 3 |3400/3300/129.9/0.15| 3
8 | 0.5 | 24|3000| 3900{153.5/0.18| 5 [2500/2800(110.2/0.14| 5 [2000(2200| 86.6/0.11| 5 |1500/1000| 39.4/0.05| 5
8 | 0.5 | 40(3000| 3900/153.5/0.16| 5 (2500/2800|110.2/0.12| 5 ]2000{2200| 86.6/0.1 5 11500|1000| 39.4/0.05| 5
8 |1 24 (4200| 6500/255.9/0.3 4.5(3500/4600(181.1/0.23 | 4.5|2800({3700|145.7/0.18| 4.5|2100|1600| 63.0/0.09| 4.5
8 |1 40 |4200| 6500/255.9/0.27| 4.5|3500|4600(181.1/0.21| 4.5(2800(3700|145.7|0.16| 4.512100|1600| 63.0,0.08| 4.5
8 |2 24 (6000|13000/511.8|0.6 3 15000({9200(362.2/0.46| 3 [4000/7400(291.3/0.36| 3 |3000(3300(129.9/0.18| 3
8 |2 40 16000(13000/511.8/0.54| 3 |5000|9200(362.2/0.42| 3 |[4000/7400|291.3/0.32| 3 ]3000({3300(129.9/0.16| 3
8 |2 56 15000(11000(433.1/0.48 | 3 |4200(7800(307.1/0.37| 3 |3400/6300(248.0(0.3 3 12500(2800(110.2/0.14| 3
8 |2 72 (5000|11000{433.1| 0.3 3 14200|7800(307.1/0.23| 3 |[3400/6300|248.0/0.2 3 12500|2800(110.2/0.09| 3
9 |2 — 15300/13000|511.8| 0.6 3.514400|9200(362.2|0.46 | 3.5(3600/7400|291.3/0.36| 3.5|2700(3300(129.9/0.18| 3.5
10 | 0.5 | 30(2400| 3900{153.5/0.18| 6.5{2000({2800/110.2|/0.14 | 6.5|1600(2200| 86.6/0.11| 6.5(1200/1000| 39.4/0.05| 6.5
10 | 0.5 | 502400/ 3900/153.5/0.16| 6.5]|2000({2800|110.2|0.12| 6.5|1600|2200| 86.6/0.1 6.511200(1000| 39.4/0.05| 6.5

10 | 1 30 |3300| 6500/255.9/0.3 6 |2700|4600(181.1/0.23| 6 [2200/3700|145.7/0.18| 6 ]1700/1600| 63.0[0.09| 6
10 | 1 50 |3300| 6500|255.9/0.27| 6 |2700/4600(181.1/0.21| 6 |2200|3700(145.7/0.16| 6 (1700/1600| 63.0/0.08| 6
10 |2 30 [4800|13000|511.8| 0.6 4.514000|9200|362.2/0.46 | 4.5(3200|7400/291.3/0.36| 4.5(2400(3300(129.9/0.18| 4.5
10 | 2 50 |4800(13000/511.8/ 0.54 | 4.5(4000(9200(362.2/0.42 | 4.5|3200/7400/291.3/0.32| 4.5|2400|3300(129.9/0.16| 4.5
10 | 2 70 (4000(11000(433.1/0.48 | 4.5|3300/7800|307.1/0.37 | 4.5|2700|6300|248.0/0.3 | 4.5(2000(2800(110.2/0.14| 4.5
10 | 2 90 |4000(11000/433.1/ 0.48 | 4.5|3300(7800(307.1/0.37 | 4.5|2700|6300(248.0(0.3 4.5(2000/2800(110.2/0.14| 4.5
11 | 2 — 14300|12000(472.4/ 0.6 5 13600|8500(334.6/0.46| 5 [2900/6800|267.7/0.36| 5 |2200/3000(118.1{0.18| 5
12 | 0.5 | 36(2000| 3600141.7/0.27| 8 ]1700|2600|102.4/0.21| 8 |[1300/2100| 82.7/0.14| 8 [1000| 900| 35.4/0.07| 8
12 | 0.5 | 602000/ 3600{141.7/0.24| 8 |1700/2600(102.4/0.18| 8 |1300|2100| 82.7/0.12| 8 (1000 900| 35.4/0.06| 8
12 | 1 36 |2400| 4800/189.0{0.36| 7.5]2000{3400(133.9/0.28| 7.5(1600/2700(106.3/0.18| 7.5|1200({1200| 47.2/0.09| 7.5
12 |1 60 (2400| 4800/189.0/0.32| 7.5(2000({3400|133.9/0.25| 7.511600|2700(106.3/0.16| 7.5(1200/1200| 47.2/0.08| 7.5
12 | 2 36 |4000|12000|472.4/ 0.9 6 |3300|8500(334.6/0.7 6 |2700|6800(267.7/0.45| 6 ([2000/3000(118.1/0.23| 6
12 | 2 60 (4000|12000[472.4/0.8 6 |3300|8500(334.6/0.6 6 |2700|6800(267.7/0.4 6 12000|3000(118.1|0.2 6
12 | 2 84 13300/ 9900|389.8/0.7 6 |2700|7000(275.6/0.55| 6 [2200/5600(220.5/0.36| 6 |1700|2500| 98.4/0.18| 6
12 | 2 108 |3300/| 9900|389.8/0.45| 6 |2700/7000(275.6/0.35| 6 |2200|5600(220.5/0.23| 6 ([1700/2500| 98.4/0.11| 6
12 | 3 36 |4000|12000|472.4/ 0.9 4.5(3300/8500(334.6/ 0.7 4.5(2700/6800(267.7/0.45| 4.5|2000{3000(118.1/0.23| 4.5
12 | 3 60 |4000(12000(472.4/ 0.8 4.513300|8500|334.6| 0.6 4.512700|6800|267.7| 0.4 4.512000|3000|118.1/ 0.2 4.5
13 | 3 — 13700|12000|472.4/ 0.9 5 13100|8500(334.6/0.7 5 12500|6800(267.7/0.45| 5 [1900/3000(118.1{0.23| 5
16 | 0.5 | 421500/ 3000/118.1/0.27 |11 |1200({2100| 82.7/0.21 |11 |1000|1700| 66.9/0.12|11 750 750| 29.5/0.05|11
16 | 2 42 12100| 5000[196.9/0.45| 9 [1700|3600(141.7/0.35| 9 [1400(2900(114.2|0.2 | 9 |1100|1300| 51.2/0.08| 9
16 | 3 42 (3000{10000/1393.7/0.9 7.5(2500(7100(279.5/ 0.7 7.5(2000(5700(224.4/ 0.4 7.5(1500(2500| 98.4/0.15| 7.5
16 | 3 80 |3000|10000|393.7/ 0.8 7.512500|7100(279.5| 0.6 7.512000|5700(224.4/0.37 | 7.5(1500/2500| 98.4/0.14| 7.5
16 | 3 120 |2500/| 8300|326.8/0.7 7.512100|5900(232.3|0.55| 7.5(1700/4700|185.0{0.32| 7.5|1300({2100| 82.7/0.12| 7.5

Depth of cut

ae

%p

Note 3) When contour milling, cutting conditions can vary greatly due to the geometry of the work material and depth of cut.

Note 4) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the work material installation is very low, then vibration can occur. In this case, please reduce the revolution and feed
rate proportionately, or set a lower depth of cut.
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IMPACT MIRACLE END MILLS

VFHVRB

4 flute, Corner radius, Short cut length, Irregular helix flutes

RECOMMENDED CUTTING CONDITIONS
B High depth of cut conditions

CARBIDE

Carbon steel, Cast iron, Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC)
L Alloy steel (—30HRC) Pre-hardened steel
o Work Material
< AISI 1050, AlSI 35, AISI H13, AISI W1—10, AISI H13 etc. AISI D2 etc.
8, AISI P20 etc. AISI P21 etc.
& DC | RE | LU |Revoltion| Table feed |Depthofout| WidhofoutRevolution| Table feed | pepthofcut| Widhofcut [Revolution| Table feed | Depth ofcut | Width of cut [Revolution|  Table feed | nepth of cut | Width ofcut
(mm) | (mm) | (mm) |(min™')|(mmimin)| (PM) | a(m) | aem) f(min)|mmimin| (PM) | @) | ) {min)|mmmin)| (1PM) | @) | 2 |(min™)|mmmin)| 1PM) | &) | e (mm)
j 1 0.2 4 [24000{2200| 86.6|0.08|0.45(20000{1500| 59.1|0.07|0.45|16000{1200|47.2|0.05 |0.45{12000| 550 |21.7 [0.025|0.45
< 1 0.2 6 |24000/2000| 78.7|0.07|0.45]20000{1400| 55.1|0.05|0.45 [16000| 1100|43.3|0.04 |0.45 [12000| 500 |19.7 |0.02 |0.45
o 1 0.2 8 119000/1400| 55.1]0.05|0.45]16000{1000| 39.4|0.04|0.45 13000, 800|31.5|0.03 |0.45( 9500| 350 |13.8|0.016|0.45
1 0.2 | 10 |14000{ 800| 31.5|0.04|0.45(12000| 600| 23.6/0.03|0.45( 9000| 400|15.7|0.025/0.45| 7000{ 200 | 7.9(0.012|0.45
n 1 0.2 15| — — — — — — — — — — — — — — — — — — — —
) 1 0.2 20 | — = = = = = = = = = = = = = = = = = = =
9( 1.5/0.3 4 119000{3000(118.1| 0.2 |0.65(16000/2100| 82.7|0.16|0.65 [13000/1700|66.9 |0.12 |0.65| 9500 750 |29.5(0.06 |0.65
o’ 1.5|0.3 6 |19000/2300| 90.6|0.16|0.65|16000{1600| 63.0{0.13|0.65 [13000/1300|51.2|0.1 |0.65| 9500| 580 |22.8|0.05 |0.65
1.5 0.3 | 10 |16000/1700| 66.9| 0.1 |0.65|13000/1200| 47.2|/0.07 |0.65 [11000/1000|39.4|0.05 |0.65| 8000 430 |16.9|0.03 |0.65
g 1.5 | 0.3 | 15 |13000(1000| 39.4| 0.06|0.65(11000| 700| 27.6|0.05|0.65 | 9000| 600|23.6|0.04 [0.65| 6500| 250 | 9.8 |0.018|0.65
LUl 1.5/0.3| 20| — — — — — — — — — — — — — — — — — — — —
% 1508 25 | = = = = = = = = = = = = = = = = = = = =
= 1.5/03| 30| — — — — — — — — — — — — — — — — — — — —
2 0.5 6 |14000/3000|118.1| 0.2 |0.75]12000(2100| 82.7|0.16|0.75| 9400/1700|66.9|0.12 |0.75| 7000 750 |29.5|0.06 |0.75
d 2 0.5 | 10 (14000{3000|118.1|/0.16|0.75]12000/2100| 82.7|0.13|0.75| 9400/1700|66.9 0.1 |0.75| 7000 750 [29.5(0.05 [0.75
o 2 0.5 | 15 |12000{2100| 82.7| 0.1 |0.75(10000{1500| 59.1|0.08 |0.75| 8000/1200|47.2|0.06 [0.75| 6000{ 530 |20.9(0.03 |0.75
nd 2 0.5 | 20 |12000{1100| 43.3|0.08|0.75(10000| 800| 31.5/0.06 |0.75| 8000| 600|23.6|0.05 [0.75| 6000{ 280 |11.0 (0.025|0.75
g 2 05|25 | — = = = = = = = = = = = = = = = = = = =
2 0.5 30| — — — — — — — — — — — — — — — — — — — —
% 2 05|35 | — = = = = = = = = = = = = = = = = = = =
T 2 0.5]40 | — — — — — — — — — — — — — — — — — — — —
% 3 0.5 | 10 | 9600/3300/129.9/0.24|1.5 | 8000(2300| 90.6/0.2 |1.5 | 6400/1800|70.9|0.14 |1.5 | 4800| 830 |32.7|0.07 |1.5
8 3 0.5 | 15 | 9600{2700|106.3| 0.22|1.5 | 8000{1900| 74.8/0.17|1.5 | 6400/1500|59.10.13 |1.5 | 4800 680 |26.8 (0.06 |1.5
& 0.5 | 20 | 7800{2200| 86.6/0.18|1.5 | 6500/1500| 59.1|0.14|1.5 | 5200{1200|47.2]0.11 |1.5 | 3900/ 550 |21.7|0.05 |1.5
3 0.5 | 30 | 7800{1700| 66.9|0.12|1.5 | 6500{1200| 47.2|/0.1 |1.5 | 5200/ 1000|39.40.07 |1.5 | 3900 430 |16.9(0.04 |1.5
S 0.8 | 10 | 9600{3300|129.9|0.5 |1 8000{2300| 90.6/0.4 |1 6400/1800|70.9|0.3 |1 4800| 830 | 32.7|0.14 |1
3 0.8 | 15 | 9600{2700{106.3/ 0.5 |1 8000/1900| 74.8/0.35|1 6400{1500{59.1|0.25 |1 4800/ 680 126.8|0.13 |1
(9] 3 0.8 | 20 | 7800{2200| 86.6/0.4 |1 6500{1500| 59.1{0.3 |1 5200/1200(47.2|0.23 |1 3900 550 |21.7|0.11 |1
j 3 0.8 | 30 | 7800{1700| 66.9|0.24|1 6500{1200| 47.2|0.2 |1 5200/1000|39.4|0.14 |1 3900| 430 {16.9(0.05 |1
= & 0.8 40 | — = = = = = = = = = = = = = = = = = = =
% 3 0.8 50 | — — — — — — — — — — — — — — — — — — — —
i} 4 0.5 | 12 | 5000{1800| 70.9|0.3 |2 4200{1300| 51.2|0.24 |2 3400/1000|39.4|0.18 |2 2500| 450 [17.7|0.06 |2
&) 4 0.5 | 20 | 5000{1800| 70.9/0.3 |2 4200(1300| 51.2|0.22|2 3400{1000{39.4|0.17 |2 2500{ 450 {17.7|0.06 |2
6' 4 0.5 | 30 | 4100{1500| 59.1|0.24|2 3400{1100| 43.3|0.19|2 2700) 840|33.1|0.14 |2 2100| 380 [15.0|0.05 |2
2 4 0.5]| 48 — — — — — — — — — — — — — — — — — — — —
4 1 12 | 7200{3600(141.7|/0.6 |1.5 | 6000/2500| 98.4|0.5 |1.5 | 4800/2000|78.7(0.36 |1.5 [ 36001 900 |35.4|0.12 |1.5
4 1 20 | 7200{3600|141.7{0.6 |1.5 | 6000/2500| 98.4|0.4 |1.5 | 4800/2000|78.7|0.32 |1.5 | 3600{ 900 |35.4(0.11 |1.5
4 1 30 | 6000{3000(118.1/0.5 |1.5 | 5000/2100| 82.7/{0.4 |1.5 | 4000/1700|66.9/0.3 |[1.5 | 3000| 750 |29.5/0.1 |1.5
6 0.5 | 18 | 2400{1200| 47.2|0.3 |3.5 | 2000| 840| 33.1/0.24|3.5 | 1600| 670|26.4|0.18 [3.5 | 1200{ 300 |11.8(0.06 |3.5
6 0.5 | 30 | 2400{1200| 47.2|{0.3 |3.5 | 2000| 840| 33.1|0.22|3.5 | 1600/ 670|26.4|0.17 [3.5 | 1200{ 300 |11.8 (0.06 |3.5
6 1 18 | 4800/3900(153.5|1 3 4000(2700{106.3/0.8 |3 320012200|86.6 0.6 |3 24001 980 [38.6 (0.2 |3
6 1 30 | 4800{3900|153.5|{0.9 |3 4000{2700{106.3|0.7 |3 320012200(86.6 (0.5 |3 2400| 980 [38.6(0.18 |3
6 1 54 | 4000{3300(129.9|0.5 |3 3300{2300| 90.6/0.4 |3 2700/1800|70.9|0.3 |3 2000| 830 [32.7|0.1 |3
6 1.5 | 18 | 4800/3900(153.5|1 2 4000{2700{106.3/0.8 |2 3200/2200|86.6 0.6 |2 2400 980 [38.6 (0.2 |2
6 1.5 | 30 | 4800/3900(153.5/0.9 |2 4000(2700{106.3|0.7 |2 3200/2200|86.6|0.5 |2 2400| 980 [38.6|0.18 |2
6 1.5 | 42 | 4000/3300(129.9/0.8 |2 3300{2300| 90.6/0.6 |2 2700/1800|70.9|0.5 |2 2000| 830 [32.7|0.16 |2
6 1.5 | 54 | 4000/3300(129.9/0.5 |2 3300{2300| 90.6/0.4 |2 2700/1800|70.9/0.3 |2 2000 830 [32.7|0.1 |2
6 2 18 | 4800/3900(153.5|1 1.5 | 4000/2700|106.3/0.8 |1.5 | 3200{2200/86.6(0.6 |1.5 | 2400|980 [38.6|0.2 |1.5
6 2 30 | 4800{3900(153.5/0.9 |1.5 | 4000/2700]106.3]0.7 |1.5 [ 3200/2200|86.6/0.5 |1.5 | 2400{ 980 38.6(0.18 |1.5
ae
Depth of cut %}ap

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) Using air blow or mist is recommended.
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Carbon steel, Cast iron, Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC)
Alloy steel (—30HRC) Pre-hardened steel
Work Material
AIS| 1050, AISI 35, AISI H13, AISI W1—10, AISI H13 etc. AISI D2 etc.
AISI P20 etc. AISI P21 etc.

DC | RE | LU [Revoluton| Table feed |eghofcut|Widhofcut|Revoluion| Table feed | pepthofcut| Withofcut {Revolution| Table feed | pepifofeut| Widthof cut |Revolution|  Table feed | bephofcut |y of ot
(mm) | (mm) | (mm) f(min™)|mmimin){ 1PM) | @) | am) | (min)|mmimin)| (PM) | @) | aem) | (min”)|mmmin| (PM) | @) | 2 f(min)|mmimin| (1PM) | B0 | g o)
7 15| — [4100{3900/153.5/1 3 |3400/2700/106.3/0.8 | 3 [2700]|2200/86.6| 0.6 | 3 2100|980 |38.6/0.2 | 3
8 | 0.5 | 24)1800/1200| 47.2/0.35| 5 (1500 840/ 33.1/0.3 | 5 |1200| 670|26.4| 0.2 | 5 900| 300 |11.8|0.07| 5
8 | 0.5 | 40)1800/1200| 47.2/10.3 | 5 (1500 840| 33.1]0.25| 5 |1200| 670|26.4| 0.2 | 5 900| 300 |11.8|0.06| 5
8 |1 24 12500|2000| 78.7/0.6 | 4.5(2100(1400| 55.1/0.5 | 4.5|1700/1100/43.3| 0.4 | 4.5|1300| 500 {19.7|0.12| 4.5
8 |1 40 2500|2000| 78.7/0.5 | 4.5(2100{1400| 55.1/0.4 | 4.5(1700(1100(43.3| 0.3 | 4.5|1300| 500 [19.7|0.11| 4.5
8 |2 24 13600(3900(153.5/1.2 | 3 ([3000{2700(106.3| 1 3 |2400/2200/86.6| 0.7 | 3 |1800| 980 |38.6|0.24| 3
8 |2 40]3600|3900(153.5{1.1 | 3 |3000|2700/106.3/0.9 | 3 |2400/2200|86.6| 0.7 | 3 |1800/ 980 |38.6|/0.22| 3
8 |2 56 [3000|3300/129.9|1 3 |2500/2300| 90.6/0.8 | 3 [2000|1800/70.9| 0.6 | 3 1500|830 |32.7|0.2 | 3
8 |2 7213000/3300{129.9/0.6 | 3 [2500/2300] 90.6/0.5 | 3 [2000{1800/70.9| 0.4 | 3 1500|830 |32.7/0.12| 3
9 |2 — |[3200/3900|153.5/1.2 | 3.5]2700/2700|106.3| 1 3.5]2100/2200|86.6| 0.7 | 3.5[1600| 980 |38.6/0.24| 3.5
10 | 0.5 | 30|1400/1200| 47.2/0.35| 6.5(1200| 840| 33.1|0.3 | 6.5| 940| 670/26.4| 0.2 | 6.5| 700|300 |11.8|0.07| 6.5
10 | 0.5 | 50|1400/1200| 47.2/10.3 | 6.5(1200| 840| 33.1|0.25| 6.5| 940| 670/26.4| 0.2 | 6.5| 700|300 |11.8|0.06| 6.5
10 | 1 30 (2000|2000 78.7/0.6 | 6 |1700(1400( 55.1/0.5 | 6 |1300/1100{43.3| 0.4 | 6 (1000|500 |19.7|/0.12| 6
10 | 1 50 (2000|2000 78.7/0.5 | 6 |1700(1400| 55.1/0.4 | 6 |1300/1100{43.3| 0.3 | 6 (1000|500 |19.7|0.11| 6
10 | 2 30 [2900{3900(153.5[1.2 | 4.5]|2400/2700|106.3| 1 4.511900(2200|86.6| 0.7 | 4.5|1500/ 980 |38.6|0.24| 4.5
10 | 2 50 [2900(3900/153.5[1.1 | 4.5]|2400(2700|106.3/0.9 | 4.5|1900/2200(86.6| 0.7 | 4.5(1500| 980 |38.6|0.22| 4.5
10 | 2 70 [2400(3300(129.9/1 4.512000(2300| 90.6/0.8 | 4.5|1600/1800|70.9| 0.6 | 4.5(1200| 830 |32.7|0.2 | 45
10 | 2 90 |2400|3300|129.9]1 4.5[2000/2300| 90.6/0.8 | 4.5|1600/1800/70.9| 0.6 | 4.5]1200/ 830 |32.7{0.2 | 4.5
11 | 2 — [2600/3600|141.7/1.2 | 5 ]2200/2500| 98.4/1 5 [1700/2000/78.7| 0.7 | 5 [1300]/900 35.4/0.24| 5
12 | 0.5 | 36|1200/1100| 43.3/0.5 | 8 [1000| 770| 30.3/0.4 | 8 800| 620/24.4| 0.3 | 8 600| 280 |11.0/0.11| 8
12 |0.5] 60]1200/1100| 43.3/0.5 | 8 (1000 770| 30.3/0.4 | 8 800| 620/24.4|/ 03 | 8 600|280 (11.0/0.1 | 8
12 |1 36 [1400|1400| 55.1/0.7 | 7.5|1200(1000| 39.4/0.6 | 7.5| 940| 780|30.7| 0.4 | 7.5 700| 350 |13.8|0.14| 7.5
12 |1 60 [1400(1400| 55.1/0.6 | 7.5[{1200/1000| 39.4/0.5 | 7.5 940| 780/30.7| 0.4 | 7.5| 700| 350 |13.8|0.13| 7.5
12 | 2 36 [2400/3600|141.7/1.8 | 6 |2000(2500| 98.4/1.4 | 6 |1600/2000/78.7| 1.1 | 6 (1200|900 35.4|0.4 | 6
12 | 2 60 [2400(3600(141.7/1.6 | 6 |2000/2500| 98.4/1.3 | 6 (1600(2000/78.7| 1 6 |1200) 900 |35.4/0.3 | 6
12 | 2 84 (2000/3000/118.1/1.4 | 6 |1700(2100| 82.7/1.1 | 6 |1300/1700/66.9| 0.8 | 6 (1000|750 |29.5/0.3 | 6
12 | 2 108 |2000{3000(118.1/0.9 | 6 |1700/2100| 82.7/0.7 | 6 |1300/1700/66.9| 0.5 | 6 (1000|750 |29.5/0.2 | 6
12 | 3 36 [2400(3600|141.7/1.8 | 4.5|2000(2500| 98.4/1.4 | 4.5|1600/2000|78.7| 1.1 | 4.5(1200| 900 |35.4|0.4 | 45
12 | 3 60 [2400/3600(141.7/1.6 | 4.5[2000/2500| 98.4/1.3 | 4.5(1600{2000/78.7 | 1 4.5]11200] 900 |35.4/0.3 | 4.5
13 |3 — |[2200/3600|141.7/1.8 | 5 |1800/2500| 98.4/1.4 | 5 [1500{2000/78.7| 1.1 | 5 |1100| 900 |35.4/04 | 5
16 | 0.5 | 42| 900 900| 35.4/0.5 |11 750/ 630| 24.8/0.4 |11 600/ 500/19.7| 0.3 |11 4501230 | 9.1/0.1 |11
16 | 2 42]1300/1500| 59.1/0.9 | 9 |1100(1100| 43.3/0.7 | 9 870/ 840/33.1| 05| 9 650| 380 |15.0(0.2 | 9
16 | 3 42]1800|3000(118.1|{1.8 | 7.5|1500(2100| 82.7/1.4 | 7.5|1200(1700(66.9| 0.9 | 7.5| 900/ 750 |29.5/0.4 | 7.5
16 | 3 80 (1800(3000/118.1{1.6 | 7.5|1500(2100| 82.7/1.3 | 7.5|1200/1700{66.9| 0.8 | 7.5 900| 750 |29.5/0.3 | 7.5
16 | 3 12015002500 98.4/1.4 | 7.5[1200/1800| 70.9/1.1 | 7.5/1000/1400/55.1| 0.7 | 7.5] 750/ 630 |24.8/0.3 | 7.5

Depth of cut

ae

%@

Note 3) When contour milling, cutting conditions can vary greatly due to the geometry of the work material and depth of cut.

Note 4) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the work material installation is very low, then vibration can occur. In this case, please reduce the revolution and feed
rate proportionately, or set a lower depth of cut.
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IMPACT MIRACLE END MILLS

VFHVRB — Inch sizes

4 flute, Corner radius, Short cut length, Irregular helix flutes

(WS Carbon Steel, Alloy Steel, Cast Iron {Toltee, Peardened el Hardened Skl - Hardened Steell Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  COPPerAlloy | Aluminum Alloy
©) O © O ©) O

=z /BZ)T
O otz
F g E I : §Type1
lé':'] RE I'_ALIJ’MX — —IBHTA2 15°
< Effective length LF
2 for inclined angle Y
o ° z
] 25 e z
- - - §Type2
3 we RE” L APMX
< @ DC<.5000" ' Ly
@ +.0004" Inclined angle LE
DC=<.5000"
4 O
2 - .0008"
<DE .2500"<DCON<.3750'| DCON=.5000"
: Jo IS man
- .00035 - .00043
x  @Impact Miracle corner radius end mill for high feed and efficient machining.
L
Z
= (inch)
d No.of| | @ Effective length
o Order Number DC | RE |APMX| LU | DN | B2 | LF |DCON F|3i:s 8 S for inclined angle
< 217 o5 10 [ 2o | 3°
VFHVRBD1/8N3DR0.03 .1250| .030 | .125 | .375|.1211| 6.1° | 2.25 |.2500| 4 (e |1 | 9.9/10.3|/11 |11.9
2 VFHVRBD1/8N5DR0.03 .1250| .030 | .125 | .625|.1211| 4.3° | 2.25 |.2500| 4 (®|1|16.5/17.1/18.3|19.8
5 VFHVRBD3/16N3DR0.05 .1875| .050 | .188 | .563|.1835| 2.9° | 2.25 |.2500| 4 (@ (1 (14.9/154|16.4| *
8 VFHVRBD3/16N5DR0.05 .1875| .050 | .188 | .938|.1835| 1.8° | 2.25 |.2500| 4 (@ |1 |24.7|25.6| * *
o VFHVRBD1/4N3DR0.06 .2500| .060 | .375 | .750|.2441| - 225 |.2500( 4 |®@| 2| =% * * *
VFHVRBD1/4N5DR0.06 .2500| .060 | .375 |1.250| .2441| - 3.00 |.2500( 4 |®@| 2| =% * * *
VFHVRBD5/16N3DR0.08 .3125| .080 | .469 | .938|.3066 | - 3.00 |.3125| 4 |@|2| % * * *
VFHVRBD5/16N5DR0.08 .3125| .080 | .469 |1.563|.3066 | -— 4.00 |.3125| 4 |®@| 2| * * * *
g VFHVRBD3/8N3DR0.08 .3750| .080 | .563 [1.125|.3691| - 3.00 |.3750| 4 |@|2| % * * *
s VFHVRBD3/8N5DR0.08 .3750| .080 | .563 [1.875|.3691| - 4.00 |.3750| 4 |®@|2]| * * * *
% VFHVRBD1/2N3DR0.12 .5000| .120 | .750 [1.500|.4882 | - 4.00 |.5000| 4 |®@|2]| * * * *
g VFHVRBD1/2N5DR0.12 .5000| .120 | .750 |2.500|.4882 | -— 5.00 |.5000( 4 |@|2| =% * * *
4 * No interference
]
]
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RECOMMENDED CUTTING CONDITIONS

M High feed conditions

Work Material

Carbon Steel, Cast Iron,
Alloy Steel (—30HRC)

AISI 1049, AISI 30, AlSI P20

Alloy steel, Tool steel,
Pre-haedened steel

AIAI H13, AISI W1-10, AISI P21

Hardened Steel (45—55HRC)

AISI H13

Hardened Steel (55—62HRC)

AISI D2

DC | RE | LU [Revolution

Table feed

(inch) | (inch)| (inch) (min‘1) (mm/min)

(1IPM)

Depth ofcut
al
(int?h)

Width of cu

ae
(inch)|

Table feed
(IPm)

Revolution
(min™")

(mm/min) (iggh)

Denth ofcut|Wicth ofcut

ae
(inch)

Table feed
(1IPM)

Depthof cut Wi of cut

Revolution ap | ae
(inch)|(inch)

(min™")

(mm/min)

Wit ofcut

ae
(inch)

Depth of cut
al
(int?h)

Table feed
(IPM)

Revolution
(min™")

(mm/min)

0.1250
0.1250

0.03
0.03

0.375
0.625

16000
16000

11000
9000

433.1
354.3

.009
.009

.039
.039

13000
13000

7800
6400

307.1
252

.007
.007

.039
.039

11000
11000

6300
5100

248
200.8

.006{.039
.006|.039

110.2
90.6

.003
.003

.039
.039

8000
8000

2800
2300

0.1875
0.1875

0.05
0.05

0.563
0.938

12000
12000

12000
12000

472.4
472.4

.012
.011

.059
.059

10000
10000

8500
8500

334.6
334.6

.009
.008

.059
.059

8000
8000

6800
6800

267.7
267.7

.007/.059
.006/.059

.004
.003

.059
.059

6000
6000

3000
3000

118.1
118.1

0.2500
0.2500

0.06
0.06

0.750
1.250

8000
8000

13000
13000

511.8
511.8

.020
.018

.078
.078

6600
6600

9200
9200

362.2
362.2

.016
.014

.078
.078

5400
5400

7400
7400

291.3
291.3

.012|.078
.011/.078

129.9
129.9

.006
.006

.078
.078

4000
4000

3300
3300

0.3125
0.3125

0.08
0.08

0.938
1.563

6000
6000

13000
13000

511.8
511.8

.024
.021

118
118

5000
5000

9200
9200

362.2
362.2

.018
.017

118
118

4000
4000

7400
7400

291.3
291.3

.014|.118
.013|.118

129.9
129.9

.007
.006

118
118

3000
3000

3300
3300

0.3750
0.3750

0.08
0.08

1.125
1.875

4800
4800

13000
13000

511.8
511.8

.024
.021

77
477

4000
4000

9200
9200

362.2
362.2

.018
.017

77
77

3200
3200

7400
7400

291.3
291188

.014|.177
.013|.177

.007
.006

77
477

2400
2400

3300
3300

129.9
129.9

0.5000
0.5000

0.12
0.12

1.500
2.500

4000
4000

12000
12000

472.4
472.4

.035
.031

A77

477

3300
3300

8500
8500

334.6
334.6

.028
.024

77
A77

2700
2700

6800
6800

267.7
267.7

.018|.177
.016|.177

118.1
118.1

.009
.008

A77
A77

2000
2000

3000
3000

Depth of cut

ae

%ap

B High depth

of cut conditions

Work Material

Carbon Steel, Cast Iron,
Alloy Steel (—30HRC)

AISI 1049, AISI 30, AISI P20

Alloy steel, Tool steel,
Pre-haedened steel

AIAI H13, AISI W1-10, AISI P21

Hardened Steel (45—55HRC)

AISI H13

Hardened Steel (65—62HRC)

AISI D2

DC | RE LU |Revolution

Table feed

(inch) |(inch)| (inch) [ (min™") (mm/min)

(IPM)

Depth of cut
ap
(inch)

Wicth of cuf
ae
(inch)

Table feed
(1IPM)

Revolution
(min"")

(mm/min) Uﬁ%)

Denth ofcut| Width ofcut
ae
(inch)

Wicthof cut

ae
(inch)

Depth of cut
ap
(inch)

Table feed
(1IPM)

Revolution
(min")

(mm/min)

Wit of cut

ae
(inch)

Depth of cut
ap
(inch)

Table feed
(IPM)

Revolution
(min™")

(mm/min)

0.1250
0.1250

0.03
0.03

0.375
0.625

9600
9600

3300
2700

129.9
106.3

.020
.020

.039
.039

8000
8000

2300
1900

90.6
74.8

.016
.014

.039
.039

6400
6400

1800
1500

70.9
59.1

.012
.010

.039
.039

.006
.005

.039
.039

4800
4800

830
680

32.7
26.8

0.1879
0.1875

0.05
0.05

0.563
0.938

7200
7200

3600
3600

141.7
141.7

.024
.024

.059
.059

6000
6000

2500
2500

98.4
98.4

.020
.016

.059
.059

4800
4800

2000
2000

78.7
78.7

.014
.013

.059
.059

354
35.4

.005
.004

.059
.059

3600
3600

900
900

0.2500
0.2500

0.06
0.06

0.750
1.250

4000
4800

3300
3900

129.9
153.5

.020
.040

118
.079

3300
4000

2300
2700

90.6
106.3

.016
.031

118
.079

2700
3200

1800
2200

70.9
86.6

.012
.024

118
.079

.004
.008

118
.079

2000
2400

830
980

32.7
38.6

0.3125
0.3125

0.08
0.08

0.938
1.563

3600
3600

3900
3900

153.5
1585

.047
.043

118
118

3000
3000

2700
2700

106.3
106.3

.040
.035

118
118

2400
2400

2200
2200

86.6
86.6

.028
.028

118
118

38.6
38.6

.009
.009

118
118

1800
1800

980
980

0.3750
0.3750

0.08
0.08

1.125
1.875

2900
2900

3900
3900

153.5
153.5

.047
.043

A77
A77

2400
2400

2700
2700

106.3
106.3

.040
.035

A77
A77

1900
1900

2200
2200

86.6
86.6

.028
.028

A77
A77

38.6
38.6

.009
.009

A77
A77

1500
1500

980
980

0.5000
0.5000

0.12
0.12

1.500
2.500

2400
2400

3600
3600

141.7
141.7

.071
.063

A77
A77

2000
2000

2500
2500

98.4
98.4

.055
.051

A77
A77

1600
1600

2000
2000

78.7
78.7

.043
.040

77
477

.016
.012

A77
A77

1200
1200

900
900

35.4
35.4

Depth of cut

ae

%@

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.

Note 2) Using air blow or mist is recommended.

Note 3) When contour milling, cutting conditions can vary greatly due to the geometry of the work material and depth of cut.

Note 4) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the work material installation is very low, then vibration can occur. In this case, please reduce the revolution and feed
rate proportionately, or set a lower depth of cut.

CARBIDE

SQUARE

-
|
<
m

ROUGHING BARREL TAPER RR¥ABIEN]

SOLID END MILLS
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IMPACT MIRACLE END MILLS

VFHVRB

4 flute, Corner radius, Short cut length, Irregular helix flutes

CARBIDE Carbon Steel, Alloy Steel, Cast Iron {Too Seel, Pre-Hardened Sigel Hardened Steel|  Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  ©°PPerAlloy | Aluminum Alloy
©) ©) ©) O O O

Taper neck type

l[-]I:J . 8 BHTA2 \B2
% [ = ) SESY, : —
8’ Effective length . "E LU AP IBHTA3 15° %
N for inclined angle M LB2 o
25 LF
0 O
- 52
< DC=<10 DC>10
@ +0.007 +0.01 "
Inclined angle
DC=<12
40
) - 0.02
9( DCON=6 | 8<DCON<10 | 12<DCON<16
@ 0 0 0
- 0.008 - 0.009 - 0.011
x  @Impact Miracle corner radius end mill for high feed and efficient machining.
S
= (mm)
d o~ Effective length
% Order Number DC | RE |BHTA2|APMX| LU | LB2 | DN | B2 | LF |DCON :Et:sf g| forinclined angle
< Plose] 10 [ 20 [ 3°
o VFHVRBDO10R02N0O06T09 | 1 02 |09 | 1 25 6 | 094 | 9.3° 60 6 4|1@| — | 66| 7.1| 7.6
2 VFHVRBDO10R02N010T09 | 1 02 |09 | 1 25 10 | 0.94 | 7.5° 60 6 4|@| — |10.6/11.4|12.3
5 VFHVRBDO10R02N0O15T09 | 1 02 |09 | 1 25 15 | 0.94 | 6.1° 60 6 4|e@| — |15.6/16.8|18.1
8 VFHVRBDO010R02N020T09 | 1 02 [ 09 | 1 25 20 | 0.94 | 5.1° 80 6 4| % | — |20.6/22.1|23.9
o VFHVRBDO10R02N025T09 | 1 02 |09 | 1 25 25 1094 | 4.4° 80 6 4 x| — |25.6|27.5|29.7
VFHVRBDO010R02N030T09 | 1 02 |09 | 1 25 30 | 0.94 | 3.8° 80 6 4| % | — [30.6/32.9|35.5
VFHVRBDO10R02N0O35T09 | 1 02 109 | 1 25 35 | 0.94 | 3.4° 920 6 4 |%| — |35.6/38.3/41.3
" VFHVRBDO010R02N040T09 | 1 02 |09 | 1 285 40 | 0.94 | 3.1° 90 6 4| % | — |40.6|43.6|47.2
- VFHVRBDO10R02N045T09 | 1 02 |09 | 1 25 45 | 0.94 | 2.8° 920 6 4| x| — |45.6/49 *
s VFHVRBDO010R02NO50T09 | 1 02 |09 | 1 25 50 | 0.94 | 2.6° 90 6 4| % | — |50.6/54.4| *
% VFHVRBDO015R03N010T09| 1.5 | 0.3 | 0.9° | 15 | 3 10 | 144 | 7.1° 60 6 4|@| — |10.6/11.4|12.3
g VFHVRBDO015R03N015T09| 1.5 | 0.3 [ 0.9° | 15 | 3 15 | 1.44 | 5.7° 60 6 4|e| — |15.6/16.8|18.1
3 VFHVRBDO015R03N020T09| 1.5 | 0.3 | 0.9° | 15 | 3 20 | 1.44 | 47° 80 6 4|@| — |20.6/22.2|23.9
8 VFHVRBDO015R03N030T09| 1.5 | 0.3 [ 0.9° | 15 | 3 30 | 1.44 | 35° 80 6 4| % | — |30.6/32.9|35.6
VFHVRBDO015R03N040T09| 1.5 | 0.3 | 0.9° | 15 | 3 40 | 1.44 | 2.8° 90 6 4| % | — |40.6/43.7| *
VFHVRBDO015R03N050T09| 1.5 | 0.3 [ 0.9° | 15 | 3 50 | 1.44 | 2.4° 90 6 4| % | — |50.6/54.4| *
VFHVRBDO020R0O5N015T04 | 2 05 | 04° | 2 4 15 | 1.9 | 5.2° 60 6 4% (15.6/16.2|17.4|18.7
VFHVRBDO020R0O5N020T04 | 2 05 | 04° | 2 4 20 | 19 | 4.3 80 6 4| % (20.6/21.3|22.9|24.7
VFHVRBDO020R0O5N025T04 | 2 05 | 04° | 2 4 25 |19 | 3.6° 80 6 4| % [25.6/26.5|28.5/30.8
VFHVRBDO020R0O5N030T04 | 2 05 | 04° | 2 4 30 | 19 | 3.2° 80 6 4| % |30.6/31.7|34 |36.8
VFHVRBDO020R0O5N035T04 | 2 05 | 04° | 2 4 35 |19 | 2.8° 80 6 4% (35.6/36.9/39.6| *
VFHVRBDO020R0O5N040T04 | 2 05 | 04° | 2 4 40 | 19 | 25° 80 6 4| % |40.6/42 |45.2| *
VFHVRBDO020R0O5N020T09 | 2 05 | 09| 2 4 20 | 19 | 4.4° 80 6 41| — |20.8|22.3|24.1
VFHVRBDO020R0O5N025T09 | 2 05 | 09| 2 4 25 |19 | 37° 90 6 4 (@ — |25.8|27.7(29.9
VFHVRBDO020R0O5N030T09 | 2 05 | 09| 2 4 30 | 19 | 3.2° 90 6 41| — |30.8/33 |35.7
VFHVRBDO020R0O5N035T09 | 2 05 | 09 | 2 4 35 | 19 | 2.9° 90 6 4|@| — [35.8|38.4| *
VFHVRBDO020R0O5N040T09 | 2 05 |09 | 2 4 40 | 19 | 2.6° 920 6 4@ — |40.8/43.8| *
VFHVRBDO020R0O5N045T09 | 2 05 | 09 | 2 4 45 | 19 | 2.3° 90 6 4| x| — [45.8|49.2| *
VFHVRBDO020R0O5N050T09 | 2 05 | 09° | 2 4 50 | 1.9 | 2.2° | 100 6 4% | — |50.8/54.5 *
VFHVRBDO020R0O5N055T09 | 2 05 | 09| 2 4 5, | 19 | 2° 100 6 4 (% — |55.8|59.9| *
VFHVRBDO020R0O5N060T09 | 2 05 | 0.9°| 2 4 60 | 1.9 1.8° | 100 6 4% | — |60.8] * | *

* No interference
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CARBIDE

(mm)

o2 Effective length
Order Number DC | RE |BHTA2|/APMX| LU | LB2 | DN | B2 | LF |DCON m g for inclined angle
0.5° 1° | 2° | 3° w
VFHVRBDO30R08N020TO9| 3 | 0.8 | 0.9° 3 6 20 | 29 | 36°| 80 6 |4|®@| — | 20922.4|24.1 g(:
VFHVRBDO30R08N025T09| 3 | 0.8 | 0.9° 3 6 25| 29 | 3° 80 6 |4|®| — | 259/27.8(30 o)
VFHVRBDO30R08N030T09| 3 | 0.8 | 0.9° 3 6 30 | 29 | 26°| 80 6 |4|®| — |30933.1] % 8
VFHVRBDO30R08N040T09| 3 | 0.8 | 0.9° 3 6 40 | 29 | 2° 90 6 |4|®| — |409/43.9| %
VFHVRBDO30R0O8NO50T09| 3 | 0.8 | 0.9° 3 6 50 | 29 | 1.7°| 90 6 |[4|®| — | 509 % | % -
VFHVRBDO30R08N060T09| 3 | 0.8 | 0.9° 3 6 60 | 29 | 1.4° | 100 6 |4|@| — | 609 % | * <
VFHVRBDO40R10N025T04| 4 | 1 0.4° 4 7 25 | 39 | 2.1°| 80 6 |4|%x|25.7] 26.6/28.5| * o
VFHVRBDO040R10N030T04| 4 | 1 0.4° 4 7 30 | 39 | 1.8°| 80 6 |4|%x(30.7]318] % | *
VFHVRBDO40R10NO35T04| 4 | 1 0.4° 4 7 35 | 39 | 1.6°| 80 6 |4|%x|357]369 % | % g
VFHVRBDO040R10N040TO4| 4 | 1 0.4° 4 7 40 | 39 | 14°| 80 6 |4|x[40.7] 421 % | * o
VFHVRBDO40R10N045T04| 4 | 1 0.4° 4 7 45 | 39 | 1.3°| 90 6 |4|x|[45.7]473] % | * é
VFHVRBDO040R10NO50T04| 4 | 1 0.4° 4 7 50 | 3.9 | 1.2°| 90 6 |4|%x|50.7| 525/ * | *
VFHVRBDO040R10N025T09| 4 | 1 0.9° 4 7 25 | 39 | 22°| 90 6 |4|®| — | 259/27.8| * o
VFHVRBDO040R10N030T09| 4 | 1 0.9° 4 7 30 | 39 | 1.9°| 90 6 |4|®| — [309 % | * H_J
VFHVRBDO40R10N040T09| 4 | 1 0.9° 4 7 40 | 3.9 | 1.4°| 100 6 |4|@| — | 409 * | % ,<£
VFHVRBDO040R10NO50T09| 4 | 1 0.9° 4 7 50 | 3.9 | 1.2°| 100 6 [4|@| — | 509 % | %
VFHVRBDO040R10N060TO9| 4 | 1 0.9° 4 7 60 | 39 | 1° 100 6 |4|@| — | 609 % | % m
VFHVRBDO60R15N040T09| 6 | 1.5 | 0.9° 9 | 12 40 | 5.85| 1.4° | 110 8 [4|@| — | 414 % | % o
VFHVRBDO60R15N050T09| 6 | 1.5 | 0.9° 9 | 12 50 | 5.85| 1.2°| 110 8 |4]|@| — | 514 % | % %
VFHVRBDO60R15N060T09| 6 | 1.5 | 0.9° 9 | 12 60 | 5.85| 1° 110 8 |[4]|@| — | 614 % | % o
VFHVRBDO060R15N070T09| 6 | 1.5 | 0.9° 9 | 12 70 | 5.85| 0.9°| 110 8 |[4|@| — | % | % | % Q
VFHVRBDO8OR20N060T09| 8 | 2 09° | 12 | 15 60 | 7.85| 1° 150 | 10 |4 | x| — | 615 % | % 52
VFHVRBDOSOR20NOSOTO9| 8 | 2 09° | 12 | 15 80 | 785/ 0.8°| 150 | 10 |4 |x| — | * | * | % S
VFHVRBD100R20N080T09 | 10 | 2 09° | 15 | 18 80 | 9.7 | 2° 130 | 16 |4 |*x| — |82 [88 | % e
VFHVRBD100R20N120T09| 10 | 2 09°| 15 | 18 | 120 | 9.7 | 1.4°| 180 | 16 |4 | x| — 122 | * | *
VFHVRBD120R20N080T09| 12 | 2 09° | 18 | 21 80 (11.7 | 1.4°| 130 | 16 |4 | x| — | 822 % | *
VFHVRBD120R20N120T09| 12 | 2 09°| 18 | 21 | 120 |11.7 | 1° 180 | 16 |4 | x| — 1222 % | *

* No interference

SOLID END MILLS
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IMPACT MIRACLE END MILLS

VFHVRB

4 flute, Corner radius, Short cut length, Irregular helix flutes

CARBIDE

RECOMMENDED CUTTING CONDITIONS
M High depth cut conditions

I Carbon Steel, Cast Iron, Alloy steel, Tool steel, Hardened Steel (45—55HRC) | Hardened Steel (55—62HRC)
@ Alloy Steel (—30HRC) Pre-hardened steel
< Work Material
) AISI 1050, AlSI No 35 B, AISI H13, AISI W1-10, AISI P21 | AISI H13 AlIS| D2
UO’) AISI P20

DC | RE |o | LU [Reobion Table feed |Dephof | Withofost |Revoluton| Table feed |t of ut| Widh of it Revo\ution‘ Table feed |pehofcu] Wit Revolution‘ Table feed |pehof ] Wihofor

L - N ] A - > -

_ (mm) | (mm) (mm) f (Min™) |(mmjmin)| (1PM) | @p(mm) {ae(mm){ (min”) |mm/min)| (1PM) | 2pMm) | ae(mm) | (in”) |mmjmin)| (1PN4) | 8p(MM) |ae(mm) { (MIn”) (mmimin)| (1PM) | @p(mm) | ae(mm)
<_(| 1 0.2 |0.9°| 6 [40000|6500 | 255.9/0.03 | 0.45 |33000| 4600 |181.1|0.022 | 0.45 |27000| 3700 |145.7|0.018 | 0.45 |20000| 1600 | 63.0 |0.01 |0.45
m

0.2 |{0.9°| 10 |24000( 2700 | 106.3|0.015| 0.45 |20000| 1900 | 74.8 | 0.01 |0.45 |16000| 1500 | 59.1 |0.008 | 0.45 |12000| 700 | 27.6 |0.006 | 0.45
0.2 |{0.9°| 15 |16000( 1200 | 47.2|0.013|0.45 |14000| 700 | 27.6 |0.008 | 0.45 |12000| 500 | 19.7 |0.007 | 0.45 |10000| 400 | 15.7 |0.003|0.45
0.2 |{0.9°| 20 |14000(1000| 39.4]0.01 |0.45 |12000{ 600 | 23.6 |0.006 | 0.45 |10000| 400 | 15.7 |0.005|0.45| 9000| 300 | 11.8 |0.002|0.45
0.2 |0.9°| 25 | 9500/ 610| 24.0|0.008 | 0.45 | 8000| 440| 17.3 10.005|0.45 | 6000] 320 | 12.6 |0.004  0.45| 4800/ 160| 6.3 |0.002|0.45
0.2 |0.9°| 30 | 4900/ 320| 12.6|0.007|0.45 | 4100| 220 | 8.7 |0.004 |0.45| 3000] 160| 6.3 |0.003 0.45| 2500 80| 3.1 |0.002|0.45
0.2 |0.9°| 35 | 4000/ 260| 10.2|0.006 | 0.45 | 3400| 190| 7.50.003|0.45| 3000] 160| 6.3 |0.00310.45| 2000 70| 2.8 |0.001|0.45
0.2 |0.9°| 40 | 3500/ 180| 7.1]0.005/0.45| 2900| 130| 5.1/0.003|0.45| 2000 90| 3.5|0.0030.45| 1700 50| 2.0 |0.001|0.45
0.2 10.9°| 45 | 2900 150| 5.9/0.004|0.45 | 2400/ 100| 3.9 {0.002|0.45 | 2000 90| 3.5|0.002|0.45| 1400, 40| 1.6 |0.0010.45
0.2 |0.9°| 50 | 2900, 110| 4.3/0.003|0.45 | 2400/ 80| 3.1(0.002|0.45| 2000 60| 2.4|0.002|0.45| 1400] 30| 1.2 |0.0010.45

RPIRRIRR(RPR|R

[=Y

=
o

0.3 |0.9°| 10 |27000|5700 | 224.4]0.05 | 0.65 |22000| 4000 |157.5]0.035 | 0.65 |18000| 3000 |118.1|0.03 | 0.65 |14000| 1400 | 55.1 |0.014 | 0.65
0.3 |0.9°| 15 |22000(3200 | 126.0{0.03 | 0.65 |18000| 2300 | 90.6 | 0.025 | 0.65 |15000| 1700 | 66.9 |0.018 | 0.65 |11000| 1000 | 39.4 |0.009 | 0.65
0.3 |0.9°| 20 |16000| 1400 | 55.1|0.02 | 0.65 |14000| 1200 | 47.2 10.016 | 0.65 |13000| 1000 | 39.4 |0.012 | 0.65 | 9000| 700 | 27.6 |0.007 | 0.65
0.3 |0.9°| 30 |13000f 900| 35.4|0.01 |0.65 |11000{ 700 | 27.6 |0.008 | 0.65 |10000| 600 | 23.6 |0.006 | 0.65 | 7500| 400 | 15.7 |0.004 | 0.65
0.3 0.9°| 40 | 4500/ 230| 9.1|0.008 0.65| 3700| 160 | 6.3 0.007|0.65| 3000] 120| 4.7|0.005 0.65| 2300 70| 2.8 |0.003|0.65
0.3 |0.9°| 50 | 3700( 190| 7.5/0.007|0.65 | 3000{ 130| 5.1|0.006|0.65 | 3000] 120| 4.7 |0.004|0.65| 1900 60| 2.4 |0.002|0.65

=
o

=
a

=
o

-
a

N

0.5 |0.4°| 15 |20000| 7000 | 275.6/0.05 | 0.75 [17000| 5000 [196.9(0.04 | 0.75 {13000| 3200 |126.0|0.03 | 0.75 |10000| 1800 | 70.9 |0.016 | 0.75
0.5 |0.4°| 20 |20000(3600 | 141.7]0.04 | 0.75 |17000| 2600 |102.4|0.03 |0.75 |13000| 1800 | 70.9 |0.025 | 0.75 |10000| 900 | 35.4 |0.012 | 0.75
0.5 |0.4°| 25 |16000(1800| 70.9|0.03 | 0.75 |14000| 1400 | 55.1 |0.025 | 0.75 |12000| 1100 | 43.3 |0.02 |0.75| 9000| 720 |28.3 |0.01 |0.75
0.5 |0.4°| 30 |16000| 1400 | 55.1|0.025|0.75 |14000| 1200 | 47.2 |0.02 |0.75 |12000] 900 | 35.4 |0.016 | 0.75 | 9000| 650 | 25.6 |0.008 | 0.75
0.5 |0.4°| 35 |13000(1100| 43.3]0.02 | 0.75 11000 800 | 31.50.018|0.75|10000| 700 | 27.6 |0.0140.75| 7000/ 500 | 19.7 |0.007 | 0.75
0.5 |0.4°| 40 |13000/ 1000 | 39.4|0.02 | 0.75 (11000 700 | 27.6 [0.015|0.75 [10000| 600 | 23.6 |0.012|0.75 | 7000| 400 | 15.7 |0.006 | 0.75
0.5 |0.9°| 20 |20000|3600 | 141.7|0.04 | 0.75 |17000| 2600 |102.4|0.03 |0.75 |13000| 1800 | 70.9 | 0.025 | 0.75 |10000| 900 | 35.4 |0.012|0.75
0.5 |0.9°| 25 |16000(1800| 70.90.03 | 0.75 |14000| 1400 | 55.1 |0.025 | 0.75 |12000| 1100 | 43.3 |0.02 |0.75 | 9000| 720 |28.3 |0.01 |0.75
0.5 {0.9°| 30 |16000| 1400 | 55.1|0.025| 0.75 |14000| 1200 | 47.2 10.02 |0.75 |12000] 900 | 35.4 |0.0160.75 | 9000| 650 | 25.6 |0.008|0.75
0.5 |0.9°| 35 |13000(1100| 43.3]0.02 | 0.75 11000 800 | 31.50.018|0.75 |10000] 700 | 27.6 |0.014 0.75| 7000| 500 | 19.7 |0.007 | 0.75
0.5 /0.9°| 40 |13000/ 1000 | 39.4|0.02 |0.75 11000/ 700 | 27.6 {0.015|0.75 {10000| 600 | 23.6 |0.012|0.75 | 7000| 400 | 15.7 |0.006 | 0.75
0.5 |0.9°| 45 | 8000/ 500| 19.7|0.016|0.75 | 6800 360 | 14.2 |0.012|0.75 | 5200] 250 | 9.8 |0.01 |0.75| 4000| 120| 4.7 |0.005|0.75
0.5 |0.9°| 50 | 8000/ 500| 19.7|0.016|0.75 | 6800 360 | 14.2 10.012|0.75| 5200] 250 | 9.8 |0.01 |0.75| 4000| 120| 4.7 |0.005|0.75
0.5 |0.9°| 55 | 4100 230| 9.1]0.012|0.75| 3500{ 170| 6.7 0.009|0.75| 2700] 120| 4.7 |0.008 0.75| 2000 60| 2.4 |0.004|0.75
0.5 |0.9°| 60 | 4100 230| 9.1]0.012|0.75| 3500{ 170| 6.7]0.009|0.75| 2700] 120| 4.7|0.008|0.75| 2000 60| 2.4 |0.004|0.75
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0.8 |0.9°| 20 |13000(7200|283.5/0.19 |1 11000/ 5100 {200.8|0.15 |1 8700/ 4000 [157.5/0.11 |1 6500( 1800 | 70.9 |0.06 |1
0.8 |0.9°| 25 |13000| 7200 | 283.5|0.19 11000 5100 |200.8 | 0.15 8700/ 4000 |157.5/0.11 |1 6500( 1800 | 70.9 |0.06 |1
0.8 |0.9°| 30 |13000|5700 | 224.4|0.12 11000, 4000 |157.5|0.09 8700/ 3000 {118.1/0.07 |1 6500( 1400 | 55.1 |0.04 |1
0.8 |0.9°| 40 |11000| 3600 | 141.7|0.08 9100, 2600 |102.4 | 0.06 7400 2000 | 78.7 |10.05 |1 5500 1000 | 39.4 |0.025|1
1 1
1 1

0.8 |0.9°| 50 | 8000 2600 | 102.40.07 6600| 1800 | 70.9 | 0.05 5800| 1500 | 59.1 | 0.04 4600/ 800 | 31.5 | 0.02
0.8 |0.9°| 60 | 78002480 97.60.06 6600| 1740 | 68.5 | 0.05 5000| 1250 | 49.2 | 0.04 3900/ 610 24.0 |0.02
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Depth of cut %}ap

Note 1) If the depth of cut is shallow, the revolution and feed rate can be increased.

Note 2) Air blow or oil mist is recommended for good chip evacuation.

Note 3) For profile machining such as molds, machining conditions may differ considerably depending on the work material geometry,
machining methods and depth of cut. Reduce the feed rate especially when machining the corner sections of a work material.

Note 4) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the work material installation is poor, then vibration can occur. In this case, please reduce the revolution and feed
rate proportionately, or set a lower depth of cut.
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CARBIDE

Carbon Steel, Cast Iron, Alloy steel, Tool steel, Hardened Steel (45—55HRC) | Hardened Steel (55—62HRC)
Alloy Steel (—30HRC) Pre-hardened steel
Work Material
AISI 1050, AISI No 35 B, AISI H13, AISI W1-10, AISI H13 AISI D2
AISI P20 AISI P21

SQUARE

DC | RE |g tao| LU [Reuion Table feed | D ofcut| Wetofeut Revo\uﬂon\ Table feed | ofcut| Wetofaut Revo\unon\ Table feed Dt ofcut| Widhofest |Revolution| Table feed |Depth of ] Wethofut

(mm) | (mm) (mm) | min™) | mmimin)| (1PMa) | ap(mm) | ae(mm) | min) | miming| (1P | ap(mm) | ae(mm) | (min) | i (1PM) | ap(mm) | ae(mm) | (min) {mmin) (1PM) | ap(mm) | ae(mm)
0.4°| 2510000 | 9900 |389.8|0.24 | 1.5 [8300|7000|275.6/0.19 | 1.5 |6700|5600/220.5| 0.14 | 1.5 |5000(2500| 98.4/0.07 | 1.5
0.4°| 3010000 | 9900 |389.8|0.24 | 1.5 [8300|7000|275.6/0.19 | 1.5 |6700|5600220.5| 0.14 | 1.5 |5000(2500| 98.4|0.07 | 1.5
0.4°| 3510000 | 9900 |389.8|0.15 | 1.5 [8300|7000|275.6|0.12 | 1.5 |6700{5600/220.5| 0.09 | 1.5 |5000(2500| 98.4/0.04| 1.5
0.4°| 40 (10000 | 9900 389.8|0.15 | 1.5 |8300|7000(275.6|0.12 | 1.5 |6700|5600|220.5| 0.09 | 1.5 (5000|2500| 98.4/0.04 | 1.5
0.4°| 4510000 | 9900 |389.8|/0.15 | 1.5 [8300|7000|275.6/0.12 | 1.5 |6700|5600/220.5| 0.09 | 1.5 |5000(2500| 98.4/0.04| 1.5
0.4°| 50/ 8100 | 6300|248.0/0.14 | 1.5 [6700|4420(174.0/0.11 | 1.5 |5400|3500/137.8| 0.08 | 1.5 |4000(1600| 63.0{0.04| 1.5
0.9°| 2510000 | 9900 |389.8|0.24 | 1.5 [8300|7000|275.6/0.19 | 1.5 |6700{5600/220.5| 0.14 | 1.5 |5000(2500| 98.4/0.07 | 1.5
0.9°| 3010000 | 9900 |389.8|0.15 | 1.5 [8300|7000|275.6/0.12 | 1.5 |6700|{5600220.5| 0.09 | 1.5 |5000(2500| 98.4/0.04 | 1.5
0.9°| 40 (10000 | 9900 |389.8|0.15 | 1.5 |8300|7000(275.6/0.12 | 1.5 |6700|5600(220.5| 0.09 | 1.5 (5000|2500 98.4/0.04| 1.5
0.9°| 50/ 8100 | 6300(248.0/0.14 | 1.5 [6700|4420(174.0/0.11 | 1.5 |5400|3500/137.8| 0.08 | 1.5 |4000(1600| 63.0{0.04| 1.5
0.9°| 60/ 8100 | 6300|248.0/0.11 | 1.5 [6700|4420(174.0|0.08 | 1.5 |5400{3500/137.8| 0.06 | 1.5 |4000(1600| 63.0{0.03| 1.5
0.9°| 40| 6600 (11000 |433.1| 0.4 5500(7600(299.2| 0.32 4500/6100(240.2| 0.24 3300(2700(106.3|0.12
0.9°| 50/ 6600 (11000 |433.1| 0.4 5500|7600(299.2| 0.32 4500/6100(240.2| 0.24 3300|2700(106.3|0.12
0.9°| 60 6600 (11000 |433.1|0.25 5500(7600(299.2| 0.2 4500/6100(240.2| 0.15 3300(2700(106.3| 0.08
0.9°| 70 5400 | 8700|342.5/0.23 4400/6200(244.1/0.18 3600(5000(196.9| 0.14 2700|2200 86.6|0.07
0.9°| 60| 5000 (11000 |433.1| 0.48 4200/7600(299.2| 0.37 3300(6100(240.2| 0.29 2500(2700(106.3|0.14
0.9°| 80/ 5000 (11000 |433.1/0.3 4200/7600(299.2| 0.23 3300|6100(240.2| 0.18 2500(2700(106.3|0.09
0.9°| 80/ 4000 (11000 |433.1| 0.48 3300|7600|299.2| 0.37 2700/6100|240.2| 0.29 2000/2700|106.3/0.14
0.9°| 120/ 3200 | 8700 |342.5|0.27 270016200|244.1|0.21 210015000(196.9| 0.16 1600|2200| 86.6|0.08
0.9°| 80 3300 (10000 |393.7(0.72 2700|7100(279.5| 0.56 2200(5600(220.5| 0.36 1700(2500| 98.4|0.18
0.9°| 120 3300 |10000 | 393.7| 0.45 2700|7100(279.5(0.35 2200(5600(220.5| 0.23 1700(2500| 98.4|0.12

Depth of cut %&ap

Note 1) If the depth of cut is shallow, the revolution and feed rate can be increased.

Note 2) Air blow or oil mist is recommended for good chip evacuation.

Note 3) For profile machining such as molds, machining conditions may differ considerably depending on the work material geometry,
machining methods and depth of cut. Reduce the feed rate especially when machining the corner sections of a work material.

Note 4) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the work material installation is poor, then vibration can occur. In this case, please reduce the revolution and feed
rate proportionately, or set a lower depth of cut.
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IMPACT MIRACLE END MILLS

VFSDRB

Corner radius, Short cut length, 6 flute

DO &

(WS  Carbon Steel, Alloy Steel, Cast Iron {Toltee, Prefardened el Hardened Skl - Hardened Steell Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  ©°PPe"Alloy | Aluminum Alloy
O © ©)

DN

__—1BHTA2 15°
L g N ‘ - Type 1
9(: RE )
S o APMX 8
o LF
n
- 2
é 8] \\3 - Type 2
=z
3<DC=<12 RE M{U g
0 0 LF
2 - 0.02
2 DCON=6 | 8<DCON<10 | DCON=12
04 0 0 0
- 0.008 - 0.009 - 0.011
% @ 6 flute end mill with Impact Miracle coating for high hardened materials.
% (mm)
|_
B
= Order Number DC RE | APMX | LU DN LF | pcon [No 8 Iype
ld:-l Flutes | ¢
o
g VFSDRBDO0300R030 3 0.3 3 9 2.9 45 6 6 * 1
VFSDRBD0400R030 4 0.3 4 12 3.9 45 6 6 * 1
2 VFSDRBDO0500R030 5 0.3 5 15 4.9 50 6 6 * 1
5 VFSDRBDO0600R030 6 0.3 6 18 5.85 50 6 6 * 2
é VFSDRBDO0600R050 6 0.5 6 18 5.85 50 6 6 * 2
VFSDRBDO0600R100 6 1 6 18 5.85 50 6 6 * 2
VFSDRBDO0800OR030 8 0.3 8 24 7.85 60 8 6 * 2
VFSDRBDO0800R050 8 0.5 8 24 7.85 60 8 6 * 2
9 VFSDRBDO0800R100 8 1 8 24 7.85 60 8 6 * 2
= VFSDRBD1000R050 10 0.5 10 30 9.7 70 10 6 * 2
§ VFSDRBD1000R100 10 1 10 30 9.7 70 10 6 * 2
E VFSDRBD1200R050 12 0.5 12 36 11.7 75 12 6 * 2
% VFSDRBD1200R100 12 1 12 36 11.7 75 12 6 * 2
o)
(D]
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RECOMMENDED CUTTING CONDITIONS

Hardened steel (45—55HRC) Hardened steel (55—62HRC) Hardened steel (62—70HRC)
Work
Material
AIS| H13 etc. AISI D2 etc. AISI W1, AISI M2 etc.
DC Revolution Table feed Depth of cut [ Revolution Table feed Depth of cut [ Revolution Table feed Depth of cut
(mm) (min™) | (mm/min) | (1PM) (mm) (min™) | (mm/min) | (1PM™) (mm) (min") | (mm/min) | (1PM) (mm)
1 40000 1200 47.2 0.05 40000 800 315 0.03 32000 500 19.7 0.02
2 40000 2000 78.7 0.1 24000 1000 39.4 0.05 16000 600 23.6 0.05
3 32000 3800 149.6 0.2 16000 1900 74.8 0.1 11000 1200 47.2 0.05
4 24000 4400 173.2 0.2 12000 2200 86.6 0.1 8000 1300 51.2 0.05
6 16000 5800 228.3 0.3 8000 2900 114.2 0.2 5300 1800 70.9 0.1
8 12000 5800 228.3 0.4 6000 2900 114.2 0.2 4000 1800 70.9 0.1
10 9600 5800 228.3 0.5 4800 2900 114.2 0.3 3200 1800 70.9 0.2
12 8000 4800 189.0 0.6 4000 2400 94.5 0.3 2700 1500 59.1 0.2
16 6000 3600 141.7 0.8 3000 1800 70.9 0.5 2000 1100 43.3 0.3
20 4800 2900 114.2 1.0 2400 1400 S50 0.5 1600 880 34.6 0.3
25 3800 2300 90.6 1.0 1900 1100 43.3 0.5 1300 720 28.3 0.3
<Please refer to the list <Please refer to the list above
above for depth of cut. for depth of cut.
Depth of < <
cut <1.5DC <1.0DC
DC : Dia.
Il Slot milling with small diameter tools
Hardened steel (45—55HRC) Hardened steel (55—62HRC)
Work
Material
AIS| H13 etc. AISI D2 etc.
DC Revolution Table feed Depth of cut [ Revolution Table feed Depth of cut
(mm) (min™) | (mm/min) | (1PM) (mm) (min™) | (mm/min) | (1PMm) (mm)
1 15000 300 11.8 0.1 9500 110 4.3 0.05
2 8000 320 12.6 0.2 4800 190 7.5 0.1
DC
Depth of Please refer to the list above
cut for depth of cut.
4 DC : Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.
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IMPACT MIRACLE END MILLS

VFMDRB

Corner radius, Medium cut length, 6 flute, For hardened materials

SO

(WS  Carbon Steel, Alloy Steel, Cast Iron {Toltee, Prefardened el Hardened Skl - Hardened Steell Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  ©°PPe"Alloy | Aluminum Alloy
O © ©)

R R } BHTA2 15°

P
léI:J S - —h [8 Typer
< RE |APMX
) LF
3
=z
O _ - | (@]
| S NN —f 18 Type2
- RE" | APMX
< LF
m
P4
DC<12 DC>12 gl N - - 18
0 L L SN —) [ wes
2 - 0.02 - 0.03 RE”| APMX
2 DCON=6 |8<DCON<10|12<DCON<16| DCON=20 LE
o @ 0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
% @6 flute corner radius end mill with Impact Miracle coating for high hardened materials.
o
s (mm)
No.of | S
=l Order Number DC RE APMX LF DCON 2 |Type
H:J Flutes [ ¢3
o
g VFMDRBDO0300R030 3 0.3 10 60 6 6 * 1
VFMDRBDO0400R030 4 0.3 12 60 6 6 * 1
2 VFMDRBDO0500R030 5 0.3 15 60 6 6 * 1
5 VFMDRBDO0600R030 6 0.3 15 60 6 6 * 2
é VFMDRBDO0O600R050 6 0.5 15 60 6 6 * 2
VFMDRBDO0600R100 6 1 15 60 6 6 * 2
VFMDRBDO0800R030 8 0.3 20 75 8 6 * 2
VFMDRBDO0O800R050 8 0.5 20 75 8 6 * 2
9 VFMDRBDO0800R100 8 1 20 75 8 6 * 2
§ VFMDRBD1000R030 10 0.3 25 80 10 6 * 2
a VFMDRBD1000R050 10 0.5 25 80 10 6 * 2
& VFMDRBD1000R100 10 1 25 80 10 6 * 2
% VFMDRBD1200R050 12 0.5 30 100 12 6 * 2
8 VFMDRBD1200R100 12 1 30 100 12 6 * 2
VFMDRBD1600R100 16 1 40 110 16 6 * 2
VFMDRBD1600R150 16 1.5 40 110 16 6 * 2
VFMDRBD1800R100 18 1 40 120 16 6 * 3
VFMDRBD1800R150 18 15 40 120 16 6 * 3
VFMDRBD2000R100 20 1 45 125 20 6 * 2
VFMDRBD2000R150 20 1.5 45 125 20 6 * 2
VFMDRBD2000R200 20 2 45 125 20 6 * 2

1238 % :Stocked in Japan



RECOMMENDED CUTTING CONDITIONS

Hardened steel (45—55HRC) Hardened steel (55—62HRC) Hardened steel (62—70HRC)
Work
Material
AIS| H13 etc. AISI D2 etc. AISI W1, AISI M2 etc.
DC Revolution Table feed Depth of cut [ Revolution Table feed Depth of cut [ Revolution Table feed Depth of cut
(mm) (min™) | (mm/min) | (1PM) (mm) (min™) | (mm/min) | (1PM™) (mm) (min") | (mm/min) | (1PM) (mm)
1 40000 1200 47.2 0.05 40000 800 315 0.03 32000 500 19.7 0.02
2 40000 2000 78.7 0.1 24000 1000 39.4 0.05 16000 600 23.6 0.05
3 32000 3800 149.6 0.2 16000 1900 74.8 0.1 11000 1200 47.2 0.05
4 24000 4400 173.2 0.2 12000 2200 86.6 0.1 8000 1300 51.2 0.05
6 16000 5800 228.3 0.3 8000 2900 114.2 0.2 5300 1800 70.9 0.1
8 12000 5800 228.3 0.4 6000 2900 114.2 0.2 4000 1800 70.9 0.1
10 9600 5800 228.3 0.5 4800 2900 114.2 0.3 3200 1800 70.9 0.2
12 8000 4800 189.0 0.6 4000 2400 94.5 0.3 2700 1500 59.1 0.2
16 6000 3600 141.7 0.8 3000 1800 70.9 0.5 2000 1100 43.3 0.3
20 4800 2900 114.2 1.0 2400 1400 S50 0.5 1600 880 34.6 0.3
25 3800 2300 90.6 1.0 1900 1100 43.3 0.5 1300 720 28.3 0.3
<Please refer to the list <Please refer to the list above
above for depth of cut. for depth of cut.
Depth of < <
cut <1.5DC <1.0DC
DC : Dia.
Il Slot milling with small diameter tools
Hardened steel (45—55HRC) Hardened steel (55—62HRC)
Work
Material
AIS| H13 etc. AISI D2 etc.
DC Revolution Table feed Depth of cut [ Revolution Table feed Depth of cut
(mm) (min™) | (mm/min) | (1PM) (mm) (min™) | (mm/min) | (1PMm) (mm)
1 15000 300 11.8 0.1 9500 110 4.3 0.05
2 8000 320 12.6 0.2 4800 190 7.5 0.1
DC
Depth of Please refer to the list above
cut for depth of cut.
4 DC : Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) If the rigidity of the machine or the work material installation is very low, or chattering is generated, please reduce the revolution and
the feed rate proportionately.
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IMPACT MIRACLE END MILLS

VFMHVRBCH

Corner radius, Medium cut length, 4 flute, Irregular helix flutes, with multiple thru-coolant

LO:0

(WS Carbon Steel, Alloy Steel, Cast Iron {Toltee, Pefardened el Hardened Skl -~ Hardened Steell Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  ©°PPe"Alloy | Aluminum Alloy
O O © ©)

g, COS ppgE—— (IS ] m
9(: RE APMX §
8, LF e
0
|
_
< 1<RE<3
16<DC<20
@ 0
2 - 0.03
2 DCON=16 | DCON=20
a4 0 0
- 0.011 - 0.013

r @ Vibration control corner radius end mill with multiple internal through coolant holes ensures stable machining on
H_J difficult-to-cut materials and applications requiring long overhangs.
<
= (mm)
|
L 58| 3
o Order Number DC RE APMX LF DCON s 5| & [Type
a4 Zo| ®
&

VFMHVRBCHD1600R100 16 1 35 90 16 4 * 1
2 VFMHVRBCHD1600R300 16 3 35 90 16 4 * 1
5 VFMHVRBCHD2000R100 20 1 45 110 20 4 * 1
8 VFMHVRBCHD2000R300 20 3 45 110 20 4 * 1
x
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RECOMMENDED CUTTING CONDITIONS

B Shoulder milling

Alloy steel, Tool steel, Austenitic stainless steel, Heat resistant alloy
Work Pre-hardened steel (—45HRC) Titanium alloy
Material | s 113, AISI W1-10, AlSI P21 AISI 304, AIS| 306, Ti-6AI-4V Inconel718

DC Revolution Table feed Revolution Table feed Revolution Table feed

(mm) (min") (mm/min) (1Pm) (min") (mm/min) (1Pm) (min™) (mm/min) (IPM)
16 3000 1140 44.9 2000 560 22.0 800 110 4.3
20 2400 860 33.9 1600 510 20.1 600 100 3.9

<0.1DC <0.05DC
Depth of 0.5DC—1.5DC 0.5DC—1.5DC
cut
DC:Dia.
HSlotting
Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel,
Work Alloy steel (—30HRC) Pre-hardened steel (—45HRC) Titanium alloy
Material | 51 1050, AISI No 35 B, AISI P20 AISI H13, AISI W1-10, AIS| P21 AISI 304, AISI 306, Ti-6AI-4V

DC Revolution Table feed Revolution Table feed Revolution Table feed

(mm) (min") (mm/min) (IPM) (min™) (mm/min) (IPMm) (min) (mm/min) (IPM)
16 2400 670 26.4 1400 380 15.0 1400 170 6.7
20 1900 610 24.0 1100 350 13.8 1100 130 5.1

Depth of 0.5DC—1.5DC
cut
DC:Dia.

Note 1) If the depth of cut is shallow, the revolution and feed rate can be increased.

Note 2) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the
rigidity of the machine or the work material installation is poor, vibration or abonrmal sound can occur. In this case, please reduce the
revolution and feed rate proportionately, or set a lower depth of cut.
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IMPACT MIRACLE END MILLS

VF6MHVRB

Corner radius, Medium cut length, 6 flute, Irregular helix flutes

CARBIDE Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, PreHardened Steel, Harcened Skel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  OPPeTAlloy ]
O O ©) ©
< RE | APMX §
8 LF a
n
|
_
< 0.5SRE<2
DC=<12 DC>12
% 0 0
= - 0.020 - 0.030
2 DCON=6 | 8<DCON<10 | 12<DCON<16 | DCON=20
o’ 0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
x  @Irregular helix 6 flute geometry reduces vibrations and achieves high efficiency machining.
H_J @ Suitable for machining of difficult-to-cut materials such as stainless steel, titanium alloy and inconel.
<
= (mm)
|
H:J No.of | &
Order Number DC RE APMX LF DCON fe} Type
o Flutes | &
&
VF6MHVRBD0600R050 6 0.5 13 50 6 6 * 1
2 VF6MHVRBDO0600R100 6 1 13 50 6 6 * 1
5 VF6MHVRBD0800R050 8 0.5 19 60 8 6 * 1
8 VF6MHVRBD0800R100 8 1 19 60 8 6 * 1
o VF6MHVRBD1000R050 10 0.5 22 70 10 6 * 1
VF6MHVRBD1000R100 10 1 22 70 10 6 * 1
VF6MHVRBD1200R050 12 0.5 26 75 12 6 * 1
" VF6MHVRBD1200R100 12 1 26 75 12 6 * 1
- VF6MHVRBD1600R100 16 1 32 90 16 6 * 1
s VF6MHVRBD1600R200 16 2 32 90 16 6 * 1
% VF6MHVRBD2000R100 20 1 38 100 20 6 * 1
'-g VF6MHVRBD2000R200 20 2 38 100 20 6 * 1
i
]
]
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

M Shoulder milling
. _______________________________|

Alloy steel, Tool steel, Austenitic stainless steel, Heat resistant alloy |
Pre-hardened steel Titanium alloy o
WorI§ <
Material | o|S| H13, AISI W1-10, AISI 304, AIS| 306, Inconel718 etc. 2
AISI P21 etc. Ti-6Al-4V etc. g
DC Revolution Table feed Revolution Table feed Revolution Table feed
(mm) (min'™) (mm/min) (1IPM) (min™) (mm/min) (1PMm) (min) (mm/min) (1PMm) j
6 10600 2900 114.2 8000 2000 78.7 2100 320 12.6 é
8 8000 2900 114.2 6000 2000 78.7 1600 300 11.8
10 6400 2700 106.3 4800 2000 78.7 1300 260 10.2
12 5300 2700 106.3 4000 2000 78.7 1100 230 9.1
16 4000 2200 86.6 3000 1600 63.0 800 180 7.1
20 3200 1900 74.8 2400 1400 55.1 640 150 5.9
<0.1DC <0.05DC
Depth of <1.5DC <1.5DC
cut

DC : Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the work material installation is very low, then vibration can occur. In this case, please reduce the revolution and feed
rate proportionately, or set a lower depth of cut.

ROUGHING BARREL TAPER RR¥ABIEN]

SOLID END MILLS
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IMPACT MIRACLE END MILLS

VFEMHVRBCH

Corner radius, Medium cut length, 8 flute, Irregular helix flutes, with multiple thru-coolant

2007

(WS Carbon Steel, Alloy Steel, Cast Iron {Toltee, PeHardened el Hardened Skl Hardened Steell Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  C°PPerAlloy | Aluminum Alloy
O O © ©

- COO I Star E 3 8] - Typel
9(: re” | APMX §
) LF Q
o
0
-
—
< 1<RE<3
16<DC<20
@ 0
2 - 0.03
2 DCON=16 | DCON=20
: Jo B
- 0.011 - 0.013

x @ Vibration control corner radius end mill with multiple internal through coolant holes ensures stable
g_-‘ machining on difficult-to-cut materials and applications requiring long overhangs.
<
= (mm)
—
Ll 58| 3
o Order Number DC RE APMX LF DCON s 5| S |Type
a4 Zo| ®
&

VF8MHVRBCHD1600R100 16 1 32 90 16 8 * 1
% VF8MHVRBCHD1600R300 16 3 32 90 16 8 * 1
5 VF8MHVRBCHD2000R100 20 1 38 100 20 8 * 1
8 VF8MHVRBCHD2000R300 20 3 38 100 20 8 * 1
o

0
|
=
=
@]
Z
L
a
3
]
(D]
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

B Shoulder milling

Alloy steel, Tool steel, Austenitic stainless steel, Heat resistant alloy L
Work Pre-hardened steel Titanium alloy SE
Material | s 113, AlSI W1-10, AlSI P21 AISI 304, AIS| 306, Ti-6AI-4V Inconel718 8,
(0))]
DC Revolution Table feed Revolution Table feed Revolution Table feed
(mm) (min") (mm/min) (1Pm) (min™) (mm/min) (1PMm) (min™) (mm/min) (IPM) j
16 4000 2400 94.5 3000 2100 82.7 800 240 9.4 é
20 3200 1900 74.8 2400 1900 74.8 640 200 7.9
<0.08DC <0.05DC wn
Depth of -]
epth o 0.5DC—1.5DC 0.5DC—1.5DC a)
cut <
[
DC:Dia. e
- - - m
H Trochoidal milling o
'_
Alloy steel, Tool steel, Pre-hardened steel Austenitic stainless steel,
Work Titanium alloy d
Material | \\s1 H13, AISI W1-10, AISI P21 AISI 304, AISI 306, Ti-6AI-4V 8::
5
DC Revolution Table feed Revolution Table feed
(mm) (min™) (mm/min) (IPM) (min™") (mm/min) (IPM) %
16 4000 1900 74.8 3000 1400 55.1 g
20 3200 1500 59.1 2400 1200 47.2 8
o
_1.5DCS
Depth of N/ T 0.5DC—1.5DC
cut % %// ' '
i . 2
DC:Dia.

Note 1) If the depth of cut is shallow, the revolution and feed rate can be increased.

Note 2) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the
rigidity of the machine or the work material installation is poor, vibration or abonrmal sound can occur. In this case, please reduce the
revolution and feed rate proportionately, or set a lower depth of cut.

SOLID END MILLS
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IMPACT MIRACLE REVOLUTION END MILLS

VFR2SSB v

Ball nose, Short cut length, 2 flute, Short shank

20

CARBIDE Carbon Steel, Alloy Steel, Cast Iron { ToolSeel, PreHardened Steel, Hartened kel - Hardened Steel Hardened Steel Austenitic Titanium Alloy, )
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  OPPSTAlloy T
O ©) ©
| % } BHTA2 15° -
v ) ] f : 1|3 Twper
9(: RE APMX|
=) LU
o LF
n
=z
e P
- ] § Type2
% RE (AP
LU
RE<6 L
s ()
- ‘ +0.005
9,: @ 4<DCON<6|8<DCON<10, DCON=12
a4 0 0 0
- 0.005 - 0.006 - 0.008
% @ Optimization of the cutting edge curve, helix angle, and rake angle have improved the edge
o strength at all areas of the ball blades. (mm)
<
|_
No. of

= Order Number RE | DC |APMX| LU | DN LF | DCON | prios | Stock | Type
nd
nd
< VFR2SSBR0050S04 0.5 1 1 2 0.94 40 4 2 (] 1
@ VFR2SSBR0050 0.5 1 1 2 0.94 40 6 2 [} 1
% VFR2SSBR0075S04 0.75 1.5 1.5 3 1.44 40 4 2 (] 1
T VFR2SSBRO0075 0.75 1.5 1.5 3 1.44 40 6 2 ([ 1
% VFR2SSBR0100 1 2 2 4 1.9 45 6 2 (] 1
2 VFR2SSBR0150 15 3 3 6 2.9 45 6 2 ° 1

VFR2SSBR0200 2 4 4 8 3.9 45 6 2 ® 1

VFR2SSBR0250 2.5 5 5 10 4.9 50 6 2 ([ ] 1

VFR2SSBR0300 3 6 6 12 5.85 50 6 2 (] 2

VFR2SSBR0400 4 8 8 14 7.85 60 8 2 () 2

VFR2SSBRO0500 5 10 10 18 9.7 70 10 2 [ J 2

VFR2SSBR0600 6 12 12 22 11.7 75 12 2 [ ] 2

0
|
=
=
@]
Z
L
a
3
]
(D]
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RECOMMENDED CUTTING CONDITIONS

Hardened steel (45—55HRC) Hardened steel (55— 62HRC) Hardened steel (62—70HRC)
Work
Material

AISI H13 AISI D2 AISI W1, AISI M2

RE as15° a>15° Depth of cut | Depth of cut as<15° a>15° Depth of cut | Depth of cut as15° a>15° Depth of cut | Depth of cut

(mm) Revolution | Table feed | Revolution | Table feed| ~ @P ae  Revolution| Table feed [Revolution| Table feed| ~ @P ae  Revolution| Table feed | Revolution | Table feed| &P ae

(min") (mm/min)| (min“!) |(mmfmin)| (MM)" [ (MM) | (min-") \mm/min)| (min") (mmmin)| (MM) | (MM) | (min) {mm/min)| (min") |(mm/min)| (MM) | (mm)
R 0.1 |40000| 320]/40000| 240 |0.003( 0.02 [40000| 320 [40000| 160 [0.003| 0.02 |40000| 320 |40000| 160 |0.002| 0.02
R 0.15 |40000| 640]40000| 560 |0.01 | 0.03 [40000| 640 [40000| 400 [ 0.007| 0.03 |40000| 640 |40000| 400 |0.005 | 0.03
R 0.2 |40000| 1600(40000| 1200 | 0.02 | 0.04 |40000| 1400 |40000| 1000 | 0.015| 0.04 |40000| 1200 |40000| 1000 |0.01 0.04
R 0.3 |40000| 3200(40000| 1600 | 0.03 [ 0.06 [40000| 2800 |40000| 1200 | 0.025| 0.06 |40000| 2000 |40000| 1200 |0.02 0.06
R 0.4 |40000| 6400(40000| 2400 | 0.05 [ 0.08 [40000| 4000 |40000| 1600 [ 0.04 | 0.08 |40000| 2800 |40000| 1600 |0.03 0.08
R 0.5 |40000| 800040000 3200 | 0.06 | 0.10 [40000| 5600 |40000| 2400 ( 0.05 | 0.10 |40000| 3600 |32000| 1300 |0.04 0.10
R 0.75 |40000| 9600]40000| 4000 | 0.09 | 0.15 [40000| 7200 {32000 | 2500 | 0.075| 0.15 | 32000 4500 |21000| 1200 | 0.05 0.15
R 1 40000 | 9600]39000| 4700 | 0.11 0.20 |40000| 8000 |24000| 2400 | 0.1 0.20 | 24000 3800 [16000| 1000 |0.07 0.20
R 1.25 | 40000 | 10400 ( 32000 | 4500 | 0.12 [ 0.25 |37000| 8100 |19000| 2300 | 0.11 0.25 |19000| 3400 (13000 1000 |0.08 0.25
R 1.5 |40000|12000(27000| 4300 | 0.13 [ 0.30 [32000| 7700 |16000| 2200 | 0.12 | 0.30 |16000| 3200 | 11000| 880 |0.09 0.30
R 2 32000 | 10880 20000| 3600 | 0.15 | 0.40 |24000| 6200 |12000| 1900 | 0.13 | 0.40 [12000| 2400 | 8000| 800 (0.1 0.40
R 2.5 |25000| 9000]16000| 2900 | 0.20 | 0.50 [19000| 5300 [ 9600| 1700 | 0.15 | 0.50 | 9600 2100 | 6000| 600 |0.1 0.50
R 3 21000| 8400)13000| 2600 | 0.25 | 0.60 [16000| 4800 [ 8000| 1600 | 0.2 0.60 | 8000| 1700 [ 5000, 600 |0.11 0.60
R 4 16000| 6400)10000| 2000 | 0.30 | 0.80 [12000| 3600 [ 6000| 1200 | 0.2 0.80 | 6000| 1400 | 4000, 480 |0.11 0.80
R 5 13000| 5200 8000| 1700 | 0.50 | 1.00 [10000| 3200 [ 4800| 960 |0.2 1.00 | 4800| 1100 | 3000| 420 |0.12 1.00
R 6 9000| 3600| 6000| 1300 | 0.50 | 1.20 [ 7000| 2200 [ 3600| 720 |0.3 1.20 | 3600 860 | 2200| 310 |0.12 1.20

<ae
Depth of
cut WM‘:SW

Note 1) If the rigidity of the machine or the work materials installation is very low, or chattering and noise are generated, reduce the revolution
and feed rate proportionately.

Note 2) If the depth of cut is shallow, the revolution and feed rate can be increased.
Please reduce the feed rate when the surface finish is important.

Note 3) a is the inclination angle of the machined surface.

ae:Pick Feed

CARBIDE

SQUARE

BALL

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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IMPACT MIRACLE REVOLUTION END MILLS

VFR2SB

Ball nose, Short cut length, 2 flute

00

RE<0.3 RE=0.3
B Colire) | (R0 | (SsRe) | T (oaiRe) | sraniess Sueel |eat RessantAly] COPPETAIoY | Auminum Aloy
O ©) ©)
ol z I/xBHTAz 10° z
L F ) & APM>I< - 8 Typet
4 RE -1y
9(: LF
o) BHTA2 10°
(@4 % )\ —\BHTAS 20° >
2 &l H- - 8 Type2
RE 1 LIAPMX e
1 LU LF
-
< 8 __BHTA215° >
& 8 ————1 |8 Type3
REZ__|APMX o
- RE<6 RE>6 LU LF
) +0.005 +0.010 _
9( @ DCON=3 |4<DCON<6|8<DCON<10| DCON=12 | DCON=20 8}7—“\ e I T8 Typed
o 0 0 0 0 0 RE m LF e
- 0.004 - 0.005 - 0.006 - 0.008 - 0.009
% @ Optimization of the cutting edge curve, helix angle, and rake angle have improved the edge
% strength at all areas of the ball blades.
= (mm)
|
w No. of
% Order Number RE DC APMX LU DN LF DCON Flutes Stock | Type
<
@ VFR2SBR0010 0.1 0.2 0.2 0.4 0.17 45 4 2 (] 1
% VFR2SBR0010S06 0.1 0.2 0.2 0.4 0.17 50 6 2 (J 2
T VFR2SBR0015 0.15 0.3 0.3 0.6 0.27 45 4 2 ® 1
% VFR2SBR0015S06 0.15 0.3 0.3 0.6 0.27 50 6 2 [} 2
8 VFR2SBR0020 0.2 0.4 0.4 0.8 0.36 45 4 2 (] 1
VFR2SBR0020S06 0.2 0.4 0.4 0.8 0.36 50 6 2 [} 2
VFR2SBR0030 0.3 0.6 0.6 1.2 0.56 45 4 2 ® 3
VFR2SBR0030S06 0.3 0.6 0.6 1.2 0.56 50 6 2 ° 3
VFR2SBR0040 0.4 0.8 0.8 1.6 0.76 45 4 2 ® 3
g VFR2SBR0040S06 0.4 0.8 0.8 1.6 0.76 50 6 2 [} 3
s VFR2SBR0050 0.5 1 1 2 0.94 45 4 2 (] 3
o) VFR2SBR0050S06 0.5 1 1 2 0.94 50 6 2 (J 3
E VFR2SBR0060 0.6 1.2 1.2 2.4 1.14 45 4 2 ® 3
a) VFR2SBR0060S06 0.6 1.2 1.2 24 1.14 50 6 2 [} 3
6‘ VFR2SBR0070 0.7 1.4 1.4 2.8 1.34 45 4 2 (] 3
2 VFR2SBR0070S06 0.7 1.4 1.4 2.8 1.34 50 6 2 [ J 3
VFR2SBRO0075 0.75 1.5 15 3 1.44 45 4 2 (] 3
VFR2SBR0075S06 0.75 1.5 1.5 3 1.44 50 6 2 [} 3
VFR2SBR0080 0.8 1.6 1.6 3.2 1.54 45 4 2 ® 3
VFR2SBR0080S06 0.8 1.6 1.6 3.2 1.54 50 6 2 [} 3
VFR2SBR0090 0.9 1.8 1.8 3.6 1.74 45 4 2 (] 3
VFR2SBR0090S06 0.9 1.8 1.8 3.6 1.74 50 6 2 ° 3
VFR2SBR0100 1 2 2 4 1.9 50 4 2 ® 3
VFR2SBR0100S06 1 2 2 4 1.9 60 6 2 [} 3
VFR2SBR0125S06 1.25 2.5 2.5 5 2.4 60 6 2 [ 3
VFR2SBR0150S03 1.5 3 8 = = 60 3 2 (J 4
VFR2SBR0150 15 3 3 6 29 70 6 2 ® 3
VFR2SBR0200S04 2 4 4 = = 60 4 2 [} 4
VFR2SBR0200 2 4 4 8 3.9 70 6 2 (] 3
VFR2SBR0250 2.5 5 5 10 4.9 80 6 2 (J 3
VFR2SBR0300 3 6 12 — — 80 6 2 ® 4
VFR2SBR0400 4 8 14 = = 90 8 2 [} 4
VFR2SBR0500 5 10 18 - — 100 10 2 ® 4
VFR2SBR0600 6 12 22 = = 110 12 2 [} 4
VFR2SBR0800 8 16 30 — - 140 16 2 * 4
VFR2SBR1000 10 20 38 = = 160 20 2 * 4

1248 @ :USAStock % : Stocked in Japan



RECOMMENDED CUTTING CONDITIONS

Hardened steel (45—55HRC) Hardened steel (55— 62HRC) Hardened steel (62—70HRC)
Work
Material

AISI H13 AISI D2 AISI W1, AISI M2

RE as15° a>15° Depth of cut | Depth of cut as<15° a>15° Depth of cut | Depth of cut as15° a>15° Depth of cut | Depth of cut

(mm) Revolution | Table feed | Revolution | Table feed| ~ @P ae  Revolution| Table feed [Revolution| Table feed| ~ @P ae  Revolution| Table feed | Revolution | Table feed| &P ae

(min") (mm/min)| (min“!) |(mmfmin)| (MM)" [ (MM) | (min-") \mm/min)| (min") (mmmin)| (MM) | (MM) | (min) {mm/min)| (min") |(mm/min)| (MM) | (mm)
R 0.1 |40000| 320]/40000| 240 |0.003( 0.02 [40000| 320 [40000| 160 [0.003| 0.02 |40000| 320 |40000| 160 |0.002| 0.02
R 0.15 |40000| 640]40000| 560 |0.01 | 0.03 [40000| 640 [40000| 400 [ 0.007| 0.03 |40000| 640 |40000| 400 |0.005 | 0.03
R 0.2 |40000| 1600(40000| 1200 | 0.02 | 0.04 |40000| 1400 |40000| 1000 | 0.015| 0.04 |40000| 1200 |40000| 1000 |0.01 0.04
R 0.3 |40000| 3200(40000| 1600 | 0.03 [ 0.06 [40000| 2800 |40000| 1200 | 0.025| 0.06 |40000| 2000 |40000| 1200 |0.02 0.06
R 0.4 |40000| 6400(40000| 2400 | 0.05 [ 0.08 [40000| 4000 |40000| 1600 [ 0.04 | 0.08 |40000| 2800 |40000| 1600 |0.03 0.08
R 0.5 |40000| 800040000 3200 | 0.06 | 0.10 [40000| 5600 |40000| 2400 ( 0.05 | 0.10 |40000| 3600 |32000| 1300 |0.04 0.10
R 0.75 |40000| 9600]40000| 4000 | 0.09 | 0.15 [40000| 7200 {32000 | 2500 | 0.075| 0.15 | 32000 4500 |21000| 1200 | 0.05 0.15
R 1 40000 | 9600]39000| 4700 | 0.11 0.20 |40000| 8000 |24000| 2400 | 0.1 0.20 | 24000 3800 [16000| 1000 |0.07 0.20
R 1.25 | 40000 | 10400 ( 32000 | 4500 | 0.12 [ 0.25 |37000| 8100 |19000| 2300 | 0.11 0.25 |19000| 3400 (13000 1000 |0.08 0.25
R 1.5 |40000|12000(27000| 4300 | 0.13 [ 0.30 [32000| 7700 |16000| 2200 | 0.12 | 0.30 |16000| 3200 | 11000| 880 |0.09 0.30
R 2 32000 | 10880 20000| 3600 | 0.15 | 0.40 |24000| 6200 |12000| 1900 | 0.13 | 0.40 [12000| 2400 | 8000| 800 (0.1 0.40
R 2.5 |25000| 9000]16000| 2900 | 0.20 | 0.50 [19000| 5300 [ 9600| 1700 | 0.15 | 0.50 | 9600 2100 | 6000| 600 |0.1 0.50
R 3 21000| 8400)13000| 2600 | 0.25 | 0.60 [16000| 4800 [ 8000| 1600 | 0.2 0.60 | 8000| 1700 [ 5000, 600 |0.11 0.60
R 4 16000| 6400)10000| 2000 | 0.30 | 0.80 [12000| 3600 [ 6000| 1200 | 0.2 0.80 | 6000| 1400 | 4000, 480 |0.11 0.80
R 5 13000| 5200 8000| 1700 | 0.50 | 1.00 [10000| 3200 [ 4800| 960 |0.2 1.00 | 4800| 1100 | 3000| 420 |0.12 1.00
R 6 9000| 3600 6000| 1300 | 0.50 | 1.20 | 7000| 2200 | 3600| 720 |0.3 1.20 | 3600| 860 | 2200| 310 |0.12 1.20
R 8 6000| 2400| 4000| 1000 | 0.50 | 1.60 [ 5000| 1600 | 2500| 500 |0.3 1.60 | 2500 650 | 1500| 240 |0.15 1.60
R10 4500| 1800| 3000| 780 [0.50 | 2.00 | 4000| 1300 | 1800| 360 | 0.3 2.00 | 1800| 470 [ 1000, 160 |0.15 2.00

<ae
Depth of
cut , <ap
A

Note 1) If the rigidity of the machine or the work materials installation is very low, or chattering and noise are generated, reduce the revolution
and feed rate proportionately.

Note 2) If the depth of cut is shallow, the revolution and feed rate can be increased.
Please reduce the feed rate when the surface finish is important.

Note 3) a is the inclination angle of the machined surface.

ae:Pick Feed

CARBIDE

SQUARE

BALL

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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IMPACT MIRACLE REVOLUTION END MILLS

VFR2SBF

Ball nose, Short cut length, 2 flute, For Mirror finish cutting

20

CARBIDE Carbon Steel, Alloy Steel, Cast Iron | ToolSeel,PreHardened Stee, Hardened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy] C°PPeTAlloy | Aluminum Alloy
O @) [©)
g 1 BHTA215° S
Y S — 8 i, g el
ng RE APMX
) LU LF
(@4
N
- g > ' g Type2
O 7 2
g g 7 | APMX .
" RE<3
- +0.010
2 @ 4<DCON<6
hd 0
- 0.005
% @ New ball geometry for mirror finish cutting.
=
= (mm)
_
w No. of
% Order Number RE DC APMX LU DN LF DCON =i Stock | Type
5
VFR2SBFR0050 0.5 1 1 2 0.94 45 4 2 [} 1
2 VFR2SBFR0075 0.75 1.5 1.5 3 1.44 45 4 2 [ 1
g VFR2SBFR0100 1 2 2 4 1.9 60 6 2 [} 1
8 VFR2SBFR0125 1.25 2.5 2.5 5 2.4 60 6 2 [ ) 1
o VFR2SBFR0150 1.5 3 3 6 2.9 70 6 2 [} 1
VFR2SBFR0200 2 4 4 8 3.9 70 6 2 [ ) 1
VFR2SBFR0250 2.5 5 5 10 4.9 80 6 2 [} 1
VFR2SBFR0300 3 6 6 = = 80 6 2 [ ) 2
)
=
=
o
=z
L
o
_
(@]
)
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

Carbon steel, Alloy steel (180—280HB) Hardened steel (62—70HRC)
Alloy tool steel (£350HB), Pre-hardened steel (35— 45HRC)

Work | Hardened steel (45—52HRC), Hardened steel (55— 62HRC) L
Material he
AISI 1045, AISI 4140, AISI P21, AISI P20, SKD, SKT, AISI H13, AISI L6, AISI W1, AISI M2 <
AISI D2 8
RE a=15° a>15° Depth of cut | Depth of cut a=15° a>15° Depth of cut | Depth of cut n
(mm) Revolution | Table feed | Revolution | Table feed ap ae Revolution | Table feed | Revolution | Table feed ap ae
(miny | (mm/min) [ (min") | (mm/min) (mm) (mm) (miny | (mm/min) | (min) | (mm/min) (mm) (mm)

BALL

R 0.5 40000 800 40000 800 0.007 0.007 40000 560 40000 560 0.005 0.005
R 0.75| 40000 800 40000 800 0.009 0.009 40000 560 40000 560 0.007 0.007
R 1.0 35000 1050 35000 1050 0.011 0.011 35000 700 35000 700 0.009 0.009
R 1.25| 35000 1050 35000 1050 0.013 0.013 35000 700 35000 700 0.011 0.011
R 15 35000 1050 35000 1050 0.015 0.015 35000 700 35000 700 0.013 0.013
R 2.0 25000 1000 25000 1000 0.017 0.017 25000 750 25000 750 0.015 0.015
R 25 25000 1000 25000 1000 0.020 0.020 25000 750 25000 750 0.015 0.015
R 3.0 25000 1000 25000 1000 0.020 0.020 25000 750 25000 750 0.015 0.015
<ae
Depth of j

Note 1) The tools are recommended for use only in finish machining.
Note 2) Air blowing and oil mist are recommended as coolants.
Note 3) Note the following points when using the tools.

* Avoid using equipment abruptly without proper preparation. After sufficiently energizing equipment, ensure that there will be no
changes to the depth of cut such as due to elongation of the main axis during machining.

« If the tools are used immediately after rough machining of a surface, large uneven areas (cusp heights) will cause deflection of the
tools and waviness of the machined surface. Therefore, it is recommended to add a medium finish machining process which uses the
same value of ae as indicated in the table above.

Note 4) a is the inclination angle of the machined surface.

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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DIAMOND COATED END MILLS FOR CFRP

DFC4JC

End mill, 4 flute, For CFRP

CARBIDE

CFRP

o ———
. - - | Typel

] DL . yp
9(: APMX 8
) LF a
o
n
|
_
<
m

<DC<
" saDc_lz
2 - 0.03
2 DCON=6 | 8<DCON<10 | DCON=12
3 () o=

- 0.008 - 0.009 - 0.011
x @4 flute end mill with original CVD diamond coating for CFRP machining.
L
Z
= (mm)
|
~ No.of| &
o Order Number DC APMX LF DCON . S | Type
E\(: Flutes [ ¢5
om

DFC4JCD0600 6 20 70 6 4 (] 1
2 DFC4JCD0800 8 30 80 8 4 ( 1
5 DFC4JCD1000 10 30 90 10 4 ( 1
8 DFC4JCD1200 12 30 100 12 4 [ J 1
x

Note 1) Please contact Mitsubishi Materials for geometries and through coolant types that are non-standard.

n
|
§ RECOMMENDED CUTTING CONDITIONS
a |
Z
L
) Work
j Material CFRP
(]
()
DC Revolution Table feed
(mm) (min™) (mm/min) (IPM)
6 11000 950 37.4
8 8000 780 30.7
10 6400 700 27.6
12 5300 650 25.6

Note 1) Cutting conditions may differ considerably due to the kind of CFRP, the rigidity of the machine, or the clamping and geometry of the work
material. Please use the above table as a guideline.

Note 2) When high machining accuracy is needed or if large burrs or delamination occur, we recommend reducing the feed rate.

Note 3) When the depth of cut is greater than 0.8DC, we recommend reducing the feed rate.

Note 4) Please take precautions against dust.

|I252 @ :USA Stock



DFCJRT

End mill with cross-nick, For CFRP

CERP CARBIDE
©)
8 - -+ | Typel
a ype m
) 4
APMX 8 <
LF = -
o
)]
|
—
<
m
n
2
DCON=6 | 8<DCON<10 | DCON=12 2
0 0 0 o
- 0.008 - 0.009 - 0.011
@ Cross-nick type end mill with original CVD diamond coating for CFRP machining. o
LU
Z
mm)
1
No.of | S 'h':J
Order Number DC APMX LF DCON S | Type

Flutes | & o
&

DFCJRTDO0600 6 20 70 6 10| @ 1
DFCJRTDO0800 8 30 80 8 10| @ 1 %
DFCJRTD1000 10 30 90 10 12| @ 1 g
DFCJRTD1200 12 30 100 12 12 | @ 1 8
x

Note 1) Please contact Mitsubishi Materials for geometries and through coolant types that are non-standard.

n
|
RECOMMENDED CUTTING CONDITIONS §
| a
Z
L
Work )
Material CANP 3
(]
()
DC Revolution Table feed
(mm) (min™) (mm/min) (IPM)
6 11000 1200 47.2
8 8000 1000 39.4
10 6400 900 354
12 5300 850 334

Note 1) Cutting conditions may differ considerably due to the kind of CFRP, the rigidity of the machine, or the clamping and geometry of the work
material. Please use the above table as a guideline.

Note 2) When high machining accuracy is needed or if large burrs or delamination occur, we recommend reducing the feed rate.

Note 3) When the depth of cut is greater than 0.8DC, we recommend reducing the feed rate.

Note 4) Please take precautions against dust.
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DIAMOND COATED END MILLS

DF4JC

End mill, Semi long cut length, 4 flute, For graphite

20

CARBIDE g q GFRP Machineable
Aluminum Alloy Copper Alloy Graphite CFRP e
O ©) © ©) O

i BHTA2 15°
P4
I —
[a)
APMX
g J LF
(@4
n
) 8
- APMX
é LF

3<DC<12
0
- 0.02
DCON=6 | 8<DCON<10 | DCON=12
0 0 0
- 0.008 - 0.009 - 0.011

@ 4 flute end mill with original diamond coating for graphite machining.

(92)
—
a
<
04
o
i
<
|_
—l
i
@
14
<
o
O
=
T
O
=)
o
o

(mm)
No.of| &
Order Number DC APMX LF DCON S | Type
Flutes | {5
DF4JCD0300 3 12 60 6 4 * 1
DF4JCD0400 4 16 60 6 4 * 1
DF4JCD0600 6 24 60 6 4 * 2
DF4JCD0800 8 28 70 8 4 * 2
DF4JCD1000 10 35 90 10 4 * 2
DF4JCD1200 12 36 110 12 4 * 2
o RECOMMENDED CUTTING CONDITIONS
|
§ Graphite Copper, Copper alloy
@) Work Material
zZ
w
a
- . Table feed . Table feed
2 bc Revolution _ Depth of cut | Width of cut | REVOlution _ Depth of cut | Width of cut
(mm) (min™") (mm/min) (IPM) (mm) () (min™") (mm/min) (IPM) i) i)
3 22000 2500 98.4 6 0.15 10600 280 11.0 6 0.15
4 18000 2900 114.2 8 0.2 8000 330 13.0 8 0.2
6 14000 3200 126.0 12 0.3 6400 380 15.0 12 0.3
8 10500 2900 114.2 16 0.4 4000 420 16.5 16 0.4
10 8700 2600 102.4 20 0.5 3200 460 18.1 20 0.5
12 7200 2200 86.6 24 0.6 2700 460 18.1 24 0.6
<0.05DC
Depth of cut <2DC
DC : Dia.

Note 1) When high machining accuracy is needed, or work material becomes chipped, we recommend lowering feed rate.

Note 2) Use a milling machine dedicated for graphite.

Note 3) If rigidity of machine or work materials installation is very low, or chattering and noise are generated, reduce revolution and feed rate
proportionately.
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DF4 XL

00
End mill, Long neck, 4 flute, For graphite <= i

DC=3

. ) GFRP Machineable
Aluminum Alloy Copper Alloy Graphite CERP CeEnE
O © © O @)
z

a 1BHTA2 12°
— _— —~ g = - Typel
_| |APMX P o
LU Q <
LF 8
09}

DN

BK/ - - Type2

| |APMX

BALL

DCON

1<DC<12
0
- 0.02
4<DCON<6 | 8<DCON<10 | DCON=12
0 0 0
- 0.008 - 0.009 - 0.011

@ 4 flute long neck end mill with original diamond coating for graphite machining.

ROUGHING BARREL TAPER RADIUS

(mm)
No.of [

Order Number DC APMX LU DN LF DCON Flutes g Type
DF4XLDO0100N060 1 1.5 6 0.94 50 4 4 * 1
DF4XLD0100N080 1 1.5 8 0.94 50 4 4 * 1
DF4XLDO0100N100 1 1.5 10 0.94 50 4 4 * 1
DF4XLDO0150N100 1.5 2.3 10 1.44 60 4 4 * 1
DF4XLDO0150N160 15 2.3 16 1.44 60 4 4 * 1
DF4XLD0200N100 2 3 10 1.9 60 4 4 * 1
DF4XLD0200N160 2 3 16 1.9 60 4 4 * 1
DF4XLD0200N200 2 3 20 1.9 60 4 4 * 1
DF4XLDO0O300N160 3 4.5 16 29 70 4 4 * 1 g
DF4XLDO0O300N200 3 4.5 20 29 70 4 4 * 1 s
DF4XLDO0O300N300 3 4.5 30 29 70 4 4 * 1 %
DF4XLD0400N200 4 6 20 3.9 80 4 4 * 2 LclmJ
DF4XLD0400N400 4 6 40 3.9 80 4 4 * 2 3
DF4XLD0O600N300 6 9 30 5.85 70 6 4 * 2 8
DF4XLDO800ON300 8 12 30 7.85 90 8 4 * 2
DF4XLD1000N300 10 15 30 9.7 90 10 4 * 2
DF4XLD1200N300 12 18 30 11.7 110 12 4 * 2
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DIAMOND COATED END MILLS

DF4 XL

End mill, Long neck, 4 flute, For graphite

CARBIDE

RECOMMENDED CUTTING CONDITIONS
M Shoulder milling

ld:J Graphite Copper, Copper alloy
< Work Material
)
o
o T
able feed Table feed

DC LU Revolution Depth of cut | Width of cut | Revolution Depth of cut | Width of cut
_ (mm) | (mm) min™) | mm/min) (IPM) (mm) (mm) Mmin™) | (mm/min) (IPM)
- (mm) (mm)
é 6 30000 1300 51.2 1 0.05 30000 1300 51.2 1 0.05

1 8 25000 1000 394 1 0.05 25000 1000 394 1 0.05
%) 10 22000 700 27.6 1 0.05 22000 700 27.6 1 0.05
g 15 10 25000 1200 47.2 1.5 0.075 21000 1000 394 1.5 0.075
< ’ 16 18000 800 315 1.5 0.075 18000 800 315 1.5 0.075
o 10 22000 1500 59.1 2 0.1 16000 1100 43.3 2 0.1
o 2 16 19000 1100 43.3 2 0.1 16000 930 36.6 2 0.1
L 20 16000 800 31.5 2 0.1 16000 800 31.5 2 0.1
% 16 21000 1900 74.8 3 0.15 10600 960 37.8 3 0.15
= 3 20 18000 1500 59.1 3 0.15 10600 890 35.0 3 0.15
_ 30 14000 1000 394 3 0.15 10600 760 29.9 3 0.15
H:J a 20 18000 2400 94.5 4 0.4 8000 1100 43.3 4 0.4
E(f 40 13000 1500 59.1 4 0.4 8000 920 36.2 4 0.4
m 6 30 14000 3200 126.0 6 0.6 5300 1200 47.2 6 0.6
) 8 30 10500 2900 114.2 8 0.8 4000 1100 43.3 8 0.8
% 10 30 8700 2600 102.4 10 1.0 3200 960 37.8 10 1.0
% 12 30 7200 2200 86.6 12 1.2 2650 800 31.5 12 1.2
o
o <0.05DC (DC<¢4)

<Sio.ZI.DC (#4<DC)
Depth of cut
<DC
DC : Dia.

Note 1) When high machining accuracy is needed, or work material becomes chipped, we recommend lowering feed rate.

Note 2) Use a milling machine dedicated for graphite.

Note 3) If rigidity of machine or work materials installation is very low, or chattering and noise are generated, reduce revolution and feed rate
proportionately.

0
|
=
=
@]
Z
L
a
3
]
(D]
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CARBIDE

H Slotting

Graphite Copper, Copper alloy L
Work Material E(:
2
o
Table feed Table feed @)

DC LU Revolution Depth of cut Revolution Depth of cut
(mm) (mm) (min™") (mm/min) (IPM) ap (mm) (min™) (mm/min) (IPM) ap (mm) -
6 30000 1000 39.4 0.1 30000 980 38.6 0.1 é

1 8 25000 700 27.6 0.08 25000 700 27.6 0.08
10 22000 500 19.7 0.06 22000 500 19.7 0.06 %)
15 10 25000 1100 43.3 0.14 21000 750 29.5 0.14 g
16 18000 600 23.6 0.1 18000 600 23.6 0.1 <
10 22000 1200 47.2 0.2 16000 820 32.3 0.2 @x
2 16 19000 800 315 0.16 16000 700 27.6 0.16 v
20 16000 600 23.6 0.12 16000 600 23.6 0.12 Ll
16 21000 1400 55.1 0.3 10600 720 28.3 0.3 %
3 20 18000 1100 43.3 0.25 10600 670 26.4 0.25 =
30 14000 700 27.6 0.2 10600 570 22.4 0.2 1
a 20 18000 1800 70.9 0.5 8000 820 32.3 0.5 Ih':J
40 13000 900 354 0.4 8000 690 27.2 0.4 %
6 30 14000 2300 90.6 1.2 5300 900 35.4 1.2 m
8 30 10500 2000 78.7 2.0 4000 820 32.3 2.0 )
10 30 8700 1900 74.8 3.0 3200 720 28.3 3.0 %
12 30 7200 1700 66.9 4.0 2650 600 23.6 4.0 %
2
DC
Depth of cut Wap
h
DC : Dia.

Note 1) When high machining accuracy is needed, or work material becomes chipped, we recommend lowering feed rate.

Note 2) Use a milling machine dedicated for graphite.

Note 3) If rigidity of machine or work materials installation is very low, or chattering and noise are generated, reduce revolution and feed rate
proportionately.

SOLID END MILLS
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DIAMOND COATED END MILLS

DF2MB

Ball nose, Medium cut length, 2 flute, For graphite

CARBIDE s n GFRP Machineable
Aluminum Alloy Copper Alloy Graphite CERP et
O ©) © O @)
] =z
o & B —3 § Typel
'é':-‘ RE APMX
<
2 LF
3
Z _ Type2
= S ESSSST —1 13
< APMX
m RE 0
3<RE<6 =
0 @ <REZ
= £0.01
2 DCON=6 |8<DCON<10 DCON=12
3 () o= rpen
- 0.008 - 0.009 - 0.011
x @2 flute ball nose end mill with original diamond coating for graphite machining.
LLl
<
i (mm)
—
L No.of| & | &
o Order Number RE DC APMX LU DN LF DCON ) Ie} =
x Flutes| ¢p =
&
DF2MBR0300 3 6 30 — — 100 6 2 * 1
2 DF2MBRO0300A100 S 6 30 50 5.85 100 6 2 * 2
5 DF2MBRO0300A150 3 6 30 50 5.85 150 6 2 * 2
8 DF2MBRO0O300N100A150 S 6 30 100 5.85 150 6 2 * 2
o DF2MBR0400A110 4 8 40 60 7.85 110 8 2 * 2
DF2MBR0400A150 4 8 40 60 7.85 150 8 2 * 2
DF2MBR0500A120 5 10 50 70 9.7 120 10 2 * 2
m DF2MBRO0500A180 5 10 50 70 9.7 180 10 2 * 2
- DF2MBRO0O500N140A180 5 10 50 140 9.7 180 10 2 * 2
s DF2MBRO0600A130 6 12 55 75 11.7 130 12 2 * 2
% DF2MBRO0600A200 6 12 55 75 11.7 200 12 2 * 2
LclmJ DF2MBRO0O600N150A200 6 12 55 150 11.7 200 12 2 * 2
a
(]
(%)
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

Graphite Copper, Copper alloy
Work Material

L
o
<
Table feed Table feed )
RE LF Revolution Depth of cut | Width of cut | Revolution Depth of cut | Width of cut (@4
(mm) (mm) (min) (mm/min) (IPM) ap (mm) ae (mm) (min) (mm/min) (IPM) ap (mm) ae (mm) n
R3 100 16000 1900 74.8 0.6 15 16000 1500 59.1 0.6 15 j
150 12000 1200 47.2 0.4 1.2 12000 960 37.8 0.4 1.2 <
R4 110 12000 2000 78.7 0.8 2.0 12000 1600 63 0.8 2.0 o

150 9200 1400 55.1 0.6 1.6 9200 1100 43.3 0.6 1.6

R5 120 9500 2200 86.6 1.0 2.5 9500 1800 70.9 1.0 25

180 7300 1500 59.1 0.8 2.0 7300 1200 47.2 0.8 2.0

R6 130 8000 1800 70.9 1.2 3.0 8000 1400 55.1 1.2 3.0

200 6100 1200 47.2 1.0 2.5 6100 960 37.8 1.0 2.5

ae
—

Note 1) When high machining accuracy is needed, or work material becomes chipped, we recommend lowering feed rate.

Note 2) Use a milling machine dedicated for graphite.

Note 3) If rigidity of machine or work materials installation is very low, or chattering and noise are generated, reduce revolution and feed rate
proportionately.

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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DIAMOND COATED END MILLS

DF2XLB

Ball nose, Medium cut length, 2 flute, Long neck, For graphite

90

CARBIDE Aluminum Alloy Copper Alloy Graphite gESE Mgg?;ﬁ;ts’le
O ©) © O O
z  \mo
— —_— 8 — Typel
w — [a)
9(: RE APUX BHTA2 12° §
8 Effective length LF e
A for inclined angle .gg
- ITh Z
3:1 8 - - - Type2
@ Inclined angle APMX %
0.1<RE<3 RE Ly LF 8
5 +0.01
2 DCON=4,6
@ 0
- 0.008
x @2 flute long neck ball nose end mill with Mitsubishi's unique diamond coating for graphite machining.
léJ
= (mm)
d wal %1 @ Effecti_ve length
8:1 Order Number RE DC |APMX| LU DN B2 LF |DCON Pl % '_g for inclined angle
< 0.5° | 1° 2° 3°
@ DF2XLBR0010NO05 0.1 0.2 0.2 05| 0.18 | 11.5° | 50 4 2|%x|1| 05| 05| 06| 0.7
% DF2XLBR0015N020 0.15 | 0.3 0.3 2 0.27 9.9°| 50 4 2| x| 1| 21| 22| 24| 26
g DF2XLBR0015N030 0.15| 0.3 0.3 3 0.27 9.1°| 50 4 2|%|1| 31| 32| 36| 39
8 DF2XLBR0020N010 0.2 0.4 0.6 1 0.36 | 11.0° | 50 4 2|(%x|1| 10, 10| 11| 1.2
o DF2XLBR0020N020 0.2 0.4 0.6 2 0.36 | 10.0° | 50 4 2|%x|1| 20| 21| 23| 26
DF2XLBR0020N030 0.2 0.4 0.6 8 0.36 9.1° | 50 4 2|%x|1| 31| 32| 35| 39
DF2XLBR0020N040 0.2 0.4 0.6 4 0.36 8.4°| 60 4 2|%x|1| 41| 43| 47| 52
DF2XLBR0020N080 0.2 0.4 0.6 8 0.36 6.4°| 60 4 2|%x|1| 83| 87| 95| 105
a DF2XLBR0020N120 0.2 0.4 0.6 12 0.36 51°| 60 4 2|%|1|125|13.0| 14.3 | 15.8
§ DF2XLBR0025N040 0.25 | 0.5 0.6 4 0.46 | 8.3 | 60 4 2| x| 1| 41| 43| 47| 52
% DF2XLBR0025N050 0.25| 05 0.6 5 0.46 7.7°| 60 4 2|%|1| 52| 54| 59| 6.5
w DF2XLBR0025N080 0.25| 05 0.6 8 0.46 6.3° | 60 4 2|%|1| 83| 87| 95| 105
% DF2XLBR0O030N020 0.3 0.6 0.9 2 0.56 9.9°| 60 4 2| x| 1| 21| 22| 24| 26
8 DF2XLBR0O030N040 0.3 0.6 0.9 4 0.56 8.3° | 60 4 2| x| 1| 42| 44| 48| 52
DF2XLBR0O030NO050 0.3 0.6 0.9 5 0.56 7.6°| 60 4 2|%|1| 52| 54| 60| 6.6
DF2XLBR0O030N0O60 0.3 0.6 0.9 6 0.56 7.1° | 60 4 2|%|1| 63| 65| 71| 79
DF2XLBR0O030NO080 0.3 0.6 0.9 8 0.56 6.2° | 60 4 2|%|1| 83| 87| 95| 10.6
DF2XLBR0O030N100 0.3 0.6 0.9 10 056 | 55" | 60 4 2|%|1|104|109| 119 13.2
DF2XLBR0O030N160 0.3 0.6 0.9 16 056 | 4.1°| 60 4 2|%|1|16.7|17.4|19.1| 21.2
DF2XLBR0040N0O60 0.4 0.8 1.2 6 0.76 | 7.0°| 60 4 2|%|1| 63| 65| 71| 79
DF2XLBR0040NO0O80 0.4 0.8 1.2 8 0.76 6.1° | 60 4 2|%|1| 83| 87| 95| 105
DF2XLBR0O050N040 0.5 1 1.5 4 094 | 8.0°| 60 4 2|%|1| 42| 44| 48| 53
DF2XLBRO0O50N060 0.5 1 1.5 6 094 | 6.8°| 60 4 2|%|1| 63| 66| 72| 8.0
DF2XLBR0O050N080 0.5 1 1.5 8 094 | 59| 60 4 2|%|1| 84| 88| 9.6 | 10.6
DF2XLBR0O0O50N100 0.5 1 1.5 10 094 | 52°| 60 4 2|%|1|105|11.0|12.0| 13.3
DF2XLBR0O050N120 0.5 1 1.5 12 094 | 46°| 60 4 2|%x|1|12.6|13.2 | 144|159
New  DF2XLBRO050N160 0.5 1 1.5 16 094 | 3.8 | 80 4 2|%|1|16.8|17.5|19.2|21.3
DF2XLBR0O050N200 0.5 1 15 | 20 094 | 33| 80 4 2|%x|1|21.0|21.9|24.0| 26.6
DF2XLBR0O050N300 0.5 1 15 | 30 094 | 24°| 80 4 2|%x|1|31.4328|36.0| *
DF2XLBR0O050N400 0.5 1 15 | 40 0.94 1.9°| 80 4 2| %|1|41.8|43.7| =% *
DF2XLBR0075N080 075 | 15 2.3 8 144 | 54°| 60 4 2|%x|1| 84| 88| 9.6 10.6

* No interference
1260  *: Stocked in Japan



No. of

Unit : mm CARBIDE
Effective length

N
Order Number RE DC |APMX| LU DN B2 LF |DCON Pl g % for inclined angle

0.5° | 1° 2° 3°
DF2XLBR0O075N100 0.75 | 15 2.3 10 144 | 47 60 4 2|%(1]105]11.0| 120 13.2 Ll
DF2XLBR0O075N160 0.75 | 15 2.3 16 1.44 | 3.4° 80 4 2|%|1]16.8| 175 | 19.2 | 21.2 SE
New  DF2XLBRO075N200 0.75 | 15 2.3 20 144 | 2.8° 80 4 2| %[1]21.0]21.9|239|26.5 2
DF2XLBR0O075N300 0.75 | 15 2.3 30 1.44 | 2.1° 80 4 2|%|[1]314] 328|359 * 8

DF2XLBR0075N400 0.75 | 15 2.3 40 1.44 | 1.6° 80 4 2% |1]41.8 | 43.7 * *
DF2XLBR0100N0O80O 1 2 8 8 1.9 4.9° 60 4 2|%x|(1] 83| 87| 94104 j
DF2XLBR0100N100 1 2 3 10 1.9 4.2° 60 4 2|%(1]104 109 11.8 | 13.0 <
DF2XLBR0100N120 1 2 3 12 1.9 3.7 60 4 2% |1]125|13.0| 14.2 | 15.7 @

DF2XLBR0100N160 1 2 3 16 1.9 2.9° 80 4 2|%|(1]16.7|17.4 | 19.0 *
DF2XLBR0100N200 1 2 3 20 1.9 2.5° 80 4 2| %[1]209|21.8| 238 * %
DF2XLBR0100N250 1 2 3 25 1.9 2.0° 80 4 2% |[1]26.1]27.2 * * =)
DF2XLBR0100N400 1 2 3 40 1.9 14° 100 4 2% |1]41.7|435| =% * é

DF2XLBR0100N600 1 2 3 60 1.9 0.9° 100 4 2| %[1]626| =% * *
DF2XLBR0150N160 1.5 3 4.5 16 2.9 1.7° 80 4 2| x| 1|16.7|17.3| * * %
DF2XLBR0150N250 1.5 3 4.5 25 2.9 1.2° 80 4 2| %|1]26.1]|27.2 * * o
DF2XLBR0150N400 1.5 3 4.5 40 2.9 0.7° 100 4 2| x| 1|41.7| * * * S

DF2XLBR0150N600 1.5 3 4.5 60 2.9 0.5° 100 4 2% |1 * * * *
DF2XLBR0200N080 2 4 6 8 3.9 = 80 4 2|1 %|2| % * * * d
DF2XLBR0200N200 2 4 6 20 3.9 - 80 4 2|1 %|2| % * * * 8::
DF2XLBR0200N300 2 4 6 30 3.9 = 80 4 2|1 %|2| % * * * <
DF2XLBR0200N400 2 4 6 40 3.9 — 100 4 21 %2 * * * * o
DF2XLBR0200N600 | 2 4 6 60 | 3.9 — 100 | 4 |[2|x]|2]| * * * * <
DF2XLBR0O300N120 3 6 9 12 5.85 — 100 6 2|1 %|2| % * * * g
* No interference 8
o

SOLID END MILLS
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CARBIDE

SOLID END M'LLS. ROUGHING BARREL TAPER RADIUS [:YNNEM SQUARE

1262

DIAMOND COATED END MILLS

DF2XLB

Ball nose, Medium cut length, 2 flute, Long neck, For graphite

RECOMMENDED CUTTING CONDITIONS

Graphite Copper, Copper alloy
Work Material
Table feed Table feed
RE LU Revolution Depth of cut | Width of cut | Revolution Depth of cut | Width of cut
(mm) (mm) (min) (mm/min) (IPM) ap (mm) ae (mm) (min™) (mm/min) (IPM) ap (mm) ae (mm)

RO.1 0.5 40000 800 315 0.01 0.03 40000 800 315 0.003 0.02
RO.15 2 40000 1200 47.2 0.03 0.08 40000 800 SiNS 0.003 0.03
3 40000 1200 47.2 0.03 0.08 40000 600 23.6 0.002 0.03
1 40000 1500 59.1 0.05 0.15 40000 2000 78.7 0.015 0.04
2 40000 1500 59.1 0.05 0.12 40000 1300 51.2 0.01 0.04
RO.2 3 40000 1300 51.2 0.04 0.12 40000 800 SIS 0.005 0.04
4 40000 1300 51.2 0.04 0.1 32000 600 23.6 0.004 0.04

8 30000 800 SiS 0.03 0.1 = = — — —

12 20000 450 17.7 0.03 0.08 — — — — —
4 40000 1500 59.1 0.05 0.15 40000 800 SIS 0.01 0.05
R0O.25 5 38000 1300 51.2 0.05 0.15 36000 700 27.6 0.008 0.05
8 30000 1000 39.4 0.04 0.12 28000 500 19.7 0.002 0.05
2 40000 1800 70.9 0.07 0.2 40000 1500 59.1 0.03 0.06
4 40000 1500 59.1 0.06 0.18 40000 1200 47.2 0.02 0.06
5 40000 1500 59.1 0.06 0.17 40000 1100 43.3 0.015 0.06
RO.3 6 40000 1500 59.1 0.06 0.15 40000 1000 39.4 0.008 0.06
8 37000 1200 47.2 0.05 0.15 35000 800 315 0.005 0.06

10 35000 1000 39.4 0.05 0.15 = = = = =

16 22000 530 20.9 0.04 0.12 — — — — —
RO.4 6 40000 1700 66.9 0.08 0.2 40000 1500 59.1 0.02 0.08
8 40000 1700 66.9 0.08 0.15 30000 1200 47.2 0.008 0.08

4 40000 2500 98.4 0.12 0.3 40000 2000 78.7 0.05 0.1

6 40000 2500 98.4 0.1 0.3 40000 2000 78.7 0.03 0.1

8 40000 2000 78.7 0.1 0.25 40000 1800 70.9 0.02 0.1

RO.5 10 40000 2000 78.7 0.1 0.2 33000 1400 55.1 0.01 0.1

12 40000 2000 78.7 0.1 0.2 30000 1000 39.4 0.007 0.1

20 30000 1100 43.3 0.08 0.2 - — — - —

30 20000 600 23.6 0.06 0.15 = = = = =

40 15000 400 15.7 0.04 0.12 — — — — —

ae
/h

Note 1) When high machining accuracy is needed, or work material becomes chipped, we recommend lowering feed rate.

Note 2) Use a milling machine dedicated for graphite.

Note 3) If rigidity of machine or work materials installation is very low, or chattering and noise are generated, reduce revolution and feed rate
proportionately.



Graphite Copper, Copper alloy
Work Material
Table feed Table feed
RE LU Revolution Depth of cut | Width of cut | Revolution Depth of cut | Width of cut
(mm) (mm) (min) (mm/min) (IPM) ap (mm) ae (mm) (min™) (mm/min) (IPM) ap (mm) ae (mm)
8 40000 2800 110.2 0.15 0.45 40000 2400 94.5 0.07 0.15
10 40000 2800 110.2 0.15 0.45 32000 1800 70.9 0.05 0.15
RO.75| 16 35000 2000 78.7 0.15 0.3 20000 900 35.4 0.03 0.15
30 27000 1000 39.4 0.1 0.3 = = = = =
40 21000 700 27.6 0.08 0.25 — — — — —
8 40000 3000 118.1 0.23 0.7 40000 3000 118.1 0.1 0.2
10 40000 3000 118.1 0.2 0.6 40000 2800 110.2 0.08 0.2
12 35000 2500 98.4 0.2 0.6 35000 2300 90.6 0.08 0.2
R1 16 30000 2000 78.7 0.2 0.5 30000 1800 70.9 0.05 0.2
20 30000 2000 78.7 0.2 0.5 20000 1200 47.2 0.04 0.2
25 25000 1500 59.1 0.18 0.45 20000 1000 39.4 0.03 0.2
40 20000 1000 39.4 0.15 0.4 = = = = =
60 15000 500 19.7 0.1 0.3 — - - — -
16 28000 3000 118.1 0.3 0.9 28000 3000 118.1 0.3 0.3
RL5 25 20000 2000 78.7 0.25 0.75 20000 2000 78.7 0.25 0.3
40 16000 1500 59.1 0.2 0.6 16000 1500 59.1 0.2 0.3
60 14000 1000 39.4 0.17 0.45 — - - — -
8 24000 3800 149.6 0.5 1.5 24000 3800 149.6 0.5 0.4
20 21000 3300 129.9 0.5 1.5 21000 3300 129.9 0.4 0.4
R2 30 15000 2000 78.7 0.4 1.2 15000 2000 78.7 0.3 0.4
40 13000 1600 63.0 0.35 1.0 13000 1600 63.0 0.25 0.4
60 12000 1400 55.1 0.3 0.9 12000 1400 55.1 0.2 0.4
R3 12 17000 2800 110.2 0.6 2.0 17000 2800 110.2 0.6 0.6
ae
/h

Note 1) When high machining accuracy is needed, or work material becomes chipped, we recommend lowering feed rate.
Note 2) Use a milling machine dedicated for graphite.
Note 3) If rigidity of machine or work materials installation is very low, or chattering and noise are generated, reduce revolution and feed rate

proportionately.

SOLID END MILLS. ROUGHING BARREL TAPER RADIUS (YNNI SQUARE
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DIAMOND COATED END MILLS

DF2XLBF (For Finishing) &%

Ball nose, Medium cut length, 2 flute, Long neck, For graphite

90

CARBIDE . . Zirconia Rigid Composite Resin Machineable
ALY Coplpar Al i (Before Sintering) | (Composite Resin) Ceramics
O ©) ©) ©) ©) O
P4
a8l 182
u e - S - - | Typel
o IBHTA2 12°| -
< Effective len RE Ao Q
gth & LU
8 for inclined angle LF 2
® 2s
hige)
25
i}

-
-
<
a1}

Inclined angle

DCON=4

0
- 0.008

0.3<RE<1 1.5=RE
+0.005 +0.01

® Diamond coated long-neck ball end mills are ideal for finished surfaces of non-ferrous metals.

ROUGHING BARREL TAPER RADIUS

(mm)

Elel o Effective length

Order Number RE | DC |APMX| LU | DN | B2 | LF |DCON|%|g|g| forinclined angle
S| 2T ose] 1o [ 2o | 3°
DF2XLBFRO030N100 | 0.3 | 0.6 | 045 | 10 | 057 | 55° | 50 4 |2|e®|1]10.4]10.9|11.9|13.2
DF2XLBFRO050N120 | 05 | 1 15 12 | 0.86 | 4.6° | 50 4 |2|e@]|1(12.6/13.2|14.4]15.9
DF2XLBFRO050N160 | 05 | 1 15 16 | 0.86 | 3.8° | 50 4 |2|e®|1]16.8[17.5]19.2|21.3
DF2XLBFRO050N200 | 05 | 1 1.5 20 | 0.86 | 3.2° | 50 4 |2|e|1|21 |21.9/24 |266
DF2XLBFRO100N160 | 1 2 3 16 | 1.86 | 2.9° | 50 4 |2|e@|1]16.7]17.4]19 | %
DF2XLBFRO100N200 | 1 2 3 20 | 1.86 | 2.4° | 50 4 |2|®|1(209|21.8(23.9| *
DF2XLBFRO150N160 | 1.5 | 3 4.5 16 | 2.86 | 1.7° | 50 4 |2|e®|1]16.7]17.3/18.9|20.8
DF2XLBFRO150N200 | 1.5 | 3 4.5 20 | 2.86 | 1.4° | 50 4 |2|e@]|1(208|21.7|23.7|26.1

* No interference

0
|
=
=
@]
Z
L
a
3
]
(D]
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

Graphite Zirconia

(Before Sintering)
Work Material L
o
<
2
DC RE LU Revolution Table feed Depth of cut| Depth of cut| Revolution Table feed Depth of cut| Depth of cut o
(mm) (mm) (mm) (min™) (mm/min) (IPR) ap (mm) | ae (mm) (min™) (mm/min) (IPR) ap (mm) | ae (mm) &)

0.6 RO.3 10 35000 1000 39.4 0.05 0.015 26000 600 23.6 0.06 0.03
10 40000 2000 78.7 0.10 0.200 26000 600 23.6 0.10 0.05
1 RO.5 16 35000 1500 59.1 0.09 0.200 26000 600 23.6 0.08 0.04
20 30000 1100 43.3 0.08 0.200 26000 600 23.6 0.08 0.04
16 30000 2000 78.7 0.20 0.500 18000 1400 55.1 0.06 0.80
20 30000 2000 78.7 0.20 0.500 18000 1200 47.2 0.50 0.60
16 28000 3000 118.1 0.30 0.900 15000 1600 63.0 0.90 0.90
20 25000 2500 98.4 0.20 0.900 15000 1400 55,1 0.60 0.80

BALL

8 R1.5

ae

[ ap
/h

Copper, Copper alloy Rigid Composite Resin
(Composite Resin)

Work Material

DC RE LU Revolution Table feed Depth of cut| Depth of cut| Revolution Table feed Depth of cut| Depth of cut
(mm) (mm) | (mm) (min) | (mm/min) | (IPR) ap(mm) | ae(mm) | (min") | mm/min) | (PR) ap (mm) | ae (mm)
0.6 RO.3 10 30000 600 23.6 0.005 0.040 28000 450 17.7 0.050 0.050
10 33000 1400 55.1 0.010 0.100 25000 900 354 0.100 0.100
1 RO.5 16 25000 800 315 0.007 0.080 25000 700 27.6 0.080 0.080
20 20000 500 19.7 0.005 0.050 25000 600 23.6 0.080 0.080

ROUGHING BARREL TAPER RADIUS

2 R1 16 30000 1800 70.9 0.050 0.200 25000 2100 82.7 0.800 0.800
20 20000 1200 47.2 0.040 0.200 25000 1800 70.9 0.500 0.500
3 R15 16 28000 3000 118.1 0.300 0.300 25000 2400 94.5 1.000 1.000

20 25000 2500 98.4 0.200 0.300 25000 2100 82.7 0.800 0.800

ae
[ ap
/h

Note 1) When high machining accuracy is needed, or the work material becomes chipped, we recommend lowering the feed rate and depth of cut.

Note 2) If the rigidity of the machine or the work materials installation is very low, or chattering and noise are generated, reduce the revolution
and feed rate proportionately.

Note 3) When work on dry machining material that contain resin, be careful of tool breakage and mechanical problems (as there is a possibility
of blockage caused by cutting chips).

Note 4) Use a milling machine dedicated for graphite.

SOLID END MILLS
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DIAMOND COATED END MILLS

DF3XB

Ball nose, Medium cut length, 3 flute, Taper neck, For graphite

L0

CARBIDE ; q GFRP Machineable
Aluminum Alloy Copper Alloy Graphite CERP Ceramics
O ©) © O O g
{  BHTA2\ I /A,'
—— St ] | el
/ ‘ APMX =
RE LU BHTA3 20 8
LB2 e
LF
Effective length

for inclined angle °
2S5
i)
25

1]

0.5<RE=<2
+0.01 Inclined angle
DCON=6
0
- 0.008

@ Ball nose taper end mill with Mitsubishi's unique diamond coating for graphite machining.

(mm)

Vool % | @ Eff.ecti_ve length

Order Number RE | DC |BHTA2/APMX| LU | LB2 | B2 | DN | LF DCON|. | &| &| forinclined angle

Flutes| ¢p |

0.5° 1° | 2° | 3°
DF3XBR0050L030 05| 1 |05°| 15 | 3 30 [ 4° |1.42 | 100 | 6 |3 |%|1]30432.132.8134.6
DF3XBR0050L040 05| 1 |05°| 15 |3 40 | 3.2° [1.60 | 100 | 6 |3 || 1| 40.4/41.4/43.6/46.0
DF3XBR0050L050 05| 1 |05°| 15 | 3 50 | 2.6° |1.77 | 100 | 6 |3 |x|[1]50451.754.4 %
DF3XBR0100L040 1 2 |05 3 5 40 | 2.6° (252 | 100 | 6 |3 | |1]40741.7/43.9 *
DF3XBR0100L060 1 2 |05 3 5 60 | 1.8° 286 | 130 | 6 |3 |x|[1]60762.2 % | *%
DF3XBR0100L080 1 2 |05 3 5 80 | 1.4° |321 | 130 | 6 |3 |x[1]807827 % | %
DF3XBR0150L060 15| 3 |05°| 45| 75| 60 | 1.4°|3.82 | 130 | 6 |[3|x|1]60862.2 % | %
DF3XBR0150L080 15| 3 |05°| 45 | 75 | 80 |1.1°|417 | 130 | 6 |[3|*|1]808828 % | %
DF3XBR0200L100 2 4 |05° 6 9 100 | 0.6° |5.49 | 160 | 6 |3 | |1[1008 % | * | *

* No interference

SOLID END M'LLS. ROUGHING BARREL JRVNS:S RADIUS [EYNNEE SQUARE .

|I266  *: Stocked in Japan



RECOMMENDED CUTTING CONDITIONS

Graphite Copper, Copper alloy
Work Material
Table feed Table feed
RE LB2 Revolution Depth of cut | Width of cut | Revolution Depth of cut | Width of cut
(mm) (mm) (min) (mm/min) (IPM) ap (mm) ae (mm) (min) (mm/min) (IPM) ap (mm) ae (mm)
30 20000 1100 43.3 0.05 0.13 16000 700 27.6 0.04 0.13
RO.5 40 15000 750 29.5 0.04 0.11 12000 480 18.9 0.03 0.11
50 12000 500 19.7 0.03 0.10 9600 320 12.6 0.02 0.10
40 20000 1800 70.9 0.13 0.40 16000 1100 43.3 0.10 0.40
R1 60 15000 900 354 0.09 0.27 12000 580 22.8 0.07 0.27
80 12000 600 23.6 0.07 0.20 9600 380 15 0.06 0.20
R15 60 14000 1700 66.9 0.15 0.45 11000 1100 43.3 0.12 0.45
’ 80 12000 1200 47.2 0.12 0.35 9600 770 30.3 0.10 0.35
R2 100 10000 1100 43.3 0.20 0.50 8000 700 27.6 0.16 0.50
ae
Depth of cut ap
h

Note 1) When high machining accuracy is needed, or work material becomes chipped, we recommend lowering feed rate.

Note 2) Use a milling machine dedicated for graphite.

Note 3) If rigidity of machine or work materials installation is very low, or chattering and noise are generated, reduce revolution and feed rate
proportionately.

CARBIDE

ROUGHING BARREL puyAK=RE RADIUS EE=7\NEEN SOUARE .

SOLID END MILLS
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DIAMOND COATED END MILLS

DFPSRB

90

Corner radius, Short cut length, 2-4 flute, High precision, For graphite DC£15  Des2
B2 AuminumAlioy | Copper Alloy Graphite AR Machineable Z o
O © © © O 8}% == ———F 1ypet
- R RE”_|_|APMX —IBHTA2 15° z
LU LF Q
L
< -
8’ Effective length 8 N - Type2
A for inclined angle f  RE APMX !BHTA2 15° z
-EE LU LF §
- 32
_ £ O
< 0.1<RE<1 w -
@ +0.01 ST -
05<DC<12 Inclined angle 2 > Type3
2 4<DCON<6 |8<DCON<10| DCON=12 L °
@ 0 0 0
- 0.008 - 0.009 - 0.011
x  @=0.01mm corner radius tolerance, 0—0.02mm outer diameter tolerance.
lé_J Corner radius end mill with original diamond coating for precise and efficient graphite machining.
s (mm)
d Vool %1 @ Effective length
% Order Number DC | RE |APMX| LU | DN | B2 | LF |DCON Fmes 8 »% for inclined angle
< @ 05°] 1° | 2° | 3°
@ DFPSRBD0050R010N04 05 | 0.1 | 0.75 4 | 046 95°| 60 4 |2|%|1| 41| 43| 46| 50
% DFPSRBDO0050R010N05 05 | 0.1 | 0.75 5 | 046 | 87° | 60 4 |2|(*x|1| 52| 54| 57| 6.2
g DFPSRBDO0O050R010N06 05 | 0.1 | 0.75 6 | 046 | 8.0° | 60 4 |2|*%|1| 62| 64| 69| 75
8 DFPSRBD0050R010N10 05 | 0.1 | 0.75| 10 | 0.46 | 6.1° | 60 4 |2(%|1]|10.3|10.7 | 115|124
o DFPSRBDO0O050R010N15 05 | 01 | 0.75| 15 | 0.46 | 4.7° | 60 4 |2|%|1|155|16.0|17.2 | 18.6
DFPSRBDO0080R010N06 08 | 0.1 |1 6 | 076 | 7.7° | 60 4 |2|(*x|1| 62| 64| 69| 75
DFPSRBDO0O080R010N08 08 | 01 |1 8 | 0.76 | 6.6° | 60 4 |2|%|1| 83| 86| 9.2, 9.9
DFPSRBDO0100R010N08 1 01 | 15 8 | 094 63| 60 4 |2|(*%x|1| 85| 88| 95| 102
) DFPSRBDO0100R010N12 1 01 |15 12 | 094 | 49° | 60 4 |2|*%|1|126|13.1|14.1 | 15.2
§ DFPSRBD0100R020N08 1 02 | 15 8 | 094 63| 60 4 |2|(*x|1| 85| 88| 95| 102
% DFPSRBDO0100R020N12 1 02 | 15 12 | 094 | 49° | 60 4 |2|*%|1|126|13.1|14.1  15.2
w DFPSRBDO0100R020N16 1 02 | 15 16 | 094 | 40° | 70 4 | 2(*|1|16.8|17.4|18.7 | 20.2
% DFPSRBDO0100R020N20 1 02 | 15 20 | 094 | 34° | 70 4 |2|%[1[209]21.7|233 251
8 DFPSRBD0100R020N30 1 02 | 15 30 | 094 | 25° | 70 4 | 2% 1]|31.3|324 348 | =%
DFPSRBD0150R020N10 15| 02 |23 10 | 1441 49° | 70 4 |2|%|1|105|11.0|11.8 12.7
DFPSRBD0150R020N20 15 | 0.2 | 2.3 20 | 1.44|29° | 70 4 |1 2(*|1]209|21.7|233| =%
DFPSRBD0200R010N08 2 01 |3 8 |19 |49°| 70 4 |4 |*x|2| 84| 87| 9.4 101
DFPSRBD0200R020N12 2 02 | 3 12 |19 |[37°| 70 4 |4 (*x|2|125|13.0| 14.0 | 15.1
DFPSRBD0200R020N16 2 02 | 3 16 |19 |29°| 70 4 (4 (|(%x|[2]16.7]17.3|186 | =*
DFPSRBD0200R020N20 2 02 | 3 20 |19 | 25° | 80 4 |4 (*]|2]|20.8|215)|23.2| %
DFPSRBD0200R020N30 2 02 | 3 30 |19 | 1.7°| 80 4 |4 (%[2]312|322| % *
DFPSRBD0200R020N40 2 02 | 3 40 |19 | 1.4° | 80 4 |4 *|2|415|429 | * *
DFPSRBD0200R030N08 2 03 | 3 8 |19 |50°| 70 4 |4 |*x|2| 84| 87| 93101
DFPSRBD0300R020N20 S 0.2 | 45 20 |29 | 14° | 80 4 |4 (|(*]|2]208|215| * *
DFPSRBD0300R020N40 3 0.2 | 45 40 |29 | 0.7° | 80 4 |4|*x|2|415| =* * *
DFPSRBDO0300R030N12 3 03 | 45 12 |29 |21°| 80 4 |4 (*|2|125|13.0|139 | =*
DFPSRBDO0300R050N20 3 05 | 45 20 |29 | 14°| 80 4 |4|%|2[208|215| * *
DFPSRBD0400R020N20 4 0.2 | 6 20 | 3.9 — 80 4 |4 (%3] * * * *
DFPSRBD0400R020N40 4 02 | 6 40 | 3.9 — 80 4 4| %|3| % * * *
DFPSRBD0400R050N20 4 05 | 6 20 | 3.9 — 80 4 |4 (*x|3]| * * * *
DFPSRBD0400R050N40 4 05 | 6 40 | 3.9 — 80 4 4| *%|3| * * * *

* No interference
|1268  *: Stocked in Japan



Effective length

(mm)

Order Number pc | RE |aPmx| LU | DN | B2 | LF |pcon[®| S| &|  forinclined angle

Flutes| &y | — 5 S S 5

5] 1° | 2° | 3

DFPSRBDO600R010N24 6 | 01| 9 | 24 | 58] — | 90| 6 |4|x|3| % | % | * | =
DFPSRBDO600R030N24 6 | 03| 9 | 24 |58 — | 90| 6 |a|x|3| x| x| % | =
DFPSRBDO600R050N24 6 | 05| 9 | 24 | 58| — | 9| 6 |4|x|3] % | x | * | =
DFPSRBDO600R050N30 6 | 05| 9 | 30 |58 — | 90| 6 |a|x|3] x| x| % | =
DFPSRBDO600R100N30 6 | 1 9 | 30 | 585 — | 90| 6 |4|*|3] % | * | * | %
DFPSRBDO80OR050N30 8 |05|12 | 30|78 — | 90| 8 |a|x|3] x| » | % | =
DFPSRBDOSOOR100N30 8 |1 |12 | 30 |78 — | 90| 8 |4|x|3] % | x| % | =
DFPSRBD1000RO50N40 | 10 | 05 | 15 | 40 | 97 | — | 130 | 10 |4|*x|3]| % | * | %= | %
DFPSRBDI00OR100N40 | 10 | 1 | 15 | 40 | 97 | — [ 130 | 10 |4|*|3]| % | * | % | %
DFPSRBDI1200R050N40 | 12 | 05 | 18 | 40 |17 | — | 130 | 12 |4|*|3] % | * | %= | %

* No interference

CARBIDE

SOLID END MILLS. ROUGHING BARREL [RVNZ=EM RADIUS BALL SQUARE
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CARBIDE

SOLID END M'LLS. ROUGHING BARREL TAPER RADIUS [:YNNEM SQUARE

1270

DIAMOND COATED END MILLS

DFPSRB

Corner radius, Short cut length, 2-4 flute, High precision, For graphite

RECOMMENDED CUTTING CONDITIONS

Graphite Copper, Copper alloy
Work Material
Table feed Table feed
DC RE LU Revolution Depth of cut|Width of cut| Revolution Depth of cut|Width of cut
(mm) (mm) (mm) (min™) | (mm/min) (IPM) ap (mm) | ae(mm) (min®) | (mm/min) (IPM) ap (mm) | ae(mm)
0.1 4 30000 1100 43.3 0.05 0.23 24000 700 27.6 0.04 0.23
0.1 5 28000 960 37.8 0.05 0.23 22000 600 23.6 0.04 0.23
0.5 0.1 6 25000 850 33.5 0.05 0.23 20000 540 21.3 0.04 0.23
0.1 10 22000 600 23.6 0.04 0.21 = = = = =
0.1 15 20000 500 19.7 0.03 0.18 — — — — —
08 0.1 6 28000 1300 51.2 0.08 0.45 22000 830 32.7 0.06 0.45
) 0.1 8 22000 900 35.4 0.08 0.45 18000 580 22.8 0.06 0.45
0.1 8 25000 1500 59.1 0.1 0.6 20000 960 37.8 0.08 0.6
0.1 12 22000 1300 51.2 0.1 0.6 18000 830 32.7 0.08 0.6
0.2 8 25000 1500 59.1 0.1 0.45 20000 960 37.8 0.08 0.45
1 0.2 12 22000 1300 51.2 0.1 0.45 18000 830 32.7 0.08 0.45
0.2 16 18000 1000 39.4 0.08 0.4 14000 640 25.2 0.06 0.4
0.2 20 15000 800 315 0.08 0.4 — — — — —
0.2 30 12000 600 23.6 0.07 0.35 = = = = =
15 0.2 10 18000 1400 55.1 0.15 0.8 14000 900 354 0.12 0.8
) 0.2 20 12000 900 35.4 0.12 0.65 9600 580 22.8 0.1 0.65
0.1 8 24000 3300 129.9 0.2 1.2 19000 2100 82.7 0.16 1.2
0.2 12 22000 3000 118.1 0.2 1.2 18000 1900 74.8 0.16 1.2
0.2 16 19000 2500 98.4 0.2 1.2 15000 1600 63.0 0.16 1.2
2 0.2 20 16000 2000 78.7 0.2 1.2 13000 1300 51.2 0.16 1.2
0.2 30 13000 1600 63.0 0.16 1.0 — — - - -
0.2 40 11000 1200 47.2 0.14 0.8 = = = = =
0.3 8 24000 3300 129.9 0.3 1.2 19000 2100 82.7 0.24 1.2
0.2 20 18000 3000 118.1 0.3 2.0 14000 1900 74.8 0.24 2.0
3 0.2 40 12000 1800 70.9 0.25 1.7 9600 1100 43.3 0.2 1.7
0.5 20 18000 3000 118.1 0.3 1.5 14000 1900 74.8 0.24 1.5
0.3 12 20000 4500 177.2 0.3 1.5 16000 2900 114.2 0.24 1.5
0.2 20 18000 4200 165.4 0.4 2.7 14000 2700 106.3 0.3 2.7
4 0.2 40 13000 2800 110.2 0.4 2.7 10000 1800 70.9 0.3 2.7
0.5 20 18000 4200 165.4 0.4 2.3 14000 2700 106.3 0.3 2.3
0.5 40 13000 2800 110.2 0.4 2.3 10000 1800 70.9 0.3 2.3
ae
Depth of cut

%p

Note 1) When high machining accuracy is needed, or work material becomes chipped, we recommend lowering feed rate.

Note 2) Use a milling machine dedicated for graphite.

Note 3) If rigidity of machine or work materials installation is very low, or chattering and noise are generated, reduce revolution and feed rate
proportionately.



CARBIDE

Graphite Copper, Copper alloy
Work Material
L
o
<
Table feed Table feed )
DC RE LU Revolution Depth of cut|Width of cut| Revolution Depth of cut|Width of cut (@4
(mm) (mm) (mm) (min®) | (mm/min) (IPM) ap (mm) | ae (mm) (min™) | (mm/min) (IPM) ap (mm) | ae(mm) n
0.1 24 14000 4600 181.1 0.6 3.8 11000 2900 114.2 0.5 3.8 |
0.3 24 14000 4600 181.1 0.6 3.8 11000 2900 114.2 0.5 3.8 3:'
6 0.5 24 14000 4600 181.1 0.6 3.8 11000 2900 114.2 0.5 3.8 o
0.5 30 14000 4600 181.1 0.6 3.8 11000 2900 114.2 0.5 3.8
1 30 14000 4600 181.1 0.6 3.0 11000 2900 114.2 0.5 3.0
8 0.5 30 10500 4000 157.5 0.8 5.8 8400 2600 102.4 0.6 5.3
1 30 10500 4000 157.5 0.8 4.5 8400 2600 102.4 0.6 4.5
10 0.5 40 8700 3500 137.8 1.0 6.8 7000 2200 86.6 0.8 6.8
1 40 8700 3500 137.8 1.0 6.0 7000 2200 86.6 0.8 6.0
12 0.5 40 7200 3000 118.1 1.2 8.0 5800 1900 74.8 1.0 8.0
ae
Depth of cut %&ap

Note 1) When high machining accuracy is needed, or work material becomes chipped, we recommend lowering feed rate.

Note 2) Use a milling machine dedicated for graphite.

Note 3) If rigidity of machine or work materials installation is very low, or chattering and noise are generated, reduce revolution and feed rate
proportionately.

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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DIAMOND COATED END MILLS FOR HARD BRITTLE MATERIALS

DC25SB

Ball nose, Short cut length, 2 flute, For hard brittle materials

CARBIDE : Alumina Silicon carbide
Cemented carbide el Sl mike Quartz glass
©) O O O

-———— S ]| e

RE I BHTA2 15° z

APMX 8

LF a
g - E— **H% Type2

=

RE APMX 8

[a)]

0.1<RE<3 LF
+0.01
4<DCON<6
0
- 0.008

@ Suitable DC ball end mill for cemented carbide and other hard brittle materials processing.

(mm)
58| %

Order Number RE DC APMX LF DCON 2 E g Type
DC2SBR0010 0.1 0.2 0.12 50 4 2 | x| 1
DC2SBR0020 0.2 0.4 0.24 50 4 2 * 1
DC2SBR0030 0.3 0.6 0.42 50 4 2 * 1
DC2SBR0040 0.4 0.8 0.56 50 4 2 | % [ 1
DC2SBR0050 0.5 1 0.7 50 4 2 * 1
DC2SBR0075 0.75 1.5 1 50 4 2 | x| 1
DC2SBR0100 1 2 1.4 50 4 2 | x| 1
DC2SBR0150 1.5 3 2.1 60 6 2 | x| 1
DC2SBR0200 2 4 2.8 60 6 2 | x| 1
DC2SBR0250 2.5 5 35 60 6 2 | x| 1
DC2SBR0300 3 6 4.2 60 6 2 * 2

SOLID END M'LLS. ROUGHING BARREL TAPER RADIUS [:YNNEM SQUARE

1272  *:Stocked in Japan



RECOMMENDED CUTTING CONDITIONS (mm)

Cemented carbide Alumina
Zirconia
Work Material L
o
S
DC RE Favellien Table feed Depth of cut | Depth of cut| reyolution Table feed Depth of cut | Depth of cut (@4
(mm) (mm) (min") | (mm/min) | (1PM) (mm) (mm) Mmin™) | (mm/min) | (PM) (mm) (mm) N
0.2 0.1 30000 100 3.9 0.01 0.01 30000 100 3.9 0.01 0.01 _
0.4 0.2 30000 150 5.9 0.02 0.08 30000 150 5.9 0.02 0.08 -
0.6 0.3 30000 200 7.9 0.03 0.14 30000 200 7.9 0.03 0.14 é
0.8 0.4 30000 250 9.8 0.04 0.19 30000 250 9.8 0.04 0.19
1 0.5 30000 300 11.8 0.05 0.25 30000 300 11.8 0.05 0.25 0
1.5 0.75 30000 300 11.8 0.075 0.275 30000 300 11.8 0.075 0.275 -]
2 1 30000 300 11.8 0.1 0.3 30000 300 11.8 0.1 0.3 @)
g 1.5 27500 275 10.8 0.125 0.33 27500 275 10.8 0.125 0.33 é
4 2 24000 240 9.4 0.15 0.35 24000 240 9.4 0.15 0.35
5 2.5 22000 220 8.7 0.175 0.37 22000 220 8.7 0.175 0.37 o
6 3 20000 200 7.9 0.2 0.4 20000 200 7.9 0.2 0.4 H_J
<
ae =
Depth of cut %}ap 1
LU
@
©
<
0]
Silicon carbide Quartz glass )
Silicon nitride =
Work Material =
(O]
>
2
DC RE Revolution Table feed Depth of cut | Depth of cut| reyolution Table feed Depth of cut | Depth of cut
(mm) (mm) (min™) (mm/min) (IPMm) (rﬁ&) (n?ran) (min™) (mm/min) (IPM) (na;Pn) (ni%)
0.2 0.1 30000 50 2.0 0.005 0.005 30000 150 5.9 0.015 0.015
0.4 0.2 30000 75 3.0 0.01 0.04 30000 225 8.9 0.03 0.12 "
0.6 0.3 30000 100 3.9 0.015 0.07 30000 300 11.8 0.045 0.21 -
0.8 0.4 30000 125 4.9 0.02 0.095 30000 375 14.8 0.06 0.285 =
1 0.5 30000 150 5.9 0.025 0.125 30000 450 17.7 0.075 0.375 [a)
1.5 0.75 30000 150 5.9 0.038 0.138 30000 450 17.7 0.113 0.413 &
2 1 30000 150 5.9 0.05 0.15 30000 450 17.7 0.15 0.45 %
3 1.5 27500 138 5.4 0.063 0.165 27500 413 16.3 0.188 0.495 @)
4 2 24000 120 4.7 0.075 0.175 24000 360 14.2 0.225 0.525 @
5 2.5 22000 110 4.3 0.088 0.185 22000 330 13.0 0.263 0.555
6 3 20000 100 3.9 0.1 0.2 20000 300 11.8 0.3 0.6
ae
Depth of cut %}ap

Note 1) The cemented carbide in the above mentioned cutting conditions table is based on CIS standard VM-40(90HRA).

Note 2) Air blow or dry processing is recommended with cemented carbide processing.
*Note: Using coolants or oil mists may decrease tool longevity.

Note 3) The use of a water soluble cutting oil is recommended with the processing of hard brittle materials other than the cemented carbide
mentioned in the above table. Be sure to refuel the oil and eliminate any chip discharge that adheres to the tool.

Note 4) Cutting conditions may need adjustments depending on the type of work material.

Note 5) Reduce the rotation speed and feed rate shown in the above table at a similar ratio when no rigidity in the machinery or work mounting
and occurrence of chatter or abnormal sound.

Note 6) Implementation of special countermeasures is recommended since fine chip discharge may enter gaps in the processing machinery.
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CARBIDE

SOLID END M'LLS. ROUGHING BARREL TAPER RADIUS [:YNNEM SQUARE

1274

DIAMOND COATED END MILLS FOR HARD BRITTLE MATERIALS

DC2XLB

Ball nose, Short cut length, 2 flute, For hard brittle materials

D

-
Silicon carbide

) Alumi
Cemented carbide Zi:g:?i: Siliconinitride Quartz glass
© @) @) @)
¥ i & — B2
‘i—' Bl - T - I - "H% Typel
RE| | Apmx I BHTA2 15° z
LU | S
LF
P4
a
8] n - - - Jﬂ* Type2
pd
RE APMX S
@ 0.1<RE<3 LU a
+0.01 LF
4<DCON<6
0
- 0.008
@ Suitable DC long neck ball end mill for cemented carbide and other hard brittle materials processing.
(mm)
R
Order Number RE DC APMX LU DN LF B2 DCON g =] % Type
(T
DC2XLBR0O010NOO0O5 0.1 0.2 0.12 0.5 0.18 50 11.5° 4 2 * 1
DC2XLBR0020N010 0.2 0.4 0.24 1 0.36 50 11° 4 2 * 1
DC2XLBR0O030N015 0.3 0.6 0.36 1.5 0.56 50 10.4° 4 2 * 1
DC2XLBR0040N020 0.4 0.8 0.48 2 0.76 50 9.9° 4 2 * 1
DC2XLBR0O050N025 0.5 1 0.6 2.5 0.96 50 9.2° 4 2 * 1
DC2XLBR0O0O50N050 0.5 1 0.6 5 0.96 50 7.3° 4 2 * 1
DC2XLBR0O075N038 0.75 1.5 0.9 3.8 1.44 50 7.8° 4 2 * 1
DC2XLBR0100N0O60 1 2 1.2 6 1.94 50 5.8° 4 2 * 1
DC2XLBR0O100N100 1 2 1.2 10 1.94 50 4.2° 4 2 * 1
DC2XLBR0150N080 1.5 3 1.8 8 2.9 60 6.3° 6 2 * 1
DC2XLBR0200N100 2 4 2.4 10 3.9 60 4.5° 6 2 * 1
DC2XLBR0250N100 2.5 5 3 10 4.9 60 2.9° 6 2 * 1
DC2XLBR0300N100 3 6 3.6 10 5.85 60 — 6 2 * 2

% : Stocked in Japan



RECOMMENDED CUTTING CONDITIONS (mm)

Cemented carbide Alumina
Zirconia
Work Material L
o
S
DC RE LU Eavelulien Table feed Depth of cut| Depth of cutf reyojution Table feed Depth of cut| Depth of cut (@4
] - ap ae =l - ap ae (09}
(mm) (mm) (mm) (min™) (mm/min) (IPM) (mm) (mm) (min™) (mm/min) (IPM) (mm) (mm)
0.2 0.1 0.5 30000 30 1.2 0.005 0.01 30000 30 1.2 0.005 0.01 _
0.4 0.2 1 30000 100 3.9 0.015 0.08 30000 100 3.9 0.015 0.08 -
0.6 0.3 1.5 30000 200 7.9 0.03 0.14 30000 200 7.9 0.03 0.14 é
0.8 0.4 2 30000 250 9.8 0.04 0.19 30000 250 9.8 0.04 0.19
1 0.5 2.5 30000 300 11.8 0.05 0.25 30000 300 11.8 0.05 0.25 0
1 0.5 ) 30000 300 11.8 0.05 0.25 30000 300 11.8 0.05 0.25 -]
1.5 0.75 3.8 30000 300 11.8 0.075 0.275 30000 300 11.8 0.075 0.275 (a)
2 1 6 30000 300 11.8 0.1 0.3 30000 300 11.8 0.1 0.3 é
2 1 10 30000 300 11.8 0.1 0.3 30000 300 11.8 0.1 0.3
& 1.5 8 27500 275 10.8 0.125 0.33 27500 275 10.8 0.125 0.33 o
4 2 10 24000 240 9.4 0.15 0.35 24000 240 9.4 0.15 0.35 'h'_J
5 2.5 10 22000 220 8.7 0.175 0.37 22000 220 8.7 0.175 0.37 <
6 3 10 20000 200 7.9 0.2 0.4 20000 200 7.9 0.2 0.4 =
-
ae LLl
Depth of cut 8::
ap <
m
O]
=
Silicon carbide Quartz glass 5
Silicon nitride =
Work Material 8

DC RE LU Favellien Table feed Depth of cut| Depth of cutf re\ojution Table feed Depth of cut| Depth of cut
(mm) (mm) (mm) (min™) | (mm/min) (1IPM) (neq‘ﬁq) (g%) (min™) [ (mm/min) (IPM) (maﬁq) (néq‘ﬁ]) ”
0.2 0.1 0.5 30000 15 .6 0.003 0.005 30000 45 1.8 0.008 0.015 =
0.4 0.2 1 30000 50 2.0 0.008 0.04 30000 150 5.9 0.023 0.12 s
0.6 0.3 1.5 30000 100 3.9 0.015 0.07 30000 300 11.8 0.045 0.21 %
0.8 0.4 2 30000 125 4.9 0.02 0.095 30000 375 14.8 0.06 0.285 L
1 0.5 2.5 30000 150 5.9 0.025 0.125 30000 450 17.7 0.075 0.375 %
1 0.5 5, 30000 150 5.9 0.025 0.125 30000 450 17.7 0.075 0.375 8
1.5 0.75 3.8 30000 150 5.9 0.038 0.138 30000 450 17.7 0.113 0.413

2 1 6 30000 150 5.9 0.05 0.15 30000 450 17.7 0.15 0.45

2 1 10 30000 150 5.9 0.05 0.15 30000 450 17.7 0.15 0.45

3 1.5 8 27500 138 54 0.063 0.165 27500 413 16.3 0.188 0.495

4 2 10 24000 120 4.7 0.075 0.175 24000 360 14.2 0.225 0.525

5 2.5 10 22000 110 4.3 0.088 0.185 22000 330 13.0 0.263 0.555

6 3 10 20000 100 3.9 0.1 0.2 20000 300 11.8 0.3 0.6

ae
Depth of cut %}ap

Note 1) The cemented carbide in the above mentioned cutting conditions table is based on CIS standard VM-40(90HRA).

Note 2) Air blow or dry processing is recommended with cemented carbide processing.
*Note: Using coolants or oil mists may decrease tool longevity.

Note 3) The use of a water soluble cutting oil is recommended with the processing of hard brittle materials other than the cemented carbide
mentioned in the above table. Be sure to refuel the oil and eliminate any chip discharge that adheres to the tool.

Note 4) Cutting conditions may need adjustments depending on the type of work material.

Note 5) Reduce the rotation speed and feed rate shown in the above table at a similar ratio when no rigidity in the machinery or work mounting
and occurrence of chatter or abnormal sound.

Note 6) Implementation of special countermeasures is recommended since fine chip discharge may enter gaps in the processing machinery.
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CBN END MILLS

CBN2XLB

Ball nose, Short cut length, 2 flute, Long neck

CBN Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, PreHardened Steel, Harcened Skel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  ©9PPer Alloy (P T
© ©) ©
g \, B2 |
}
;e —— i —
g RE 2P piitaz 15° )
o LF g
n
— Effective length
Z:l for inclined angle
@ 2s
ki)
0.2<RE=<1 25
w
+0.005
4<DCON=<6
0 Inclined angle
- 0.005
@ Solid CBN ball nose. A wide variation of neck lengths available.
(mm)

Effective length
for inclined angle

0.5°| 1° 2° &
1 1 11 | 1.2
1 1 11 | 1.2
16 | 1.7 | 1.8 | 2

16 | 1.7 | 1.8 | 2

09 | 09 10|11
15 |16 | 1.7 | 1.8
1516 | 1.7 | 18
25 | 26 | 27 | 29
25 | 26 | 27 | 29
1 1 11 | 1.2
2 21| 23 | 24
2 21| 23 | 24
33 34|36 | 39
33| 34| 36 | 39
111112 | 12
26 | 27 | 28 | 3

26 | 27 | 28 | 3

41 | 43 | 46 | 49
41 | 43 | 46 | 49
39 | 41 | 43 | 46
39 | 41 | 43 | 46
6.2 | 64 | 68 | 7.3
6.2 | 64 | 68| 7.3

No. of

Order Number RE | DC |APMX| LU | DN | B2 | LF |DCON Flutes

Type

CBN2XLBR0020N010S04 02 |04 031 0.36 |13.4° 51
CBN2XLBR0020N010S06 02 |04 |03 |1 0.36|13.9°| 51
CBN2XLBR0020N016S04 02 | 04 | 03] 16 |0.36|12.4° 51
CBN2XLBR0020N016S06 02 |04 | 03| 16 |0.36|13.3°| 51
* CBN2XLBRO030N009S06 03 |06 | 04| 09 |056|14.1°] 62
CBN2XLBR0O030N015S04 03 |06 | 05| 15 |0.56|12.6°| 51
CBN2XLBR0O030N015S06 03 | 06 | 05| 15 |0.56|134° 51
CBN2XLBR0O030N024S04 03 |06 | 05| 24 |0.56|11.3°| 51
CBN2XLBR0O030N024S06 03 | 06 | 05| 24 |056|125° 51
* CBN2XLBR0040N010S06 04 |08 |05 |1 0.76 |14.1°| 62
CBN2XLBR0040N020S04 04 08| 06 |2 0.76 |11.8°| 51
CBN2XLBR0040N020S06 04 | 08 | 06 | 2 0.76 |12.9°| 51
CBN2XLBR0040N032S04 04 | 08 | 06 | 3.2 |0.76|10.3°] 51
CBN2XLBR0040N032S06 04 |08 | 06 | 32 |0.7611.7°| 51
* CBN2XLBRO050N011S06 05 |1 0.6 | 1.1 | 0.94|14.1°) 62
CBN2XLBR0O050N025S04 05 |1 0.8 | 25 | 0.94 |11° 51
CBN2XLBR0O050N025S06 05 |1 0.8 | 25 10.94|12.3° 51
CBN2XLBR0O050N040S04 05 |1 08 | 4 0.94| 9.3°| 51
CBN2XLBR0O050N040S06 05 |1 08 | 4 0.94 |11° 51
CBN2XLBR0075N038S04 0.75| 15 | 1.1 | 3.8 |1.44| 9.1°| 52
CBN2XLBR0O075N038S06 0.75] 15 | 1.1 | 3.8 | 144 |11° 52
CBN2XLBR0O075N060S04 0.75| 15 | 1.1 | 6 144 7.1°| 52
CBN2XLBR0O075N060S06 075 15 | 11 | 6 1.44 ) 9.3° 52

(92)
—
a
<
04
o
i
<
l_
—l
i
@
14
<
o
O
=
T
O
=)
o
o

0
|
=
=
@]
Z
L
a
3
]
(D]

% % % % %k % % % % @ % @ % % % % % % % % % * * % % * * *| Stock

oOrNODNODODODNMNODRODNOODONAODNODODRONAOO MO
NN NMNRNRONNMNNONRNNMNNMNRNONRNONNMNONRNONNOMNNMNNONNONNMNNRNNNNRNNNDN
PR RPPRPRRPRRPRPRRREPRPRPRRPREPRPRREPREPRRPRREPRPRRERRRSR

* CBN2XLBR0100N017S06 1 2 12 | 1.7 |19 |13.6°| 62 1.7 | 1.7 | 1.8 | 1.9
CBN2XLBR0100N050S04 1 2 15| 5 1.9 7.3° 52 51| 53 |56 |6
CBN2XLBR0100N050S06 1 2 15| 5 1.9 9.8°| 52 51| 53 | 56 |6
CBN2XLBR0100N080S04 1 2 15| 8 1.9 5.3°| 52 82 | 85| 9 9.7
CBN2XLBR0100N080S06 1 2 15 | 8 1.9 7.9°| 52 82 | 85| 9 9.7

* Short edge and neck lengths for high rigidity.
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RECOMMENDED CUTTING CONDITIONS

ik Hardened steel (45—55HRC) Hardened steel (55—62HRC) Hardened steel (62—70HRC)

Material | \s) H13 etc. AISI D2 etc. AISI W1, AISI M2 etc.

RE Revolution| __ Table feed Deptggfcut Wit of ot Revolution | _ Table feed Deptgsfcut Wit of ot Revolution| __ Table feed Deptgsfcut Width of ot
(mm) (min™") | (mm/min)| GPM) | (mm) | mm) | min™) |(mm/min)| (PM) | (mm) | (mm) [ (min™") |mm/min)| (PM) | (mm) | (mm)
RO.2 50000 | 1500 59.1 | 0.006 | 0.01 |50000 1200 47.2 | 0.006 | 0.01 | 50000 | 1200 47.2 | 0.004 | 0.008
RO.3 50000 | 2000 78.7 | 0.01 0.02 | 50000 | 1500 59.1 | 0.01 0.02 | 50000 | 1500 59.1 | 0.008 | 0.015
RO.4 50000 | 3000 | 118.1 | 0.02 0.05 | 50000 | 2000 78.7 | 0.02 0.04 | 50000 | 2000 78.7 | 0.015 | 0.03
RO.5 50000 | 3000 | 118.1 | 0.03 0.06 | 50000 | 2000 78.7 | 0.03 0.05 | 50000 | 2000 78.7 | 0.02 | 0.03
RO.75 | 50000 | 3500 | 137.8 | 0.04 0.08 | 50000 | 2500 98.4 | 0.03 0.06 | 50000 | 2500 98.4 | 0.02 | 0.04
R1 50000 | 4000 | 157.5 | 0.05 0.1 50000 | 3000 | 118.1 | 0.04 0.07 | 50000 | 3000 | 118.1 | 0.03 | 0.05

ae (MAX.)

Depth of ap (MAX.)
cut ) P ’

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.

Note 2) Oil mist coolant is recommended.

Note 3) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions. Please use the above table
as a start reference point.

SQUARE

BALL

ROUGHING BARREL TAPER RADIUS

SOLID END MILLS
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CBN END MILLS

CBN2XLRB

Corner radius, Medium cut length, 2 flute, Long neck

CBN Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, reHardened Steel, Harcened Skel| - Hardened Steel Hardened Steel Austenitic Titaniu_m Alloy, Aluminum Alloy
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy
© ©) ©)
%_,7 ///)YBZ
I !i —) 81 3 I - - % Type 1
% RE APMX  ——IBHTA215° z
< e}
2 L LF 2
o
n
Effective length
1 for inclined angle .25
| higie)l
< 0.05<RE<05 25
m w
+0.005
0 0.5<DC<2
) 0 Inclined angle
3 - 0.010
< @ DCON=4
o 0
- 0.005
x  @CBN long neck radius end mill. A wide variation of neck lengths available.
é
= (mm)
d ool | @ Eff_ecti_ve length
% Order Number DC | RE |APMX| LU | DN | B2 | LF |DCON|g - 2 g for inclined angle
< 0.5°| 1° 2° 3°
o CBN2XLRBDO050R005N02 0.5 [0.05| 0.3 2 046 |11.6° 51 4 2 [x] 1 21| 21| 23| 25
2 CBN2XLRBDO0O50R005N03 0.5 [0.05| 0.3 3 |0.46|10.4°| 51 4 2 (x| 1 31| 32| 35| 3.7
5 CBN2XLRBDO050R010N02 05 |01 0.3 2 046 (11.7°] 51 4 2 [x] 1 21| 21| 23| 25
8 CBN2XLRBDO050R010N03 0.5 0.1 0.3 3 |0.46 |10.5°| 51 4 2 (x| 1 31| 32| 34| 3.7
o CBN2XLRBD0100R005N03 1 0.05| 0.6 3 1094 | 9.7°| 51 4 2 [%] 1 32| 34| 37| 4
CBN2XLRBD0100R005N05 1 0.05| 0.6 5 /094 | 7.9°| 51 4 2 | x| 1 53| 56| 6 6.5
CBN2XLRBD0100R010NO3 1 0.1 0.6 3 1094 | 9.7°| 51 4 2 (%] 1 32| 34| 36| 4
m CBN2XLRBD0100R010NO5 1 0.1 0.6 5 1094 | 8° 51 4 2 | x| 1 53| 56| 6 6.5
- CBN2XLRBD0100R020N03 1 0.2 0.6 3 1094 | 9.8°| 51 4 2 [x] 1 32| 34| 35| 4
s CBN2XLRBD0O100R020N05 1 0.2 0.6 5 1094 | 8° 51 4 2 (x| 1 53| 56| 6 6.5
% CBN2XLRBD0100R0O30NO03 1 0.3 0.6 3 1094 | 9.9°| 51 4 2 (%] 1 32| 34| 34| 4
g CBN2XLRBD0O100R0O30NO05 1 0.3 0.6 5 1094 | 8.1°| 51 4 2 [x] 1 53| 56| 6 6.5
5 CBN2XLRBDO0150R010N05 15 |01 0.9 5 [144| 7.3°| 52 4 2 (%] 1 53| 56| 6 6.5
8 CBN2XLRBD0150R010N08 15 |01 0.9 8 [ 144 | 5.6°| 52 4 2 (x| 1 85| 88| 95102
CBN2XLRBDO0150R020N05 1.5 0.2 0.9 5 [144| 7.3°| 52 4 2 (%] 1 53| 56| 6 6.5
CBN2XLRBD0150R020N08 1.5 | 0.2 0.9 8 [ 144 | 5.6°| 52 4 2 (x| 1 85| 88| 9.5]10.2
CBN2XLRBDO0150R030N05 1.5 103 0.9 5 [144| 7.4°| 52 4 2 (%] 1 53| 56| 6 6.5
CBN2XLRBD0150R030N08 15 /0.3 0.9 8 |1.44| 5.7°| 52 4 2 | x| 1 85| 88| 95]10.2
CBN2XLRBD0200R010N06 2 0.1 1.2 6 |19 5.9°| 52 4 2 [x] 1 63| 66| 7.1| 7.6
CBN2XLRBD0200R010N10 2 0.1 1.2 | 10 1.9 4.2°| 52 4 2 | x| 1 |10.5|10.9|11.7|12.6
CBN2XLRBD0200R020N06 2 0.2 1.2 6 |19 5.9°] 52 4 2 [x] 1 63| 66| 71| 7.6
CBN2XLRBD0200R020N10 2 0.2 1.2 | 10 |[1.9 4.2°| 52 4 2 |*x| 1 |10.5|10.9|11.7|12.6
CBN2XLRBD0200R030N06 2 0.3 1.2 6 |19 6° 52 4 2 (x| 1 63| 66| 7 7.6
CBN2XLRBD0200R030N10 2 0.3 1.2 | 10 |19 4.2°| 52 4 2 |*x| 1 |10.5|10.8|11.6|12.6
CBN2XLRBD0200R050N06 2 0.5 1.2 6 |19 6.1°| 52 4 2 [x] 1 6.3 65| 7 7.5
CBN2XLRBD0200R050N10 2 0.5 1.2 | 10 |19 4.3°| 52 4 2 | x| 1 |10.5|10.8|11.6|125
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RECOMMENDED CUTTING CONDITIONS

Work Hardened steel (45—55HRC) Hardened steel (55—62HRC) Hardened steel (62—70HRC)
i Ll
Material | 5| H13 etc. AISI D2 etc. AISI W1, AISI M2 etc. SE:
)
DC Revolution Table feed Depth of cut| Width of cut|Revolution Table feed Depth of cut| Width of cut|Revolution Table feed Depth of cut | Width of cut o
(mm) (mMin™) |(mm/min)| (1PM) |ap (mm)|ae (mm)| (Min") (mm/min)| (PM) |ap (mm)|ae (mm)| (Min") |((mm/min)| (IPM) |ap (mm) | ae (mm) D
0.5 50000 | 750 | 29.5 | 0.01 0.2 |[50000| 600 23.6 | 0.01 0.1 |[40000| 400 15.7 | 0.005 | 0.06 3
1 38000 | 1100 | 43.3 | 0.02 0.3 |[38000 | 760 299 | 0.01 0.2 |[25000| 400 15.7 | 0.01 0.1 z:'
1.5 25000 | 900 | 354 | 0.03 0.5 [25000 | 700 27.6 | 0.02 0.4 (17000 | 340 13.4 | 0.02 0.2 m
2 20000 | 800 | 31.5 | 0.04 0.7 |[20000 | 600 23.6 | 0.03 0.6 | 12000 | 300 11.8 | 0.02 0.3
ae
Depth of
cut ap

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.

Note 2) Oil mist coolant is recommended.

Note 3) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions. Please use the above
table as a start reference point.

ROUGHING BARREL TAPER RR¥ABIEN]

SOLID END MILLS
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CERAMIC END MILLS

CE4SRB @
Corner radius, short cut length, 4 flute

(W=VAVIlom  Carbon Steel, Aloy Steel, Cast Iron (Tooltee, PreHadened Seel Hardened Sell - Hardened Steel Hardened Steel Austenitic Titanium Alloy, )
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  ©°PPerAlloy | Aluminum Alloy
©

=z
[a)
< RE| |APMX 8
] LU O
(o4 LF a
N
-
-
< DC<12
m 0.02
- 0.02
DC=6 DC=8,10 DC=12
% - 0.008 - 0.009 - 0.011
= - 0.028 - 0.029 - 0.031
2 ‘ DCON=6_| DCON=8,10 | DCON=12
04 @ 0 0 0
- 0.008 - 0.009 - 0.011

% @ Ceramic corner radius end mill with high heat resistance.
% @ Capable of softening Ni based alloys by generating heat during machining
= (mm)
—
w SR %
o Order Number DC RE APMX LU DN LF DCON | s5| £ |Type
EE: ZL| n
o

CE4SRBD0600R050 6 0.5 4.5 12 5.85 50 6 4 [ 1
2 CE4SRBD0800R100 8 1.0 6.0 16 7.85 60 8 4 [ 1
5 CE4SRBD1000R100 10 1.0 7.5 20 9.70 65 10 4 (] 1
8 CE4SRBD1200R150 12 1.5 9.0 24 11.70 70 12 4 (J 1
o

RECOMMENDED CUTTING CONDITIONS

0
s
O - .
s HEShoulder milling M Slotting
@]
& Inconel Inconel
&) Work Work
o) Material Material
(D]
Vc=1970SFM \Vc=1970SFM
fz=.0016IPT fz=.0008IPT
pc | (1150-3300) Depth of cut | Depth of cut pc | (1150-3300) ‘ Depth of cut
(mm) RPM IPM ap (inch) ae (inch) (mm) RPM iy ap (inch)
6 32000 151.2 177 .047 6 32000 100.8 .059
8 24000 113.4 .236 .063 8 24000 75.6 .098
10 19000 89.8 .295 .079 10 19000 59.8 118
12 16000 75.6 .354 .094 12 16000 50.4 157
ae DC
Cutting Cutting
Condition ap Condition ap
’ DC:Dia.

*Leave .012" of material on bottom and side
* Note 1) The outermost layer of the material may be affected by heat.
Ensure a minimum of 0.012” final machining allowance remains.
Note 2) The recommended ramping angle is 1.5 degree. When conducting ramping it is recommended to reduce the feed rate by 50% from
the cutting conditions shown.
Note 3) Gradually increase the width of cut starting from 0.05 x DC (cutter diameter) to maximum width of cut, this will help maintain tool life.
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CERAMIC END MILLS

CEG6SRB %
Corner radius, short cut length, 6 flute

Carbon Steel, Aloy Steel, Cast Iron {Too Stel, Pre Hardened Seel Harcened Sl - Hardened Steel Hardened Steel Austenitic Titanium Alloy, )
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  ©9PPer Alloy (P
©)
P4
[a)
— 8 B Type1 H
RE| |APMX g <Df
= LE 8 o
)
-
-
DC<12 <
0.02 a0}
- 0.02
DC=6 DC=8,10 DC=12
- 0.008 - 0.009 - 0.011 %
- 0.028 - 0.029 - 0.031 =
. DCON=6 | DCON=8,10 | DCON=12 2
@ 0 0 0 04
- 0.008 - 0.009 - 0.011
@ Ceramic corner radius end mill with high heat resistance. %
@ Capable of softening Ni based alloys by generating heat during machining %
mm
—
Bl 3 L
Order Number DC RE APMX LU DN LF DCON | g5/ &£ Type
- !
CE6SRBD0600R050 6 0.5 4.5 12 5.85 50 6 6 (] 1
CE6SRBDO0800R100 8 1.0 6.0 16 7.85 60 8 6 (] 1 2
CE6SRBD1000R100 10 1.0 7.5 20 9.70 65 10 6 (] 1 5
CE6SRBD1200R150 12 1.5 9.0 24 11.70 70 12 6 [ ] 1 8
@

RECOMMENDED CUTTING CONDITIONS 0
- -
l Shoulder milling s
[a)
Z
Inconel L
[a]
Work =
Material 6‘
(%]
Vc=1970SFM| . _
pc | (1150-3300) fz=.00161PT Depth of cut | Depth of cut
inch inch
(mm) - . ap (inch) ae (inch)
6 32000 226.8 A77 .047
8 24000 170.1 .236 .063
10 19000 134.6 .295 .079
12 16000 113.4 .354 .094
ae
Cutting
Condition ap

Note 1) The outermost layer of the material may be affected by heat.
Ensure a minimum of 0.012” final machining allowance remains.

Note 2) The recommended ramping angle is 1.5 degree. When conducting ramping it is recommended to reduce the feed rate by 50% from
the cutting conditions shown.

Note 3) Gradually increase the width of cut starting from 0.05 x DC (cutter diameter) to maximum width of cut, this will help maintain tool life.
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UNCOATED CARBIDE END MILLS

C2MHA

End mill, Medium cut length, 2 flute, For aluminum alloy

(WVAVIlom  Carbon Steel, Aloy Steel, Cast Iron (Tooltee, PreHadened Seel Hardened Seell - Hardened Steel Hardened Steel Austenitic Titanium Alloy,
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy

00

Copper Alloy Aluminum Alloy

©)

} BHTA2 15°

P4
Ll g ] 17 I I8 Type 1
9(: APMX e
S LF
3
=z
8 ] : 1 [§ Type2
j APMX e
LF
<
04
3 &
DC<12 DC>12 D] }&9 - ]8 Type 3
0 0 _APMX_ |
- 0.020 - 0.030 LF

DCON=6 | 8<DCON<10 | 12<DCON<16 | 20<DCON<25
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013

@ High efficiency machining for aluminum alloys.

ROUGHING BARREL TAPER RADIUS

(mm)

No.of | &
Order Number DC APMX LF DCON Ie} Type

Flutes | &
C2MHADO0300 3 9 60 6 2 * 1
C2MHADO0400 4 12 60 6 2 * 1
C2MHADO0500 5 15 60 6 2 * 1
C2MHADO0600 6 18 60 6 2 * 2
C2MHADO0800 8 20 75 8 2 * 2
C2MHAD1000 10 25 75 10 2 * 2
C2MHAD1200 12 25 75 12 2 * 2
C2MHAD1400 14 32 75 12 2 * 3
C2MHAD1600 16 32 100 16 2 * 2
C2MHAD2000 20 38 125 20 2 * 2
C2MHAD2500 25 38 125 25 2 * 2

0
|
=
=
@]
Z
L
a
3
]
(D]
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CERAMIC
RECOMMENDED CUTTING CONDITIONS

B Shoulder milling M Slotting
|

L
<
Work . Work .

Material Aluminum alloy Material Aluminum alloy 8
()
DC Revolution Table feed DC Revolution Table feed i
(mm) (min™) (mm/min) (1PMm) (mm) (min™) (mm/min) (IPM) O
3 40000 2400 94.5 3 40000 1500 59.1 é

4 36000 2600 102.4 4 36000 1800 70.9
5 30000 4000 157.5 5 30000 2800 110.2 %)
6 27000 4000 157.5 6 27000 2800 110.2 2
8 20000 4000 157.5 8 20000 2800 110.2 9(
10 16000 4500 177.2 10 16000 3200 126.0 ad
12 13000 4500 177.2 12 13000 3200 126.0 o
16 10000 4500 177.2 16 10000 3200 126.0 L
20 8000 4300 169.3 20 8000 3000 118.1 %
25 6000 3600 1417 25 6000 2500 98.4 =
<0.2DC l«— DC .
Depth of <1.5DC Depth of <1DC '5.':J
cut - cut (MAX.20mm) %
DC:Dia. DC:Dia. m
. o O
Note 1) Water-soluble cutting fluid is recommended. =
Note 2) Climb cutting is recommended for shoulder milling. 5
Note 3) If the tooling clamping is insufficient, the tool can be pulled out of the holder therefore ensure that it is securely located. >
Note 4) If the rigidity of the machine or the work material installation is very low, or chattering and noise are generated, please reduce the 8

revolution and the feed rate proportionately.

SOLID END MILLS
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UNCOATED CARBIDE END MILLS

CA4LATB

Ball nose taper end mill, Long cut length, 4 flute, For aluminum impellers

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, PreHardened Steel, Harcened Skel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy,
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy

0

Copper Alloy Aluminum Alloy

©)

CARBIDE

R — J BHTA1T ____\BHTA210°
L w ) @ ¥
— s - - Type 1
9(: RE % ype
) APMX z
o LF o
) [a]
i | BHTAL
= > § - - Type 2
< RE<2 RE I
m APMX z
+0.010 LF 8
[a]
n
2 @ DCON=6 | DCON=8
(04 0 0
- 0.008 - 0.009
% @ High-efficiency roughing for aluminum impellers.
<
= (mm)
|
u No. of
[0d Order Number RE BHTA1 APMX LF DCON ) Stock | Type
o Flutes
&
C4LATBRO50T040AP20 0.5 4° 20 70 6 4 (] 1
2 C4LATBR100T040AP20 1 4° 20 70 6 4 (] 1
5 C4LATBR150T040AP20 15 4° 20 75 8 4 (] 1
é C4LATBR200T040AP30 2 4° 30 75 8 4 () 2

Note 1) Please inquire with us regarding non-standard special shapes (ex.: RE sizes starting from a minimum of R0.3, half included taper
angles) or coatings.

0
|
=
=
@]
Z
L
a
3
]
(D]
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RECOMMENDED CUTTING CONDITIONS
M Shoulder Milling

- ______________________________________________|
Aluminum alloy

Work
Material
RE Revolution Table feed Deptahl of cut Deptgl gf cut
(mm) (min™) [ (mm/min)| (IPR) (mﬁq) (mm)
RO.5 20000 | 2000 78.7 15 0.75
R1 20000 | 4000 157.5 15 L5
R1.5 20000 | 5200 204.7 15 2.25
R2 20000 | 5200 204.7 23 3
ae
Depth of ap
cut
7
M Shoulder Milling (For Finishing)
Aluminum alloy
Work
Material
RE Revolution Table feed Deptg of cut Dept{t\l é)f cut
(mm) (min™) | (mm/min)| (IPR) (mﬁw) (mm)
RO.5 20000 800 315 18 0.1
R1 20000 | 2000 78.7 18 0.2
R1.5 20000 | 2400 94.5 18 0.3
R2 20000 | 2400 94.5 27 0.3
ae
Depth of ap

cut

4

Note 1) Water-soluble cutting fluid is recommended.
Note 2) Climb cutting is recommended for side milling.
Note 3) If the rigidity of the machine or the work materials installation is very low, or chattering and noise are generated, reduce the revolution

and feed rate proportionately, or set the depth of cut smaller.

Ml Slotting
|
Aluminum alloy
Work
Material
RE Revolution Table feed Depth of cut
(mm) (min™) | (mm/min) (IPR) (nﬁrpn)
RO.5 20000 600 23.6 10
R1 20000 2800 110.2 10
R1.5 20000 4000 157.5 10
R2 20000 4000 157.5 15
Depth of ap

cut

CARBIDE

ROUGHING BARREL puyAK=RE RADIUS EE=7\NEEN SOUARE .

SOLID END MILLS
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