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Exchangeable Head End Mills

IMX End Mill Series

[Special Steel Screw Joint]

@vailable with Internal Coolana

Double Face Contact Type
(Taper + End Face)

ono-block Carbide Holder]~-------------~§

The iIMX series is a revolutionary end mill system that enables efficiency, high accuracy and
rigidity by combining the advantages of both solid carbide and indexable end mills.
Security and rigidity close to that of a solid type end mill because the contact faces are all
carbide.

Excellent for reduced inventory over a variety of applications due to the exchangeable head.



Highly Versatile Grades

EP7020

e —y

Suitable for difficult-to-cut materials.

/1

EP 8100 Series EP8110,EP8120)

Suitable for milling of hardened steel.

EP6120

Suitable for high feed milling of steel.

ETZOZO (Uncoated)

Suitable for milling of aluminium alloys.

Tool Life Comparison when Machining Flat Surfaces in Inconel 718

EP7020 is a grade that enables 03
extended tool life when machining

difficult-to-cut materials.

// Work Material  : Inconel718 (43HRC)
Conventional B Conventional A Holder 1 IMX12-U12N041L100C
Head 1 IMX12B4HV12012
Revolution 1 n=1700min-!
Cutting Speed  : ve=28m/min
Table Feed 1 vf=350mm/min

Feed per Tooth : fz=0.05mm/t.
Depth of Cut 1 ap=0.6mm, ae=1.2mm

Overhang Length : 65mm
Cutting Mode  : Down(Climb) Cut,

Flank Wear at D.O.C Line Max. (mm)

Wet Cutting (Emulsion)
Machine : Horizontal MC (BT40)

Comparison of Tool Rigidity

The double face contact of the carbide head and carbide
holder gives an increase in rigidity of 30%.
100

62mm (=DCx3)

Rigidity (%)

Load

0
Solid End Mill  §IMX  Conventional

Cutting Length (m)

Strength Comparison when Slot Milling Titanium Alloys

The reliability of the screw fastening is significantly improved

when compared to conventional that employ only steel

fastenings. It is also able to cope with high cutting loads.
Breaka

<age at th
age
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Feed per Tooth fz (mm/t.)

Work Material : Ti-6Al-4V (32HRC)  Feed per Tooth : Above (Expansion)

\
Conventiorw Brea
\

Conventional B
\

Screw Joint

Holder : IMX20-U20N030L090C  Depth of Cut :ap=10mm, ae=20mm
Head : IMX20C4HV200R10021 Overhang Length : 72mm
Revolution  : n=1100min-! Cutting Mode  : Wet Cutting (Emulsion)

Cutting Speed : ve=69m/min Machine : Vertical MC (BT50)



Exchangeable Head End Mills

@EMX New Type

Corner radius head with coolant hole, 6 flute, Irregular helix
— Mx ca Hv c High Efficiency Machining Enables
I - - Process Consolidation

Small Relief

Provides a margin effect whilst .
maintaining edge sharpness. Also %

achieves less burr creation and e
enables vibration damping.

Centre Coolant Hole
Effective when machining
the corner of a pocket
when external coolant isn't
sufficient.

Flute Geometry

Good chip evacuation in
the corners of pockets
by adopting an ideal flute
. geometry.

Irregular Helix Angle
Irregularity between each flute

provides stability due to reduced
vibration.

Cross section of the flute geometry

Tool Integration Achieved

Multi functionality brings efficiency to the entire machining process.

iMX-C6HV-C

Helical Milling Pocket Milling Semi-finish Machining Finish Machining

L ey Ay AT



Comparison of Anti-Vibration when Machining Corners

Excellent vibration damping that prevents the usual problems even when machining corner radii.

Cutting Speed (m/min)

200 No No No No Yes Yes Yes Yes

150 No No No No Yes Yes Yes Yes

100 Yes Yes No No Yes Yes Yes Yes

R30 R25 R20 R15 R30 R25 R20 R15
Conventional IMX-C6HV-C

Yes : Smooth cutting sound and good surface finish.

No : Audible vibrations and poor surface finish. Not the recommended cutting conditions.

vc =200 m/min, R15, Photographed after machining

Conentional

Overhang Length :
Cutting Mode

Machine

iMX-C6HV-

i

48mm (DCx3)

. Internal Coolant

(Emulsion)

: BT50, Vertical MC

C
<Cutting Conditions>
Work Material  : JIS SUS304
Tool : IMX16C6HV160R30016C
DC=16, RE=3
Feed Rate : fz=0.05mmi/t.
Depth of Cut sap=16mm
ae=1mm



EXCHANGEABLE HEAD END MILLS

SYMBOL DESCRIPTIONS

Tool Material

Tolerances

Ultra Micro Grain Carbide

Ultra micro grain carbide is used as the substrate
material.

Outside Diameter Tolerance
Indicates diameter tolerance of end mill.

Angle, Coolant hole, Sharp corner edge and Gash land

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

Helix Angle
Indicates the helix angle of the end mill.

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

End Cutting Edge with Coolant Hole

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

Vg ‘ Peripheral Cutting Edge with
Coolant Hole

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

Gash Land
) Indicates the end mill cutting edge has a gash land.

Correction factor hy overhang length (Shoulder Milling)

Use by multiplying the recommended cutting condition by the correction factor by overhang length.
Refer to each recommended condition for the Long cutting, offset type and lollipop type.

(mm)
Carbon steel, Alloy steel, Mild steel, Copper, Pre-hardened steel, Carbon steel, Alloy steel, Austenitic stainless steel,
Work Copper alloys Alloy tool steel Ferritic and Martensitic stainless steels, Titanium alloy
Materal AlISI 1045, AISI 4140, ASTM A36, AISI 1010 AISI P21, AISI P20, AISI 4340, SKD, SKT AISI 304, AISI 316, AISI 304LN, AISI 316LN,
AISI 410, AISI 430, AISI 431, AISI 420J2, Ti-6Al-4V
L/D Cutting Speed | Revolution | Feed per Tooth | Width of Cut | Cutting Speed | Revolution | Feed per Tooth | Width of Cut | Cutting Speed | Revolution | Feed per Tooth | Width of Cut
(m/min) (min-1) (mm/t.) ae (m/min) (min-1) (mm/t.) ae (m/min) (min-1) (mmit.) ae
2 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
3 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
4 80% 80% 90% 70% 80% 80% 90% 70% 80% 80% 90% 70%
5 60% 60% 80% 40% 60% 60% 80% 40% 60% 60% 80% 40%
6 50% 50% 70% 30% 50% 50% 70% 30% 50% 50% 70% 30%
7 40% 40% 70% 20% 40% 40% 70% 20% 30% 30% 60% 20%
8 40% 40% 60% 10% 40% 40% 60% 10% 30% 30% 50% 10%
9 30% 30% 60% 10% 30% 30% 60% 10% 20% 20% 50% 10%
| ]
Precipitation hardening stainless steel, Heat resistant alloys
Work Cobalt chromium alloy
Material | Ais1 630, Als 631 Inconel718

L/D Cutting Speed Revqlution Feed per Tooth | Width of Cut | Cutting Speed Revqlution Feed per Tooth | Width of Cut
(m/min) (min-1) (mm/t.) ae (m/min) (min-1) (mm/t.) ae
2 100% 100% 100% 100% 100% 100% 100% 100%
3 100% 100% 100% 100% 100% 100% 100% 100%
4 80% 80% 90% 70% 80% 80% 90% 70%
5 60% 60% 80% 40% 60% 60% 80% 40%
6 50% 50% 70% 30% 50% 50% 70% 30%
7 30% 30% 60% 20% 30% 30% 60% 20%
8 30% 30% 50% 10% 30% 30% 50% 10%
9 20% 20% 50% 10% 20% 20% 50% 10%




CLASSIFICATION

HEAD

(mm)
i Work Material
= Dia. APMX (o] ateria
® i DC H Mm|s| N
Q
2 m
: E I E 8 3 2l o
Figure Use « | Head Type | Specifications Shape - - | = 8l a3 ?
° | Max. | X% |8 »| 32| E| a
S & [Min.Max.|p~| = |& |7 @85 <| 3
Z o o |s|2lo|ly|lo|t 5| E
= < (8|19 |x|g | |58 2 E
© E13 &5 5|55 8 3
0|2 |9 |8 hlE2lo|<
For Difficult-to- . ) "
SQUARE | materials | 3 [IMX-S3HV | Iregular helix w Ext | 10 | 25 |20 |08 ]|0©0|O 0|0|0 P.9
For Difficult-to- . ;
SQUARE cut Materials 4 |iMX-S4HV | Irregular helix ”zﬁ Ext 10 | 32 (33 1 0|0 0|0|0 P.13
For Difficultto-| , | Iegular helix, | gy :
SQUARE | For Difficultto- | 4 iy samy Long g m- Ex | 16|20 40 |2 |o|O olo|o| |p3
For Difficult-to- . )
SQUARE | For e | 4 |iMx-SaHV-S | imequarneix | JGRGI® [ it [ 10| 25 25 |1 |00 olo|o| |pu
SQUARE | Forinim| 3 |iMx-S3A Uncoated Ah]'-"iﬂ Ext | 10 | 28 |234 |08 o P20
RADIUS |For Difficultto-| 4 iy CAHV | irregular helix Nies | ext 10289 |1 |00 o|o|o| |p2s
cut Materials 9 .
For Difficultto-| , | Irregular helix
RADIUS cut Materials 4 | iMX-C4HV Longdzlgtmg w Ext 16 | 20 (40 2 10|0 0|0|0O P.24
RADIUS |ForDificuto-| 4 |jmx.CaHV-S | imequiarheix | (RN | It | 10 |25 |5 |1 |e|O olo|o| [p2s
cut Materials .
For Difficult-to- . Irregular helix,
RADIUS |ForDifficultto-| g |y cery  (Imeauar el | Sl | Bt |10 | 12 [12 |1 |©|O olo P33
For Difficult-to- NEW Irregular helix, &-
RADIUS cut Materials 6 iMX-C6HV-C | Multi-flute I 1025125 ! 010 e P31
For Difficult-to- . Irregular helix, -
RADIUS ", Materials | 10|IMX-C10HV |0 bte m Bt | — 1816 |1 1010 ©0 P33
For Difficult-to- . Irregular helix, -
RADIUS |ForDifficutto- 45 jyx.cazny [Imeouiarneix | A | Ba |20 |25 |5 |1 @O oo P33
For High Feed | 4 [inny ol Mutitask ,-;_'
RADIUS Machining 4 [iMX-C4FD-C comer radius Int 10 | 25 [ 16 | 0.071©0| O | © ©|0|0 P.35
For High
RADIUS Efficiency | 4 |iMX-C4FV | Irregular helix m Ext 10 | 25 (26 1 0|0|0 P.37
Machining
For Aluminium . -
RADIUS Alloys | 3 |IMX-C3A Uncoated W s | Ext |10 | 28 (234 |08 0| P39
Taper head, )
RADIUS ForBlade | 8 [iMX-C8T-C | Long cutting E Int — | 8 | 712/ 08 0|0 P.42
edge
Taper head,
RADIUS ForBlade [10[iMX-C10T-C | Long cutting E Int — |10 | 712| 0.7 0|0 P.42
edge
Taper head,
RADIUS | ForBlade |12[iMX-C12T-C | Longcuting | {0 | int [ 15 | 19 | 356 02 olo P42
edge
Taper head, )
RADIUS ForBlade |15]|iMX-C15T-C | Long cutting Ep Int 15 | 19 | 3.56| 0.2 0|0 P.42
edge




EXCHANGEABLE HEAD END MILLS

CLASSIFICATION

HEAD

(mm)
i Work Material
g | Da | apmx
@ i H [M|s| N
E £ Q _ 3| o
Figure Use % [ Head Type |Specifications Shape = = |3 8l z > | ®
° = g Max. | X |2 o 22 el
S & |Min.Max.|p~ | = |& |3 @ |85/ |3
z g L (s|3Qlo|e it g |E
2 < (8|%|x |z |c|8é 2E
o 5|8 |6 |S|S |58 5|3
SR |w| B |h|E2lol<
For Difficult-to- . .
ROUGHING |For Difficutto- 1 4 \ipx_Rar sawere | IS | B |10 |25 |3 |1 |o]O o/o|o| |p4s
ROUGHING | Foriamium | 4 |imx-RC4F-C|  Radus S | 00|z |1 | olo P45
For Hardened . -
BALL Hardened | 5 |imx-B2s rsn | (D | e |16 |20 [20 |1 o P47
For Hardened . -
BALL Steel 4 |iMX-B4S Finish Cm Ext | 16 | 20 |20 |1 o P.48
For High Irregular pitch
BALL Efficiency | 3 |iMX-B3FV e ‘ Ext | 10 | 20 |16 | 0.8 o|o P49
Machining
BALL [ForDifficultio-] 4 limx.gapy | meouarpich | EORNESE | Ext |10 |25 (26 (1 [©]O olo|o| |psi
For Difficult-to- e _i | Irregular pitch @
BALL cut Materials 4 [iMX-B4HV-E fute Int 10 [25(26 |1 |©|O 0|0|0 P52
For Difficult-to- o~ Irregular pitch w
BALL cut Materials | 6 |IMX-B6HV fute Ext | 10 |25 (26 |1 [©O]|O o|o P.55
LoLLIPOPp |For Difficultto-1 4 1 jyx pawH-s| S-axs mt |12 20 [15 |08 |o|O olo|o| |ps7
cut Materials machining ’ '
CHAMFER | ForChanfer | 3 1iMx-CHIL  [oeanssore| B | Bt [ 10| 20 [ 92/ 05 |0 0/0| |00 P59
CHAMFER | ForChamfer | g limx.cHev |  Shace. - Ext | 12| 20| 85|04 |0|l0|0| |O|O P61
Materials Multi-flute ’ ’ ’




HOLDERS

The undercut type is available in medium, semi-long and long lengths.

Figure Length Taperangle oneside | Tool material| Page
Medium Carbide P.63
Undercut e Semi-long —
Long Steel P.64
Straight
Straight Oversize D Medium - Steel P.64
Taper neck % Long 1° Carbide P.63




EXCHANGEABLE HEAD END MILLS

CARBIDE i M x-s 3 H V

Square head, 3 flute, Irregular helix

Q0>

Carbon Steel, Alloy Steel, Cast Iron | Tod Seel PreHardened Steel Herdened Sieelf - Hardened Steel Hardened Steel Austenitic Titanium Alloy, CamaerAls At Als
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Heat Resistant Alloy pp Y Y
©) O ©) © O

L
(14
<
=)
e
n

[+ ]lpcon

(7)) APMX 7
2 ﬂj\¥ APMX\<
—_— LH — 1 Curved
g ' Edge
(O]
=
T
(O]
=] DC<12 | DC>12
o
P 0 0

- 0.020 - 0.030
. @3-flute end mills that cover shoulder milling, slotting and plunging.
:tl @Irregular helix controls vibration and achieves stable machining. (mm)
oM

5 @ Grade
Q
Order Number DC APMX LH DCON o3| § |Type
Zo| §

ﬁ w
o IMX10S3HV10008 10 8 16 9.7 3| @ 1
|<E IMX12S3HV12009 12 9.6 19 1.7 3 (] 1

IMX16S3HV16012 16 12.8 24 15.5 3 [ ] 1
ﬁ IMX20S3HV20016 20 16 30 19.5 3 (] 1
'E IMX25S3HV25020 25 20 37.5 24.5 3 (] 1
; Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)
o

@ : Inventory maintained in Japan.



RECOMMENDED CUTTING CONDITIONS

M Shoulder milling (L/D=3)

Other than the L/D = 3, use following recommended cutting conditions by multiplying the page 5 correction factor by overhang length.

(mm)
Carbon steel, Alloy steel, Mild steel, Copper, Pre-hardened steel, Carbon steel, Alloy steel, Austenitic stainless steel,
Work Copper alloys Alloy tool steel Ferritic and Martensitic stainless steels, Titanium alloy
Material AISI 1045, AISI 4140, ASTM A36, AISI 1010 AISI P21, AISI P20, AISI 4340, SKD, SKT AISI 304, AISI 316, AISI 304LN, AISI 316LN,
AISI 410, AISI 430, AISI 431, AISI 420J2, Ti-6Al-4V
Dia. %Um”g Revolution| F€29 PT | Feed rate|Depth of cut| Width of Cut | SUtING | Revolution | FE4 PET | Feed rate Depth of cut| Width of Cut | SULNG | Revolution | F€€4 PeT | Feed rate Depth of cut| Width of Cut
DC peed (min-1) Toolf (mm/min)|  ap ae =t (min-1) Toolh (mm/min)|  ap ae =t (min-1) Toolh (mm/min)|  ap ae
(m/min) (mm/t.) (m/min) (mmit.) (m/min) (mm/t.)
10 150 | 4800 | 0.09 | 1300 | 8 2 120 | 3800 |0.06 | 680 8 2 100 | 3200 |0.075| 720 8 2
12 150 | 4000 | 0.09 | 1100 | 9.6 | 2.4 [ 120 | 3200 |0.065| 620 96 | 24 | 100 | 2700|0.08 | 650 96 | 24
16 150 | 3000 | 0.1 900 | 12.8 | 3.2 | 120 | 2400 |0.075| 540 | 12.8 | 3.2 | 100 |2000|0.09 | 540 | 12.8 | 3.2
20 150 | 2400 | 0.1 720 | 16 4 120 | 1900 [0.075| 430 | 16 4 100 | 1600 (0.09 | 430 | 16 4
25 150 | 1900 | 0.12 | 680 | 20 5 120 | 1500 [0.075| 340 | 20 5 100 | 1300 (0.09 | 350 | 20 5
ae
Depth of
cut a
Precipitation hardening stainless steel, Heat resistant alloys
Work Cobalt chromium alloy
Material | 151 630, Als1 631 Inconel718
Dia. | CUtting | Reyolytion| Feed Per | Feed rate Depth of cut| Width of Cut| SUttiNG | Revolution| F€8d Per | Feeq rate|Depth of cu Width of Cut
DC e (min-1) Tooth (mm/min)|  ap ae ek (min-1) Tooth (mm/min)|  ap ae
(m/min) (mmit.) (m/min) (mmit.)
10 75 |2400 (0.06 | 430 8 2 40 |1300(0.04 | 160 8 1
12 75 | 2000 |0.065| 390 96 | 24 40 | 1100 (0.045| 150 96 | 1.2
16 75 | 1500 |0.075| 340 | 12.8 | 3.2 40 800|0.05 | 120 | 12.8 | 1.6
20 75 | 1200 |0.075| 270 | 16 4 40 640 |0.05 96 | 16 2
25 75 950 |0.075| 210 | 20 5 40 510|0.05 77 | 20 2.5
ae
Depth of
cut ap

Note 1) 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 workpiece material installation is poor, vibration or abnormal sounds can occur. In that case, please adjust

the revolution, feed rate and depth of cut.

Note 2) The revolution and feed rate can be increased at smaller depth of cut.
Note 3) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.

CARBIDE

SQUARE

ROUGHING RADIUS

TAPER BALL

CHAMFER

10



CARBIDE

CHAMFER TAPER  BALL ROUGHING RADIUS @ -
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EXCHANGEABLE HEAD END MILLS

iIMX-S3HV

Square head, 3 flute, Irregular helix

M Slot milling

(mm)

Carbon steel, Alloy steel, Mild steel, Copper,
Copper alloys

Pre-hardened steel, Carbon steel, Alloy steel,
Alloy tool steel

Austenitic stainless steel,
Ferritic and Martensitic stainless steels, Titanium alloy

Work
Material AISI 1045, AISI 4140, ASTM A36, AISI 1010 AISI P21, AISI P20, AISI 4340, SKD, SKT AISI 304, AISI 316, AISI 304LN, AISI 316LN,
AISI 410, AISI 430, AISI 431, AISI 420J2, Ti-6Al-4V
Dia. | Cutting Speed | Revolution | Feed per Tooth |Feed rate|Depth of cut | Cutting Speed | Revolution | Feed per Tooth | Feed rate| Depth of cut | Cutting Speed | Revolution | Feed per Tooth |Feed rate| Depth of cut
DC (m/min) | (min') | (mm/t.) |(mm/min) ap (m/min) | (min') | (mm/t.) |(mm/min) ap (m/min) | (min-') | (mm/t.) |(mm/min) ap
10 100 3200 | 0.04 380 5 80 2500 | 0.03 230 5 75 2400 | 0.03 200 5
12 100 2700 | 0.05 410 6 80 2100 | 0.04 250 6 75 2000 | 0.04 240 6
16 100 2000 0.07 420 8 80 1600 | 0.05 240 8 75 1500 | 0.06 270 8
20 100 1600 | 0.07 340 10 80 1300 | 0.05 200 10 75 1200 | 0.06 220 10
25 100 1300 | 0.08 310 12 80 1000 | 0.05 150 12 75 950 | 0.06 170 12
DC
Depth of
cut ap
I DC:Dia.
Precipitation hardening stainless steel, Heat resistant alloys
Work Cobalt chromium alloy
Material | A1 630, AlsI 631 Inconel718
Dia. | Cutting Speed | Revolution | Feed per Tooth |Feed rate|Depth of cut | Cutting Speed | Revolution | Feed per Tooth | Feed rate| Depth of cut
DC (m/min) | (min') | (mm/t.) |(mm/min) ap (m/min) | (min-') | (mm/t.) |(mm/min) ap
10 60 1900 | 0.025 140 5 30 950 0.02 57 2
12 60 1600 | 0.035 170 6 30 800 0.03 72 2.4
16 60 1200 | 0.05 180 8 30 600 0.05 90 3.2
20 60 950 | 0.05 140 10 30 480 0.05 72 4
25 60 760 | 0.05 110 12 30 380 0.05 57 5
DC
Depth of
4 DC:Dia.

Note 1) 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 workpiece material installation is poor, vibration or abnormal sounds can occur. In that case, please adjust
the revolution, feed rate and depth of cut.

Note 2) The revolution and feed rate can be increased at smaller depth of cut.

Note 3) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.



M Plunging

(mm)

Work
Material

Carbon steel, Alloy steel, Mild steel, Copper,
Copper alloys

AISI 1045, AISI 4140, ASTM A36, AISI 1010

Pre-hardened steel, Carbon steel, Alloy steel,
Alloy tool steel

AISI P21, AISI P20, AISI 4340, SKD, SKT

Austenitic stainless steel,
Ferritic and Martensitic stainless steels, Titanium alloy

AISI 304, AISI 316, AISI 304LN, AISI 316LN,
AISI 410, AISI 430, AISI 431, AISI 420J2, Ti-6Al-4V

Dia.  [Cutting Speed | Revolution [Feed per Rev|Feed rate|Drilled Depth| Step  [Cutting Speed| Revolution [Feed per Rev| Feed rate |Driled Depth| Step  |Cutting Speed| Revolution [Feed per Rev| Feed rate |Driled Depth| Step
DC |(m/min)| (min-') | (mm/rev)|(mm/min)| ap ap2 [(m/min)| (min-) | (mm/rev) |(mm/min)| ap ap2 [(m/min)| (min-1) | (mm/rev) |(mm/min)| ap ap2
10 100 | 3200 | 0.14 | 450 5 2.5 70 |2200| 0.09 | 200 | 5 2 60 | 1900 | 0.03 | 57 5 0.6
12 100 | 2700 | 0.14 | 380 6 2.5 70 |1900| 0.09 | 170 | 6 2 60 | 1600 | 0.03 | 48 6 0.6
16 100 | 2000 | 0.14 | 280 8 2.5 70 | 1400 0.09 | 130 8 2 60 |1200| 0.03 | 36 8 0.6
20 100 | 1600 | 0.14 | 220 | 10 2.5 70 | 1100 | 0.09 99 | 10 2 60 950 0.03 | 29 | 10 0.6
25 100 | 1300 | 0.14 | 180 | 125 | 2.5 70 890 | 0.09 80 | 12.5 2 60 760| 0.03 | 23 | 125 | 0.6
Depth of gi
cut . ' lap

Work
Material

Precipitation hardening stainless steel,
Cobalt chromium alloy

AISI 630, AISI 631

Dia.  [Cutting Speed | Revolution Feed per Rev|Feed rate|Drilled Depth| Step
DC |(m/min)| (min-") | (mm/rev)|(mm/min)| ap ap2
10 40 |1300| 0.03 | 39 5 0.6
12 40 | 1100| 0.03 | 33 6 0.6
16 40 800 | 0.03 | 24 8 0.6
20 40 640 | 0.03 | 19 | 10 0.6
25 40 5101 0.03 | 15 | 125 | 0.6
Depth of q
cut h ,|ae
T

Note 1) 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 workpiece material installation is poor, vibration or abnormal sounds can occur.

Note 2) The revolution and feed rate can be increased at smaller depth of cut.
Note 3) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.

Note 4) For the feed rate information, the feed per revolution rate is listed.

CARBIDE

SQUARE

ROUGHING RADIUS

TAPER BALL

CHAMFER
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CARBIDE

EXCHANGEABLE HEAD END MILLS

iIMX-S4HV

Square head, 4 flute, Irregular helix

Carbon Steel, Alloy Steel, Cast Iron | Tod Seel PreHardened Steel Herdened Sieelf - Hardened Steel Hardened Steel Austenitic Titanium Alloy, c All Aluminium Al
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel [Heat Resistant Alloy|  ~2PPS" %Y uminium Afoy
©) O ©) © O
4
o
(8]
[=]
] —
Ql ——B Type1
) ~|_apmx ‘
2 LH M} Curved
o ' Edge
=
< 3
(8]
[=]
2 8 < - ,B Type2
g L |
=1 DC=<12 | DC>12 LAPMX | N s
8 0 0 LH 4’1 (E:Em/ed
- - ge
0.020 0.030 Offset Type
. @ Irregular helix controls vibration and achieves stable machining.
=
< (mm)
m
5 @ Grade
(]
Order Number DC APMX LH DCON s5| § |Type
(04 TR E
o IMX10S4HV10010 10 10 16 9.7 4| e | 1
|<E IMX10S4HV12012 12 12.5 19 9.7 4 ) 2
IMX12S4HV12012 12 12 19 11.7 4 ) 1
ﬁ IMX12S4HV14014 14 14.5 22.5 11.7 4 ) 2
'E IMX16S4HV16016 16 16 24 15.5 4 ) 1
; IMX16S4HV18018 18 18.5 27 15.5 4 ) 2
o IMX20S4HV20020 20 20 30 19.5 4 ) 1
IMX20S4HV22023 22 23 89 19.5 4 ) 2
IMX25S4HV25025 25 25 37.5 24.5 4 ) 1
IMX25S4HV28029 28 29 41.5 24.5 4 ) 2
IMX25S4HV30031 30 31 435 24.5 4 ) 2
IMX25S4HV32033 32 33 45.5 24.5 4 ) 2
4
o
o
o [=]
ol | | Type3
[=]
APME N Apmxk
LH ~ ! Curved
Edge
Hl Long cutting edge type (mm)
« ¢ |Grade
o o =
Order Number DC APMX LH DCON o5| & |Type
Zo| §
w
IMX16S4HV16032 16 32 40 15.5 4 ) 3
IMX20S4HV20040 20 40 50 19.5 4 ) 3

Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)

@ : Inventory maintained in Japan.
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iIMX-S4HV-S

Square head with coolant hole, 4 flute, Irregular helix

000 &

Carbon Steel, Aloy Steel, Cast Iron | Too Stee PretHardened Sieel Haned Seell - Hardened Steel Hardened Steel Austenitic Titanium Alloy, c All Aluminium Al
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  ~2PPS"~1%Y uminium Afoy
©) O ©) © O
w
(14
<
=2
g
E» Typel IR
‘ n
{2
! Curved —
' Edge [a]
<
(14
(O)
=
T
(O]
DC=<12 DC>12 8
0 0 P
- 0.020 - 0.030
@ Coolant holes for each cutting edge enables a stable coolant supply. »
@ Irregular helix controls vibration and achieves stable machining. (mm) :tl
m
5 @ Grade
(]
Order Number DC APMX LH DCON o3| § |Type
ZiL| &
sl &
IMX10S4HV10010S 10 10 16 9.7 4 ) 1 o
IMX12S4HV12012S 12 12 19 11.7 4 ) 1 ﬁ
IMX16S4HV16016S 16 16 24 15.5 4 ° 1
IMX20S4HV20020S 20 20 30 19.5 4 ® 1 ﬁ
IMX25S4HV25025S 25 25 375 24.5 4 ) 1 E
Note 1) The fastening size of the holder and head should be the same. (Refer to page 67) ;
(&)

14
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EXCHANGEABLE HEAD END MILLS

IMX-S4HV/iIMX-S4HV-S

Square head, 4 flute, Irregular helix (With/Without coolant hole)

RECOMMENDED CUTTING CONDITIONS

M Shoulder milling (L/D=3)

Other than the L/D = 3, use following recommended cutting conditions by multiplying the page 5 correction factor by overhang length.

(mm)
Carbon steel, Alloy steel, Mild steel, Copper, Pre-hardened steel, Carbon steel, Alloy steel, Austenitic stainless steel,
Work Copper alloys Alloy tool steel Ferritic and Martensitic stainless steels, Titanium alloy
Material AISI 1045, AISI 4140, ASTM A36, AISI 1010 AISI P21, AISI P20, AISI 4340, SKD, SKT AISI 304, AISI 316, AISI 304LN, AISI 316LN,
AISI 410, AISI 430, AISI 431, AISI 420J2, Ti-6Al-4V
Dia. %Um”g Revolution| F€29 PT | Feed rate|Depth of cut| Width of Cut | SUtING | Revolution | FE4 PET | Feed rate Depth of cut| Width of Cut | SULNG | Revolution | F€€4 PeT | Feed rate Depth of cut| Width of Cut
DC pekd (min-1) oz (mm/min)|  ap ae Elel (min-1) ety (mm/min)|  ap ae clrel (min-1) 1oy (mm/min)|  ap ae
(m/min) (mm/t.) (m/min) (mmit.) (m/min) (mm/t.)
10 150 | 4800 |0.09 | 1700 | 10 2 120 | 3800 |0.06 | 910 | 10 2 100 | 3200 |0.075| 960 | 10 2
12 150 | 4000 |0.09 | 1400 | 12 2.4 | 120 | 3200 |0.065| 830 | 12 2.4 | 100 | 2700 |0.08 | 860 | 12 2.4
16 150 | 3000 | 0.1 1200 | 16 3.2 | 120 | 2400 |0.075| 720 | 16 3.2 | 100 | 2000 |0.09 | 720 | 16 3.2
20 150 | 2400 (0.1 960 | 20 4 120 | 1900 | 0.075| 570 | 20 4 100 | 1600 | 0.09 | 580 | 20 4
25 150 | 1900 | 0.12 910| 25 5 120 | 1500 | 0.075| 450 | 25 5 100 | 1300 | 0.09 | 470 | 25 5
ae
Depth of
cut a
Precipitation hardening stainless steel, Heat resistant alloys
Work Cobalt chromium alloy
Material | 151 630, Als1 631 Inconel718
Dia. | CUtting | Reyolytion| Feed Per | Feed rate Depth of cut| Width of Cut| SUttiNG | Revolution| F€8d Per | Feeq rate|Depth of cu Width of Cut
DC e (min-1) Tooth (mm/min)|  ap ae ek (min-1) Tooth (mm/min)|  ap ae
(m/min) (mmit.) (m/min) (mmit.)
10 75 | 2400 |0.06 | 580 10 2 40 |1300|0.04 | 210 | 10 1
12 75 | 2000 0.065| 520 | 12 24 40 | 1100 |0.045| 200 | 12 1.2
16 75 | 1500 |0.075| 450 | 16 3.2 40 800|0.05 | 160 | 16 1.6
20 75 | 1200 0.075| 360 | 20 | 4 40 640|0.05 | 130 | 20 2
25 75 950 |0.075| 290 | 25 5 40 510/0.05 | 100 | 25 2.5
ae
Depth of
cut ap

Note 1) 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 workpiece material installation is poor, vibration or abnormal sounds can occur. In that case, please adjust

the revolution, feed rate and depth of cut.

Note 2) The revolution and feed rate can be increased at smaller depth of cut.
Note 3) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.



H Slot milling (mm)
Carbon steel, Alloy steel, Mild steel, Copper, Pre-hardened steel, Carbon steel, Alloy steel, Austenitic stainless steel,
Work Copper alloys Alloy tool steel Ferritic and Martensitic stainless steels, Titanium alloy
Material AISI 1045, AISI 4140, ASTM A36, AISI 1010 AISI P21, AISI P20, AISI 4340, SKD, SKT AISI 304, AISI 316, AISI 304LN, AISI 316LN,
AISI 410, AISI 430, AISI 431, AISI 420J2, Ti-6Al-4V
Dia. | Cutting Speed | Revolution | Feed per Tooth |Feed rate|Depth of cut | Cutting Speed | Revolution | Feed per Tooth | Feed rate| Depth of cut | Cutting Speed | Revolution | Feed per Tooth |Feed rate| Depth of cut
DC (m/min) | (min') | (mm/t.) |(mm/min) ap (m/min) | (min') | (mm/t.) |(mm/min) ap (m/min) | (min-') | (mm/t.) |(mm/min) ap
10 100 | 3200 | 0.04 510 5 80 2500 | 0.03 300 5 75 2400 | 0.03 290 5
12 100 | 2700 | 0.05 540 6 80 2100 | 0.04 340 6 75 2000 | 0.04 320 6
16 100 2000 0.07 560 8 80 1600 0.05 320 8 75 1500 0.06 360 8
20 100 1600 | 0.07 450 10 80 1300 | 0.05 260 10 75 1200 | 0.06 290 10
25 100 1300 | 0.08 420 12 80 1000 | 0.05 200 12 75 950 | 0.06 230 12
DC
Depth of a
cut P
4 DC:Dia.
Precipitation hardening stainless steel, Heat resistant alloys
Work Cobalt chromium alloy
Material | A\s1 630, Als 631 Inconel718
Dia. | Cutting Speed | Revolution | Feed per Tooth |Feed rate|Depth of cut | Cutting Speed | Revolution | Feed per Tooth | Feed rate| Depth of cut
DC (m/min) | (min') | (mm/t.) |(mm/min) ap (m/min) | (min-') | (mm/t.) |(mm/min) ap
10 60 1900 | 0.025 | 190 5 30 950 0.02 76 2
12 60 1600 | 0.035 | 220 6 30 800 0.03 96 2.4
16 60 1200 | 0.05 240 8 30 600 0.05 120 3.2
20 60 950 | 0.05 190 10 30 480 0.05 96 4
25 60 760 | 0.05 150 12 30 380 0.05 76 5
DC
Depth of
4 DC:Dia.

Note 1) 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 workpiece material installation is poor, vibration or abnormal sounds can occur. In that case, please adjust

the revolution, feed rate and depth of cut.

Note 2) The revolution and feed rate can be increased at smaller depth of cut.
Note 3) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.

CARBIDE

SQUARE

ROUGHING RADIUS

TAPER BALL

CHAMFER
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EXCHANGEABLE HEAD END MILLS

iIMX-S4HV

Square head, 4 flute, Irregular helix, Long cutting edge type

RECOMMENDED CUTTING CONDITIONS
l Shoulder milling

(mm)

Carbon steel, Alloy steel, Mild steel, Copper,
Copper alloys

Pre-hardened steel, Carbon steel, Alloy steel,
Alloy tool steel

Austenitic stainless steel,
Ferritic and Martensitic stainless steels, Titanium alloy

Work Material
AISI 1045, AISI 4140, ASTM A36, AISI 1010 AISI P21, AISI P20, AISI 4340, SKD, SKT AISI 304, AISI 316, AISI 304LN, AISI 316LN,
AISI 410, AISI 430, AISI 431, AISI 420J2, Ti-6Al-4V
L/D I%lg %‘;té'gg Revqluf:on F?rﬁgtﬁer Feed rate| Depthof cut WidhofCut %‘;g'gg Revgluion F?I%(c’)t%er Feed rate| Dept of ut Widh ofCut (S:‘;)té'gg Rev9lufi1on F%%%trr}]er Feed rate| Depthof cut Widhof Cut
(m/min) (min-") (mmit.) (mm/min)| ap ae (m/min) (min-1) (mmit.) (mm/min)| ap ae (m/min) (min-1) (mmit.) (mm/min)| ap ae
a 16 | 100 | 2000 | 0.09 | 720 | 32 0.8 | 80 |[1600|0.07 | 450 | 32 0.8 | 60 [1200|0.08| 380 | 32 | 0.8
20 | 100 (1600 | 0.09 | 580 | 40 1 80 | 1300 | 0.07 | 360 | 40 1 60 950 | 0.08 | 300 | 40 1
6 16 60 | 1200 | 0.07 | 340 32 0.8 50 990 | 0.05 | 200 32 0.8 40 800 | 0.06 | 190 32 0.8
20 60 | 950| 0.07 | 270 | 40 1 50 800 | 0.05 | 160 | 40 1 40 640 | 0.06 | 150 | 40 1
ae
Depth of cut ap
Precipitation hardening stainless steel, Heat resistant alloys
Cobalt chromium alloy
Work Material
AISI 630, AISI 631 Inconel718
L/D I:[))ia. (S:l")g'gg Revqluf:on F?rﬁgtﬁer Feed rate| Depthof cut WidhofCut %‘;g'gg Revgluion F?I%(c’)t%er Feed rate| Depth of ut Widh of Cut
C (m/min) (min-1) (mmit.) (mm/min)|  ap ae (m/min) (min-1) (mmit.) (mm/min)| ap ae
a 16 50 | 990 | 0.07 | 280 | 32 0.8 ] 30 | 600 |0.05|120 | 32 | 0.4
20 50 | 800 | 0.07 | 220 | 40 1 30 | 480 [0.05| 96 | 40 | 0.5
6 16 30 | 600 | 0.05 | 120 32 0.8 20 | 400 | 0.04 64 32 0.4
20 30 | 480 | 0.05| 96 | 40 1 20 | 320 | 0.04 | 51 | 40 | 0.5
ae
Depth of cut ap

Note 1) 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 workpiece material installation is poor, vibration or abnormal sounds can occur. In that case, please adjust
the revolution, feed rate and depth of cut.

Note 2) The revolution and feed rate can be increased at smaller depth of cut.

Note 3) The length of the long cutting type is 2 times that of the standard head. L/D demonstrates +1 when installed to a holder of the same size.

Note 4) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.



iIMX-S4HV

Square head, 4 flute, Irregular helix, Offset type

RECOMMENDED CUTTING CONDITIONS
l Shoulder milling

(mm)

Work Material

Carbon steel, Alloy steel, Mild steel, Copper,

Copper alloys

AISI 1045, AISI 4140, ASTM A36, AISI 1010

Pre-hardened steel, Carbon steel, Alloy steel,
Alloy tool steel

AISI P21, AISI P20, AISI 4340, SKD, SKT

Austenitic stainless steel,
Ferritic and Martensitic stainless steels, Titanium alloy

AISI 304, AISI 316, AISI 304LN, AISI 316LN,
AISI 410, AISI 430, AISI 431, AISI 420J2, Ti-6Al-4V

L/D El:))lg (S:‘;g'é‘g Fm?:tzo)n F?rigtﬁer (F:.;d/ n:e::]e) Dep: of cut |Width of Cut (S:gté'gg Revo'lufi1on F‘?r%‘ét%er Feed rate| Depth of ut Widh ofCut %‘sté'gg Revt?luﬂon F?l%‘étﬁer Feed rate| Depthof cut Widhof Cut
(m/min) (mmit.) P a€ |(m/min)| (MiN") | (mmyt.)|(mm/min) ap 2 |(m/min)| (M) | (mmyt.) (mm/min)| —ap &
12 | 150 | 4000| 0.09 |1400| 12 | 1.2 | 120 [3200(0.06 | 770 | 12 | 1.2 | 100 |2700 [0.075| 810 | 12 | 1.2
14 | 150 | 3400| 0.09 [1200| 14 | 1.4 | 120 [2700 [0.065| 700 | 14 | 1.4 | 100 |2300(0.08 | 740 | 14 | 14
18 | 150 | 2700 0.1 1100 | 18 1.8 | 120 | 2100 |0.075| 630 | 18 1.8 | 100 | 1800 [0.09 | 650 18 1.8
3 22 | 150 [ 2200/ 0.1 880 | 22 2.2 | 120 {1700 |0.075| 510 | 22 2.2 | 100 |[1400|0.09 | 500 | 22 2.2
28 | 150 [1700| 0.12 | 820 | 28 | 2.8 | 120 | 1400 |0.075| 420 | 28 | 2.8 | 100 | 1100|0.09 | 400 | 28 | 2.8
30 | 150 [1600| 0.12 | 770| 30 | 3 120 | 1300 [0.075| 390 | 30 | 3 100 | 1100 |0.09 | 400 | 30 | 3
32 | 150 | 1500| 0.12 | 720| 32 | 3.2 | 120 |1200|0.075| 360 | 32 | 3.2 | 100 | 990|0.09 | 360 | 32 | 3.2
12 90 [2400| 0.07 | 670| 12 | 0.5 70 (1900 (0.05 | 380 | 12 | 0.5 60 (1600 |0.06 | 380 | 12 | 0.5
14 90 [2000| 0.07 | 560| 14 | 0.6 70 [1600(0.05 | 320 | 14 | 0.6 60 [1400/0.06 | 340 | 14 | 0.6
18 90 [1600| 0.08 | 510 | 18 | 0.7 70 (1200 (0.06 | 290 | 18 | 0.7 60 [ 1100(0.07 | 310 | 18 | 0.7
5 22 90 | 1300| 0.08 | 420| 22 | 0.9 70 | 1000 (0.06 | 240 | 22 | 0.9 60 | 870(0.07 | 240 | 22 | 0.9
28 90 | 1000 0.1 400| 28 | 11 70 | 800(0.06 | 190 | 28 | 1.1 60 | 680(0.07 | 190 | 28 | 1.1
30 90 | 950 0.1 380| 30 | 1.2 70 | 740/0.06 | 180 | 30 | 1.2 60 | 640(0.07 | 180 | 30 | 1.2
32 90 | 900/ 0.1 360| 32 | 1.3 70 | 700|0.06 | 170 | 32 | 1.3 60 | 600(0.07 | 170 | 32 | 1.3
12 60 [1600| 0.06 | 380| 12 | 0.2 50 [1300(0.04 | 210 | 12 | 0.2 32 | 850(0.05 | 170 | 12 | 0.2
14 60 | 1400| 0.06 | 340| 14 | 0.3 50 [1100(0.05 | 220 | 14 | 0.3 32 | 730(0.06 | 180 | 14 | 0.3
18 60 | 1100| 0.07 | 310| 18 | 0.4 50 | 880(0.05 | 180 | 18 | 0.4 32 | 570(0.06 | 140 | 18 | 04
7 22 60 | 870| 0.07 | 240 22 0.4 50 | 720|0.05 | 140 | 22 0.4 32 | 460|0.06 | 110 | 22 0.4
28 60 | 680|0.08| 220| 28 | 0.6 50 | 570(0.05 | 110 | 28 | 0.6 32 | 360 (0.06 86 | 28 | 0.6
30 60 | 640| 0.08 | 200| 30 | 0.6 50 | 530(0.05 | 110 | 30 | 0.6 32 | 340(0.06 82| 30 | 0.6
32 60 | 600|0.08| 190| 32 | 0.6 50 | 500(0.05 | 100 | 32 | 0.6 32 | 320/0.06 77 | 32 | 0.6

Depth of cut

Note 1) 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 workpiece material installation is poor, vibration or abnormal sounds can occur. In that case, please adjust
the revolution, feed rate and depth of cut.

Note 2) The revolution and feed rate can be increased at smaller depth of cut.

Note 3) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.

CARBIDE
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EXCHANGEABLE HEAD END MILLS

CARBIDE i M x-s4 H V

Square head, 4 flute, Irregular helix, Offset type

M Shoulder milling (mm)

Precipitation hardening stainless steel, Heat resistant alloys
Cobalt chromium alloy

Work Material

AISI 630, AISI 631 Inconel718
; Cutting . |Feed per ; Cutting . |Feed per ;
L/D Dia. Speed Revqluion Tooth Feed rgte Depth of cut |Width of Cut Speed Revqluﬂon Tooth Feed rqte Depth of cut |Width of Cut
DC (m/min) (min-1) (mmit.) (mm/min)| ap 3 |m/min) (min-1) (mmit.) (mm/min)| ap ae

12 | 75 |2000(0.06 | 480 | 12 | 1.2 | 30 | 800 |0.04 | 130 | 12 | 0.9
14 | 75 |1700|0.065| 440 | 14 | 1.4 | 30 | 680 [0.045 120 | 14 | 11
18 | 75 |1300/0.075| 390 | 18 | 1.8 | 40 | 710 |0.05 | 140 | 18 | 14
3 | 22 | 75 | 1100/0.075| 330 | 22 | 2.2 | 40 | 580 |0.05 | 120 | 22 | 1.7
28 | 75 | 850|0.075| 260 | 28 | 2.8 | 40 | 450 |0.05 | 90 | 28 | 21
30 | 75 | 800|0.075H 240 | 30 | 3 40 | 420 (0.05 | 84 | 30 | 23
32 | 75 | 750|0.075| 230 | 32 | 3.2 | 40 | 400 |0.05 | 80 | 32 | 24
12 | 50 | 1300(0.05 | 260 | 12 | 0.5 | 10 | 270 |0.03 | 32 | 12 | 0.4
14 | 50 | 1100|0.05 | 220 | 14 | 0.6 [ 10 | 230 (0.04 | 37 | 14 | 04
18 | 50 | 880|0.06 | 210 | 18 | 0.7 [ 19 | 340 [0.04 | 54 | 18 | 0.6
5 22 | 50 | 720/0.06 | 170 | 22 | 0.9 | 19 | 270 |0.04 | 43 | 22 | 0.7
28 | 50 | 570/0.06 | 140 | 28 | 1.1 | 19 | 220 |0.04 | 35 | 28 | 0.8
30 | 50 | 530|0.06 | 130 | 30 | 1.2 | 19 | 200 |0.04 | 32 | 30 | 0.9
32 | 50 | 500|0.06 | 120 | 32 | 1.3 | 19 | 190 |0.04 | 30 | 32 | 1

12 | 24 | 640(0.04 | 100 | 12 | 0.2 - - - - - -
14 | 24 | 550(0.05 | 110 | 14 | 0.3 - - - - - -
18 | 24 | 420/0.05 84 | 18 | 04 - - - - - -
7 22 | 24 | 350/0.05 70 | 22 | 04 = = = = = =
28 | 24 | 270/0.05 54 | 28 | 0.6 - - - - - -
30 | 24 | 250/0.05 50 | 30 | 0.6 — — — — — —
32 | 24 | 240|0.05 48 | 32 | 0.6 - - - - - -

ae

CHAMFER TAPER  BALL ROUGHING RADIUS @ -

Depth of cut ap

Note 1) 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 workpiece material installation is poor, vibration or abnormal sounds can occur. In that case, please adjust
the revolution, feed rate and depth of cut.

Note 2) The revolution and feed rate can be increased at smaller depth of cut.

Note 3) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.
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iIMX-S3A
Square head, 3 flute, For aluminium alloy

Carbon Steel, Aloy Steel, Cast Iron | Too Stee PretHardened Sieel Haned Seell - Hardened Steel Hardened Steel Austenitic Titanium Alloy,
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Heat Resistant Alloy

00 [®

Copper Alloy Aluminium Alloy
©)

_

APMX i —
— N——] APMXI \

~— ~1Curved
LH 'Edge

T|DCON

SQUARE

DC<12 | DC>12 APMH’\ e
0 0 N— %} Curved
- 0.020 - 0.030 LH ' Edge

\ | ’DCON

DC

g
(0]
N
ROUGHING RADIUS

. . . . . - Offset Type
@®High efficiency machining due to the sharp cutting edge suitable for aluminium .
alloy machining and polished rake face. (mm) :tl
m
5 0 Grade
D o
Order Number DC APMX LH DCON 65| § [Type
Zi| 2
sl B
IMX10S3A10008 10 8 16 9.7 3 ° 1 o
IMX10S3A12010 12 10.1 19 9.7 3 (] 2 |<—t
IMX12S3A12009 12 9.6 19 1.7 3 ® 1
IMX12S3A14011 14 1.7 22.5 1.7 3 ® 2 ﬁ
IMX16S3A16012 16 12.8 24 15.5 3 ® 1 E
IMX16S3A18014 18 14.9 27 15.5 3 ® 2 ;
IMX20S3A20016 20 16 30 19.5 3 [ 1 (&)
IMX20S3A22018 22 18.6 33 19.5 3 ® 2
IMX25S3A25020 25 20 37.5 245 3 ° 1
IMX25S3A28023 28 23.4 41.5 24.5 3 ® 2

Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)

@ : Inventory maintained in Japan.
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EXCHANGEABLE HEAD END MILLS

iIMX-S3A

Square head, 3 flute, For aluminium alloy

RECOMMENDED CUTTING CONDITIONS

l Shoulder milling (L/D=3) (mm) H Shoulder milling (L/D=5) (mm)
Aluminium alloy Aluminium alloy
Work Work
Material| Ag061, A7075 Material| Ag061, A7075
IZ[))ig. (s;;télgg Revqlu_tion F?i%tﬂer Feed rate | Depth of cut | Width of Cut Dia. %‘;té'gg Revqlt{tion Fgr%%t;r)\er Feed rate | Depth of cut | Width of Cut
(m/min) (min-1) (mmit.) (mm/min) ap ae DC (m/min) (min-1) (mmit.) (mm/min) ap ae
10 500 16000 | 0.117 | 5600 8 3 10 300 9500 0.09 2600 8 1.2
12 500 13000 | 0.118 | 4600 9.6 3.6 12 300 8000 0.09 2200 9.6 1.44
16 500 9900 | 0.153 4500 12.8 4.8 16 300 6000 0.12 2200 12.8 1.92
20 500 8000 | 0.175 | 4200 16 6 20 300 4800 0.14 2000 16 2.4
25 500 6400 | 0.211 | 4100 20 7.5 25 300 3800 0.17 1900 20 3
ae ae
DeCerl of ap Degtur: of ap
l Shoulder milling (L/D=7) (mm)
Aluminium alloy
Work
Material | r6061, A7075
Dia. %Utt"‘g Revolution| F€€d Per | Feed rate | Depth of cut | Width of Cut
DC | oFeet | min®) | ooy | (mmimin)|  ap ae
10 200 6400 0.08 1500 8 0.6
12 200 5300 0.08 1300 9.6 0.72
16 200 4000 0.11 1300 12.8 0.96
20 200 3200 0.12 1200 16 1.2
25 200 2500 0.15 1100 20 1.5
ae
DeCle of ap
W Slot milling (L/D=3) wm  EPlunging (L/D=3) (o)
Aluminium alloy Aluminium alloy
Work Work
Material| Ag061, A7075 Material| Ag061, A7075
be %gg'gg Revolution F?r%gtﬁer Feed rate | Depth of cut De (S:gg'gg Revolution| Feed per Rev.| Feed rate |Driled Depth| ~ Step
(m/min) (min-1) (mmit.) (mm/min) ap (m/min) (min-1) | (mm/rev) | (mm/min) ap ap2
10 500 16000 0.068 3300 5 10 300 9500 0.1 950 5 25
12 500 13000 0.072 2800 6 12 300 8000 0.1 800 6 2.5
16 500 9900 0.093 2800 8 16 300 6000 0.1 600 8 25
20 500 8000 0.108 2600 10 20 300 4800 0.1 480 10 2.5
25 500 6400 0.127 2400 12.5 25 300 3800 0.1 380 12.5 25
DC
Depth of ap Depth of g
Cut W Cut .’___*_ij
' DC:Dia. -

Note 1) Vibration may occur if there is poor rigidity of the machine or workpiece material. In that case, please adjust the revolution, feed rate

and depth of cut.
Note 2) The use of water-soluble coolant is effective.

Note 3) For the feed rate information, the feed per revolution rate is listed.



i M x-s 3A CARBIDE

Square head, 3 flute, For aluminium alloy, Offset type

RECOMMENDED CUTTING CONDITIONS

. s Ll
M Side milling (mm) 5{:
Aluminium alloy 8
(7]
Work Material
AG061, A7075

(72]
Cutti Feed 2
Dia. utling - |Revolution| "€€9 PeT | Feed rate | Depth of cut | Width of Cut (=)
L/D DC (ﬁﬁ%?g) (min-1) (Log;?.) (mm/min) ap ae é

12 500 13000 | 0.117 | 4600 9.6 24
14 500 11000 | 0.118 | 3900 11.2 2.8 g
3 18 500 8800 | 0.153 | 4000 14.4 3.6 T
22 | 500 | 7200 | 0.175 | 3800 | 17.6 | 4.4 =
28 500 5700 | 0.211 3600 224 5.6 8

12 300 8000 | 0.09 2200 9.6 1.0
14 300 6800 | 0.09 1800 11.2 1.1 _
5 18 300 5300 | 0.12 1900 14.4 1.4 2'
22 300 4300 | 0.14 1800 17.6 1.8 o

28 300 3400 | 0.17 1700 22.4 2.2

ae

14
Depth of cut ap E
=
Note 1) Vibration may occur if there is poor rigidity of the machine or workpiece material. In that case, please adjust the revolution, feed rate (14
and depth of cut. il
Note 2) The use of water-soluble coolant is effective. s
<
I
(8]
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EXCHANGEABLE HEAD END MILLS

CARBIDE i M x- c4 H V

Corner radius head, 4 flute, Irregular helix

42°
45°

Carbon Steel, Alloy Steel, Cast Iron | Tod Seel PreHardened Steel Herdened Sieelf - Hardened Steel Hardened Steel Austenitic Titanium Alloy, CamaerAls At Als
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Heat Resistant Alloy pp Y Y
©) O ©) © O

[TT]
(14
<
=)
o
(7]

(2]
=
a
<
o g
a2
(O)
S RE<6.35 g i Type2
T +0.020
g DC=<12 DC>12 APMX [ ‘
o 0 0 RE N e
o LH ~ 'cCurved
- 0.020 - 0.030 ' Edgo
i i i . L. Offset Type
. @ Irregular helix controls vibration and achieves stable machining.
=
< (mm)
m
uw ¢ |Grade
o =)
Order Number DC RE APMX LH DCON o5| 8 |Type
ZL|
5 ]
o IMX10C4HV100R03010 10 0.3 10 16 9.7 4 | @ 1
|<E IMX10C4HV100R05010 10 0.5 10 16 9.7 4 | @ 1
IMX10C4HV100R10010 10 1 10 16 9.7 4| @ 1
5 IMX10C4HV100R15010 10 1.5 10 16 9.7 4 | @ 1
'-E'- IMX10C4HV100R20010 10 2 10 16 9.7 4 | @ 1
; IMX10C4HV100R25010 10 25 10 16 9.7 4 | @ 1
o IMX10C4HV100R30010 10 3 10 16 9.7 4 | @ 1
IMX10C4HV110R05011 11 0.5 11.5 18 9.7 4 | @ 2
IMX10C4HV110R10011 11 1 11.5 18 9.7 4| @ 2
IMX10C4HV120R03012 12 0.3 12.5 19 9.7 4 | @ 2
IMX10C4HV120R05012 12 0.5 12.5 19 9.7 4| @ 2
IMX10C4HV120R10012 12 1 12.5 19 9.7 4 | @ 2
IMX10C4HV120R20012 12 2 12.5 19 9.7 4 | @ 2
IMX12C4HV120R03012 12 0.3 12 19 11.7 4 | @ 1
IMX12C4HV120R05012 12 0.5 12 19 1.7 4| @ 1
IMX12C4HV120R10012 12 1 12 19 11.7 4 | @ 1
IMX12C4HV120R15012 12 1.5 12 19 1.7 4 | @ 1
IMX12C4HV120R20012 12 2 12 19 11.7 4 | @ 1
IMX12C4HV120R25012 12 25 12 19 1.7 4 | @ 1
IMX12C4HV120R30012 12 3 12 19 1.7 4 | @ 1
IMX12C4HV120R40012 12 4 12 19 1.7 4| @ 1
IMX12C4HV130R05013 13 0.5 13.5 21.5 11.7 4 | @ 2
IMX12C4HV130R10013 13 1 13.5 21.5 1.7 4 | @ 2
IMX12C4HV140R03014 14 0.3 14.5 22.5 11.7 4 | @ 2
IMX12C4HV140R05014 14 0.5 14.5 22.5 1.7 4 | @ 2
IMX12C4HV140R10014 14 1 14.5 22.5 1.7 4 | @ 2
IMX12C4HV140R20014 14 2 14.5 22.5 1.7 4 | @ 2
IMX16C4HV160R03016 16 0.3 16 24 15.5 4 | @ 1
IMX16C4HV160R05016 16 0.5 16 24 15.5 4 | @ 1
IMX16C4HV160R10016 16 1 16 24 15.5 4 | @ 1
IMX16C4HV160R15016 16 1.5 16 24 15.5 4| @ 1
IMX16C4HV160R20016 16 2 16 24 15.5 4 | @ 1
IMX16C4HV160R25016 16 25 16 24 15.5 4 | @ 1
IMX16C4HV160R30016 16 3 16 24 15.5 4|1 @ 1

@ : Inventory maintained in Japan.

23



CARBIDE

(mm)

« o |Grade
Order Number DC RE APMX LH DCON 3 % g Type

Zi g "
IMX16C4HV160R40016 16 4 16 24 15.5 4 ) 1 14
IMX16C4HV160R50016 16 5 16 24 15.5 4 ) 1 g
IMX16C4HV170R05017 17 0.5 17 26 15.5 4 ) 2 8
IMX16C4HV170R10017 17 1 17 26 15.5 4 ) 2
IMX16C4HV180R03018 18 0.3 18 27 15.5 4 ) 2 (7))
IMX16C4HV180R05018 18 0.5 18.5 27 15.5 4 ) 2 g
IMX16C4HV180R10018 18 1 18.5 27 15.5 4 ) 2 é
IMX16C4HV180R20018 18 2 18.5 27 15.5 4 ) 2
IMX16C4HV180R30018 18 3 18.5 27 15.5 4 ) 2 ()
IMX20C4HV200R03020 20 0.3 20 30 19.5 4 ) 1 %
IMX20C4HV200R05020 20 0.5 20 30 19.5 4 ) 1 g
IMX20C4HV200R10020 20 1 20 30 19.5 4 ) 1 8
IMX20C4HV200R15020 20 1.5 20 30 19.5 4 ) 1
IMX20C4HV200R20020 20 2 20 30 19.5 4 ) 1 1
IMX20C4HV200R25020 20 2.5 20 30 19.5 4 ) 1 2'
IMX20C4HV200R30020 20 3 20 30 19.5 4 ) 1 o
IMX20C4HV200R40020 20 4 20 30 19.5 4 ) 1
IMX20C4HV200R50020 20 5 20 30 19.5 4 ) 1
IMX20C4HV200R60020 20 6 20 30 19.5 4 ) 1 5
IMX20C4HV200R63520 20 6.35 20 30 19.5 4 ) 1 &
IMX20C4HV220R05023 22 0.5 23 33 19.5 4 ) 2 -
IMX20C4HV220R10023 22 1 23 33 19.5 4 () 2 o
IMX20C4HV220R20023 22 2 23 33 19.5 4 ) 2 E
IMX20C4HV220R30023 22 3 23 88 19.5 4 ) 2 =
IMX25C4HV250R10025 25 1 25 375 24.5 4 ) 1 §
IMX25C4HV250R20025 25 2 25 7.5 24.5 4 ) 1 =
IMX25C4HV250R30025 25 3 25 37.5 24.5 4 ) 1
IMX25C4HV250R40025 25 4 25 37.5 24.5 4 () 1
IMX25C4HV250R50025 25 5 25 37.5 24.5 4 ) 1
IMX25C4HV250R60025 25 6 25 SIS 24.5 4 () 1
IMX25C4HV250R63525 25 6.35 25 375 24.5 4 ) 1
IMX25C4HV280R10029 28 1 29 41.5 24.5 4 ) 2
IMX25C4HV280R30029 28 3 29 41.5 24.5 4 ) 2

Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)

H Long cutting edge type (mm)
5 0 Grade
[ =)
Order Number DC RE APMX LH DCON 65| 8 |Type
ZL| &
w
IMX16C4HV160R10032 16 1 32 40 15.5 4 | @ | 3
IMX16C4HV160R30032 16 3 32 40 15.5 4 [ @ | 3
IMX20C4HV200R10040 20 1 40 50 19.5 4 | @ | 3
IMX20C4HV200R30040 20 3 40 50 19.5 4 [ @ | 3

Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)
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EXCHANGEABLE HEAD END MILLS

CARBIDE i M x- c4 H V-S

Corner radius head, 4 flute, Irregular helix, with coolant hole

Carbon Steel, Alloy Steel, Cast Iron | Tod Seel PreHardened Steel Herdened Sieelf - Hardened Steel Hardened Steel Austenitic Titanium Alloy, Aluminium Al
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel | Heat Resistant Alloy uminium Aoy
©) O ©) ©

w

(14

<

o 8 Type1

a

g ype

(2] RE M} Curved

2 LH ' Edge

a

<

(14

2 RE<6.35

T +0.020

(O]

=] DC<12 | DC>12

: @ 5

- 0.020 - 0.030

. @ Coolant holes for each cutting edge enable stable coolant supply.

:tl @ Irregular helix controls vibration and achieves stable machining even on difficult-to-cut materials and long overhang applications. (mm)

m

5 0 Grade
(]
Order Number DC RE APMX LH DCON s5| § Type
Zi| &

5 ]

o IMX10C4HV100R03010S 10 0.3 10 16 9.7 4 (] 1

ﬁ IMX10C4HV100R05010S 10 0.5 10 16 9.7 4 | @ 1
IMX10C4HV100R10010S 10 1 10 16 9.7 4 (] 1

5 IMX10C4HV100R15010S 10 1.5 10 16 9.7 4 (] 1

'-E'- IMX10C4HV100R20010S 10 2 10 16 9.7 4 (] 1

; IMX10C4HV100R30010S 10 & 10 16 9.7 4 (] 1

(&) IMX12C4HV120R03012S 12 0.3 12 19 1.7 4 (] 1
IMX12C4HV120R05012S 12 0.5 12 19 11.7 4 (] 1
IMX12C4HV120R10012S 12 1 12 19 1.7 4 (] 1
IMX12C4HV120R15012S 12 1.5 12 19 11.7 4 [} 1
IMX12C4HV120R20012S 12 2 12 19 1.7 4 | @ 1
IMX12C4HV120R30012S 12 S 12 19 1.7 4 (] 1
IMX12C4HV120R40012S 12 4 12 19 1.7 4 [ ] 1
IMX16C4HV160R05016S 16 0.5 16 24 15.5 4 (] 1
IMX16C4HV160R10016S 16 1 16 24 15.5 4 (] 1
IMX16C4HV160R15016S 16 1.5 16 24 180 4 (] 1
IMX16C4HV160R20016S 16 2 16 24 15.5 4 (] 1
IMX16C4HV160R30016S 16 & 16 24 15.5 4 (] 1
IMX16C4HV160R40016S 16 4 16 24 15.5 4 [ ] 1
IMX20C4HV200R05020S 20 0.5 20 30 19.5 4 (] 1
IMX20C4HV200R10020S 20 1 20 30 19.5 4 [ ] 1
IMX20C4HV200R15020S 20 1.5 20 30 19.5 4 (] 1
IMX20C4HV200R20020S 20 2 20 30 19.5 4 [} 1
IMX20C4HV200R30020S 20 3 20 30 19.5 4 | @ 1
IMX20C4HV200R40020S 20 4 20 30 19.5 4 (] 1
IMX20C4HV200R60020S 20 6 20 30 19.5 4 (] 1
IMX20C4HV200R63520S 20 6.35 20 30 19.5 4 (] 1
IMX25C4HV250R10025S 25 1 25 37.5 245 4 (] 1
IMX25C4HV250R15025S 25 1.5 25 37.5 245 4 (] 1
IMX25C4HV250R20025S 25 2 25 37.5 245 4 (] 1
IMX25C4HV250R30025S 25 3 25 37.5 24.5 4 | @ 1
IMX25C4HV250R40025S 25 4 25 37.5 24.5 4 (] 1
IMX25C4HV250R60025S 25 6 25 37.5 24.5 4 | @ 1
IMX25C4HV250R63525S 25 6.35 25 37.5 24.5 4 (] 1

Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)

@ : Inventory maintained in Japan.
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iIMX-C4HV/iMX-C4HV-S

Corner radius head, 4 flute, Irregular helix (With/Without coolant hole)

RECOMMENDED CUTTING CONDITIONS
M Shoulder milling (L/D=3)

Other than the L/D = 3, use following recommended cutting conditions by multiplying the page 5 correction factor by overhang length.

(mm)

Carbon steel, Alloy steel, Mild steel, Copper,
Copper alloys

Pre-hardened steel, Carbon steel, Alloy steel,
Alloy tool steel

Austenitic stainless steel,
Ferritic and Martensitic stainless steels, Titanium alloy

Work
Material AISI 1045, AISI 4140, ASTM A36, AISI 1010 AISI P21, AISI P20, AISI 4340, SKD, SKT AISI 304, AISI 316, AISI 304LN, AISI 316LN,
AISI 410, AISI 430, AISI 431, AISI 42042, Ti-6Al-4V
Dia. %Ugigg Revolution F‘?r%‘étzef Feed rate |Depth of cut| Width of Cut %“téigg Revolution Fgr%%t%er Feed rate Depth of cut| Width of Cut %“téigg Revolution F‘?rg‘(’)tl;]e' Feed rate Depth of cut| Width of Cut
DC (mF;min) (min-1) (mmit.) (mm/min)|  ap ae (mF;min) (min-1) (mmit.) (mm/min)|  ap ae (memin) (min-1) (mmit.) (mm/min)|  ap ae
10 150 | 4800 |0.09 | 1700 | 10 2 120 | 3800 |0.06 | 910 10 2 100 | 3200 | 0.075| 960 10 2
12 150 [ 4000 |0.09 | 1400 | 12 2.4 120 | 3200 | 0.065| 830 12 2.4 100 | 2700 |0.08 | 860 12 2.4
16 150 | 3000 | 0.1 1200 | 16 3.2 120 | 2400 | 0.075| 720 16 3.2 100 | 2000 |0.09 | 720 16 3.2
20 150 | 2400 | 0.1 960 | 20 4 120 | 1900 | 0.075| 570 20 4 100 | 1600 [0.09 | 580 20 4
25 150 | 1900 | 0.12 910 | 25 5 120 | 1500 [ 0.075| 450 25 5 100 | 1300 [0.09 | 470 25 5
ae
Depth of
cut a
Precipitation hardening stainless steel, Heat resistant alloys
Work Cobalt chromium alloy
Material | 151 630, Als1 631 Inconel718
Dia. Cs:ugigg Revolution FeT%(cj)t%er Feed rate |Depth of cut| Width of Cut %ugigg Revolution FeTg%tpr)]er Feed rate Depth of cut| Width of Cut
DC (mF;min) (min-1) (mmit.) (mm/min)|  ap ae (mr;min) (min-1) (mmit.) (mm/min)|  ap ae
10 75 | 2400|0.06 | 580 10 2 40 |1300(0.04 | 210 10 1
12 75 | 2000 |0.065| 520 12 2.4 40 | 1100|0.045| 200 12 1.2
16 75 11500 (0.075| 450 16 3.2 40 800 |0.05 | 160 16 1.6
20 75 11200 |0.075| 360 20 4 40 640 |0.05 | 130 20 2
25 75 950 | 0.075| 290 25 5 40 510/0.05 | 100 25 2.5
ae
Depth of
cut ap

Note 1) 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 workpiece material installation is poor, vibration or abnormal sounds can occur. In that case, please adjust

the revolution, feed rate and depth of cut.
Note 2) The revolution and feed rate can be increased at smaller depth of cut.
Note 3) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.

CARBIDE
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<
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o
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EXCHANGEABLE HEAD END MILLS

s iMX-C4HV/iIMX-C4HV-S

Corner radius head, 4 flute, Irregular helix (With/Without coolant hole)

L ape
sr.: H Slot milling (mm)
8 Carbon steel, Alloy steel, Mild steel, Copper, Pre-hardened steel, Carbon steel, Alloy steel, Austenitic stainless steel,
n Work Copper alloys Alloy tool steel Ferritic and Martensitic stainless steels, Titanium alloy
Material AISI 1045, AISI 4140, ASTM A36, AISI 1010 AISI P21, AISI P20, AISI 4340, SKD, SKT AISI 304, AISI 316, AISI 304LN, AISI 316LN,

g AISI 410, AISI 430, AISI 431, AISI 420J2, Ti-6Al-4V
E Dia. | Cutting Speed | Revolution | Feed per Tooth |Feed rate|Depth of cut | Cutting Speed | Revolution | Feed per Tooth | Feed rate| Depth of cut | Cutting Speed | Revolution | Feed per Tooth |Feed rate| Depth of cut
é DC (m/min) | (min') | (mm/t.) |(mm/min) ap (m/min) | (min') | (mm/t.) |(mm/min) ap (m/min) | (min-') | (mm/t.) |(mm/min) ap

10 100 | 3200 | 0.04 510 5 80 2500 | 0.03 300 5 75 2400 | 0.03 290 5
g 12 100 | 2700 | 0.05 540 6 80 2100 | 0.04 340 6 75 2000 | 0.04 320 6
T 16 100 2000 0.07 560 8 80 1600 0.05 320 8 75 1500 0.06 360 8
g 20 100 1600 | 0.07 450 10 80 1300 | 0.05 260 10 75 1200 | 0.06 290 10
8 25 100 1300 | 0.08 420 12 80 1000 | 0.05 200 12 75 950 | 0.06 230 12

DC
Depth of
4 ap
< 4 DC:Dia.
m
Precipitation hardening stainless steel, Heat resistant alloys

[ Work Cobalt chromium alloy
o Materal| s 630, AISI 631 Inconel718
g

Dia. | Cutting Speed | Revolution | Feed per Tooth |Feed rate|Depth of cut | Cutting Speed | Revolution | Feed per Tooth | Feed rate| Depth of cut
o DC (m/min) | (min') | (mm/t.) |(mm/min) ap (m/min) | (min-') | (mm/t.) |(mm/min) ap
E 10 60 1900 | 0.025 | 190 5 30 950 0.02 76 2
5 12 60 1600 | 0.035 | 220 6 30 800 0.03 96 2.4
5 16 60 1200 | 0.05 240 8 30 600 0.05 120 3.2

20 60 950 | 0.05 190 10 30 480 0.05 96 4

25 60 760 | 0.05 150 12 30 380 0.05 76 5

Depth of ap
cut
4 DC:Dia.

Note 1) 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 workpiece material installation is poor, vibration or abnormal sounds can occur. In that case, please adjust
the revolution, feed rate and depth of cut.

Note 2) The revolution and feed rate can be increased at smaller depth of cut.

Note 3) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.
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i M x- c4 H V CARBIDE

Corner radius head, 4 flute, Irregular helix, Long cutting edge type

RECOMMENDED CUTTING CONDITIONS

aps L
M Shoulder milling (mm) st:
Carbon steel, Alloy steel, Mild steel, Copper, Pre-hardened steel, Carbon steel, Alloy steel, | Austenitic stainless steel, 8
Copper alloys Alloy tool steel Ferritic and Martensitic stainless steels, Titanium alloy n
Work Material
AISI 1045, AISI 4140, ASTM A36, AISI 1010 AISI P21, AISI P20, AISI 4340, SKD, SKT AISI 304, AISI 316, AISI 304LN, AISI 316LN,
AISI 410, AISI 430, AISI 431, AISI 420J2, Ti-6Al-4V g
L/D %I?; %‘;té'gg Revqluf:on F?rﬁgtﬁer Feed rate| Depthof cut WidhofCut %‘;g'gg Revgluion F?I%(c’)t%er Feed rate| Dept of ut Widh ofCut (S:‘;)té'gg Rev9lufi1on F%%%trr}]er Feed rate| Depthof cut Widhof Cut <Et
(m/min) (min-1) (mmit.) (mm/min)|  ap @ |(m/min) (min-1) (mmit.) (mm/min)|  ap 2 |(m/min) (min-1) (mmit.) (mm/min)|  ap ae o
a 16 | 100 |2000|0.09 | 720 | 32 | 0.8 | 80 [1600|0.07 | 450 | 32 | 0.8 | 60 |1200|0.08 | 380 | 32 | 0.8
20 | 100 (1600 | 0.09 | 580 | 40 1 80 (1300 | 0.07 | 360 | 40 1 60 950 | 0.08 | 300 | 40 1 g
6 16 60 | 1200 | 0.07 | 340 32 0.8 50 990 | 0.05 | 200 32 0.8 40 800 | 0.06 | 190 32 0.8 T
20 60 | 950 | 0.07 | 270 | 40 1 50 800 | 0.05 | 160 | 40 1 40 640 | 0.06 | 150 | 40 1 g
ae ®)
(24
Depth of cut ap
-l
-l
<
m
Precipitation hardening stainless steel, Heat resistant alloys
Cobalt chromium alloy
Work Material
AISI 630, AISI 631 Inconel718 5
i i o
L/D I:[))ia. (S:l")g'gg Revqluf:on F?rﬁgtﬁer Feed rate| Depthof cut WidhofCut %‘;g'gg Revgluion F?I%(c’)t%er Feed rate| Depth of ut Widh of Cut ﬁ
C (m/min) (min-1) (mmit.) (mm/min)  ap @€ |(m/min) (min-1) (mmit.) (mm/min)|  ap ae
a 16 | 50 | 990 | 0.07 | 280 | 32 | 0.8 | 30 | 600 |0.05| 120 | 32 | 04 1%
20 | 50 | 800 | 0.07 | 220 | 40 1 30 [ 480 [0.05| 96 | 40 | 0.5 E
6 16 30 | 600 | 0.05 | 120 32 0.8 20 | 400 | 0.04 64 32 0.4 E
20 | 30 | 480 [ 0.05| 96 | 40 1 20 | 320 | 0.04 | 51 | 40 | 0.5 5
ae
Depth of cut ap

Note 1) 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 workpiece material installation is poor, vibration or abnormal sounds can occur. In that case, please adjust
the revolution, feed rate and depth of cut.

Note 2) The revolution and feed rate can be increased at smaller depth of cut.

Note 3) The length of the long cutting type is 2 times that of the standard head. L/D demonstrates +1 when installed to a holder of the same size.

Note 4) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.
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EXCHANGEABLE HEAD END MILLS

CARBIDE i M x- c4 H V

Corner radius head, 4 flute, Irregular helix, Offset type

RECOMMENDED CUTTING CONDITIONS

E W Shoulder milling ()
8 Carbon steel, Alloy steel, Mild steel, Copper, Pre-hardened steel, Carbon steel, Alloy steel, | Austenitic stainless steel,
n Copper alloys Alloy tool steel Ferritic and Martensitic stainless steels, Titanium alloy
Work Material
AISI 1045, AISI 4140, ASTM A36, AISI 1010 AISI P21, AISI P20, AISI 4340, SKD, SKT AISI 304, AISI 316, AISI 304LN, AISI 316LN,
g AISI 410, AISI 430, AISI 431, AISI 420J2, Ti-6Al-4V
<Et L/D Dia. %gté'gg Revolution F?r?,?,t%er Feed rate| Depthof cut WidhofCut %‘;2'23 Revolution F‘?I%‘ét%er Feed rate| Depthof cut Widhof Cut %‘;,223 Revoluton Fﬁ%‘étﬁer Feed rate| Depthof cut Widhof Cut
o DC (m/min) (min-1) (mmit.) (mm/min)  ap a€  |(m/min) (min-1) (mmit.) (mm/min)|  ap 2 |(m/min) (min-1) (mmit.) (mm/min)| ap ae
11 | 150 [ 4300 0.09 | 1500 | 11 1.1 ] 120 | 3500 |0.06 | 840 | 11 1.1 | 100 |2900 |0.075| 870 | 11 11
g 12 | 150 | 4000 | 0.09 [1400 | 12 1.2 | 120 | 3200 |0.06 | 770 | 12 | 1.2 | 100 | 2700 |0.075| 810 | 12 | 1.2
T 13 | 150 | 3700| 0.09 {1300 | 13 1.3 | 120 |2900 |0.065| 750 13 1.3 | 100 | 2400 |0.08 | 770 13 1.3
g 14 | 150 | 3400 | 0.09 [1200 | 14 1.4 | 120 | 2700 |0.065| 700 14 1.4 | 100 {2300 |0.08 | 740 14 1.4
8 3 17 | 150 | 2800 0.1 1100 | 17 1.7 | 120 {2200 |0.075| 660 17 1.7 | 100 | 1900 |0.08 | 610 17 1.7
18 | 150 | 2700| 0.1 | 1100 | 18 1.8 | 120 [2100 |0.075| 630 | 18 | 1.8 | 100 | 1800 (0.09 | 650 | 18 | 1.8
_ 22 | 150 | 2200 0.1 880 | 22 | 2.2 | 120 |1700 |0.075| 510 | 22 | 2.2 | 100 | 1400 |0.09 | 500 | 22 | 2.2
:(I 28 | 150 | 1700| 0.12 | 820| 28 | 2.8 | 120 | 1400 |0.075| 420 | 28 | 2.8 | 100 | 1100 |0.09 | 400 | 28 | 2.8
o 30 | 150 | 1600| 0.12 | 770| 30 | 3 120 | 1300 |0.075| 390 | 30 | 3 100 | 1100 |0.09 | 400 | 30 | 3
32 | 150 | 1500| 0.12 | 720 | 32 | 3.2 | 120 | 1200 |0.075| 360 | 32 | 3.2 [ 100 | 990|0.09 | 360 | 32 | 3.2
o 11 90 |2600| 0.07 | 730| M 0.4 70 |2000|0.05 | 400 | M 0.4 60 |1700|0.06 | 410 | 11 0.4
LU 12 90 | 2400| 0.07 | 670 | 12 | 0.5 70 |1900|0.05 | 380 | 12 | 0.5 60 | 1600 (0.06 | 380 | 12 | 0.5
& 13 90 | 2200| 0.07 | 620| 13 | 0.5 70 | 1700 (0.05 | 340 | 13 | 0.5 60 | 1500(0.06 | 360 | 13 | 0.5
= 14 90 |2000| 0.07 | 560| 14 | 0.6 70 | 1600 (0.05 | 320 | 14 | 0.6 60 | 1400 (0.06 | 340 | 14 | 0.6
o 5 17 90 | 1700| 0.08 | 540| 17 | 0.7 70 | 1300(0.06 | 310 | 17 | 0.7 60 | 1100(0.07 | 310 | 17 | 0.7
E 18 90 | 1600| 0.08 | 510| 18 | 0.7 70 | 1200 (0.06 | 290 | 18 | 0.7 60 | 1100 (0.07 | 310 | 18 | 0.7
= 22 90 | 1300| 0.08 | 420| 22 | 0.9 70 | 1000 (0.06 | 240 | 22 | 0.9 60 | 870(0.07 | 240 | 22 | 09
% 28 90 | 1000 0.1 400| 28 | 141 70 | 800|0.06 | 190 | 28 | 1.1 60 | 680|0.07 | 190 | 28 1.1
© 30 90 | 950 0.1 380| 30 | 1.2 70 | 740/0.06 | 180 | 30 1.2 60 | 640|0.07 | 180 | 30 1.2
32 90 | 900/ 0.1 360| 32 | 1.3 70 | 700|0.06 | 170 | 32 1.3 60 | 600|0.07 | 170 | 32 1.3
11 60 | 1700| 0.06 | 410| M1 0.2 50 |1400|0.04 | 220 11 0.2 32 | 930|0.05 | 190 1" 0.2
12 60 | 1600| 0.06 | 380| 12 | 0.2 50 [1300(0.04 | 210 | 12 | 0.2 32 | 850(0.05 | 170 | 12 | 0.2
13 60 | 1500| 0.06 | 360 | 13 0.3 50 |1200|0.05 | 240 13 0.3 32 | 780|0.06 | 190 13 0.3
14 60 | 1400| 0.06 | 340| 14 | 0.3 50 | 1100/0.05 | 220 | 14 | 0.3 32 | 730|0.06 | 180 | 14 | 0.3
- 17 60 | 1100| 0.07 | 310| 17 | 0.3 50 | 940/0.05 | 190 | 17 | 0.3 32 | 600|0.06 | 140 | 17 | 0.3
18 60 | 1100| 0.07 | 310| 18 | 0.4 50 | 880|0.05 | 180 | 18 | 0.4 32 | 570|0.06 | 140 | 18 | 0.4
22 60 | 870|0.07| 240| 22 | 0.4 50 | 720(0.05 | 140 | 22 | 0.4 32 | 460(0.06 | 110 | 22 | 04
28 60 | 680|0.08 | 220| 28 | 0.6 50 | 570(0.05 | 110 | 28 | 0.6 32 | 360 |0.06 86 | 28 | 0.6
30 60 | 640|0.08 | 200| 30 | 0.6 50 | 530(0.05 | 110 | 30 | 0.6 32 | 340|0.06 82| 30 | 0.6
32 60 | 600| 0.08 | 190| 32 | 0.6 50 | 500(0.05 | 100 | 32 | 0.6 32 | 320(0.06 77 | 32 | 0.6
ae
Depth of cut ap

Note 1) 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 workpiece material installation is poor, vibration or abnormal sounds can occur. In that case, please adjust
the revolution, feed rate and depth of cut.

Note 2) The revolution and feed rate can be increased at smaller depth of cut.

Note 3) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.
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M Shoulder milling (mm)
Precipitation hardening stainless steel, Heat resistant alloys
Cobalt chromium alloy
Work Material
AISI 630, AISI 631 Inconel718
L/D DDlg (S;;té'gg Revqlu}ion F?r%?)tﬁer Feed rate Depthof cut Widhof Cut %‘;g'gg Revqlufion F?ri?)t%er Feed rate Depthofcut Widh of Cut
(m/min) (min-1) (mmit.) (mm/min)| ap 2  |m/min) (min-1) (mmit.) (mm/min)| ap ae
11 75 12200(0.06 | 530 | 11 1.1 ] 30 | 870 |0.04 | 140 | 11 0.8
12 75 |2000|0.06 | 480 | 12 1.2 | 30 | 800 |0.04 | 130 | 12 | 0.9
13 75 |1800|0.065| 470 13 1.3 30 730 |10.045| 130 13 1
14 75 | 1700 |0.065| 440 14 14 30 680 |0.045| 120 14 1.1
3 17 75 |1400|0.065| 360 | 17 | 1.7 | 40 | 750 |0.045| 140 | 17 1.3
18 75 | 1300|0.075| 390 | 18 | 1.8 | 40 | 710 [0.05 | 140 | 18 1.4
22 75 |1 1100/0.075| 330 | 22 | 2.2 | 40 | 580 |0.05 | 120 | 22 1.7
28 75 | 850(0.075| 260 | 28 | 2.8 [ 40 | 450 |0.05 90 | 28 | 21
30 75 | 800|0.075| 240 | 30 | 3 40 | 420 |0.05 84 | 30 | 23
32 75 | 750|0.075| 230 | 32 | 3.2 | 40 | 400 [0.05 80 | 32 | 24
11 50 |1400(0.05 | 280 | 11 0.4 [ 10 | 290 |0.03 35 11 0.3
12 50 | 1300|0.05 | 260 | 12 | 0.5 | 10 | 270 [0.03 32 | 12 | 04
13 50 | 1200|0.05 | 240 | 13 | 0.5 | 10 | 240 |0.04 38 | 13 | 04
14 50 | 1100(0.05 | 220 | 14 | 0.6 [ 10 | 230 |0.04 37 | 14 | 04
17 50 | 940/0.06 | 230 | 17 | 0.7 [ 19 | 360 |0.04 58 | 17 | 0.5
s 18 50 | 880(0.06 | 210 | 18 | 0.7 [ 19 | 340 |0.04 54 | 18 | 0.6
22 50 720(0.06 | 170 | 22 | 0.9 | 19 | 270 |0.04 43 | 22 | 0.7
28 50 570(0.06 | 140 | 28 | 11 19 | 220 (0.04 35| 28 | 0.8
30 50 530(0.06 | 130 | 30 | 1.2 | 19 | 200 |0.04 32 | 30 | 0.9
32 50 500(0.06 | 120 | 32 | 1.3 | 19 | 190 |0.04 30 | 32 | 1
11 24 690/0.04 | 110 1" 0.2 - - - - - -
12 24 | 640/0.04 | 100 | 12 | 0.2 - - - - - -
13 24 590(0.05 | 120 | 13 | 0.3 - - - - - -
14 24 550(0.05 | 110 | 14 | 0.3 - - - - - -
7 17 24 | 4501(0.05 90 | 17 | 0.3 - - - - - -
18 24 4200.05 84 18 0.4 = = = = = =
22 24 350|0.05 70 | 22 04 - - - - - -
28 24 | 270|0.05 54 | 28 | 0.6 - - - - - -
30 24 | 250|0.05 50 | 30 | 0.6 - - - - - -
32 24 | 240/0.05 48 | 32 | 0.6 - - - - - -

Depth of cut

ae

ap

Note 1) 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 workpiece material installation is poor, vibration or abnormal sounds can occur. In that case, please adjust

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

Note 3) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.
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EXCHANGEABLE HEAD END MILLS

CARBIDE i MX'C6 Hv-c NEW

Corner radius head with coolant hole, 6 flute, Irregular helix

Carbon Steel, Alloy Steel, Cast Iron | Tod Seel PreHardened Steel Herdened Sieelf - Hardened Steel Hardened Steel Austenitic Titanium Alloy, c All Aluminium Al
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  ~PPSr 0¥ uminium Aoy
©) O ©) ©
L
(14
<
2 [S]
8 a Type1
RE APMX
3 | Qe
a
<
(14
2 RE<3
5 +0.020
=) DC=10 [12<DC<16|20<DC<25
8 @E? 0 0 0
- 0.030 - 0.040 - 0.050
. @ Chatter and vibration are suppressed and stable machining is enabled by using irregular helix flutes.
:tl @ Equipped with centre through coolant hole to improve chip evacuation. (mm)
m
5 0 Grade
(]
Order Number DC RE APMX LH DCON |[g5| § |Type
o 2o E
L
o IMX10C6HV100R05010C 10 0.5 10 16 9.7 6 | ® 1
ﬁ IMX10C6HV100R10010C 10 1 10 16 9.7 6 | ® 1
IMX12C6HV120R05012C 12 0.5 12 19 1.7 6| ® 1
ﬁ IMX12C6HV120R10012C 12 1 12 19 1.7 6 | ® 1
E IMX16C6HV160R10016C 16 1 16 24 15.5 6| ® 1
; IMX16C6HV160R30016C 16 5 16 24 15.5 6 | ® 1
(3 IMX20C6HV200R10020C 20 1 20 30 19.5 6 | ® 1
IMX20C6HV200R30020C 20 3 20 30 19.5 6 | ® 1
IMX25C6HV250R10025C 25 1 25 375 24.5 6| ® 1
IMX25C6HV250R30025C 25 3 25 37.5 24.5 6 | ® 1

Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)

@ : Inventory maintained in Japan.
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RECOMMENDED CUTTING CONDITIONS

M Shoulder milling (L/D=3)

Other than the L/D = 3, use following recommended cutting conditions by multiplying the page 5 correction factor by overhang length.

(mm)

Pre-hardened steel, Carbon steel, Alloy steel,
Alloy tool steel

Austenitic stainless steel,
Ferritic and Martensitic stainless steels

Precipitation hardening stainless steel,
Cobalt chromium alloy, Titanium alloy

Work
Material AISI P21, AISI P20, AISI 4340, SKD, SKT AISI 304, AISI 316, AISI 304LN, AISI 316LN, AISI 630, AISI 631, Ti-6Al-4V
AISI 410, AISI 430, AISI 431, AISI 420J2
Dia. %NMQRwWMn““P”F%dmemmmmwmmthMMQmemnH“P”F%dmemmmmwmmmtcmmgRWmMnH“P”F%dmmmmmmwmmm
DC peed (min-1) Toolf (mm/min)|  ap ae =t (min-1) Toolh (mm/min)|  ap ae =t (min-1) Toolh (mm/min)|  ap ae
(m/min) (mm/t.) (m/min) (mmit.) (m/min) (mm/t.)
10 200 | 6400 |0.07 |2700| 10 1.0 | 150 | 4800 |0.07 | 2000 | 10 1.0 100 | 3200 |{0.07 | 1300 | 10 1.0
12 200 | 5300 | 0.085| 2700 | 12 1.2 150 | 4000 | 0.085| 2000 | 12 1.2 100 | 2700 |0.085| 1400 | 12 1.2
16 200 | 4000 |0.088| 2100 | 16 1.6 | 150 | 3000 |0.088| 1600 | 16 1.6 100 | 2000 |0.088| 1100 | 16 1.6
20 200 | 3200 |0.1 1900 | 20 2.0 [ 150 | 2400 |0.1 1400 | 20 2.0 100 | 1600 | 0.1 1000 | 20 2.0
25 200 | 2500 (0.1 1500 | 25 2.5 | 150 | 1900 | 0.1 1100 | 25 2.5 100 | 1300 | 0.1 800 | 25 2.5
ae
Depth of
cut a

Heat resistant alloys

Work
Material Inconel718
Dia. CS)utting Revolution | F€€d PeT | Feed rate|Depth of cut| Width of Cut
DC (meﬁﬁr?) (min-1) (nzﬁtﬂ_) (mm/min)|  ap ae
10 40 | 1300 |0.033| 260 10 0.5
12 40 | 1100 |0.035| 230 12 0.6
16 40 800 | 0.038| 180 16 0.8
20 40 640 [0.04 | 150 | 20 1.0
25 40 51010.04 | 120 25 1.3
ae
Degltji: of ap

Note 1) 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 workpiece material installation is poor, vibration or abnormal sounds can occur. In that case, please adjust

the revolution, feed rate and depth of cut.

Note 2) The revolution and feed rate can be increased at smaller depth of cut.
Note 3) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.
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EXCHANGEABLE HEAD END MILLS

e iMX-C6HV/C10HV/C12HV

Corner radius head, Multi-flute, Irregular helix

435° 44.5°
45° 45°

DC<12 __ DC>12 DC<12___DC>12
Carbon Steel, Alloy Steel, Cast Iron | Tod Seel PreHardened Steel Herdened Sieelf - Hardened Steel Hardened Steel Austenitic Titanium Alloy, c All Aluminium Al
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  ~PPSr 0¥ uminium Aoy
©) O ©) ©
w 3
: 8
8 8 - E Type1
n —
| ‘
APMX N TG
(2] RE M} Curved
2 LH ' Edge
2 3
= g
8 - \ ] Type2
o m RE<1 °
= = -
T £0.020 ‘
o APMX :
=1 DC<12 | DC>12 RE N L
o ) ) LH ' Edge
e - 0.020 - 0.030
. @ High machining efficiency due to the multi-flute design.
:tl @ Irregular helix controls vibration and achieves stable machining. (mm)
om
5 0 Grade
(]
Order Number DC RE APMX LH DCON |[g5| § |Type
(04 20 E
L
o IMX10C6HV100R05010 10 0.5 10 16 9.7 6| @ 1
|<—t IMX10C6HV100R10010 10 1 10 16 9.7 6| @ 1
IMX12C6HV120R10012 12 1 12 19 1.7 6| @ 1
ﬁ IMX16C10HV160R10016 16 1 16 24 198 10| @ 2
E IMX20C12HV200R10020 20 1 20 30 19.5 12| @ 2
; IMX25C12HV250R10025 25 1 25 37.5 24.5 12| @ 2
(&) Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)

@ : Inventory maintained in Japan.
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RECOMMENDED CUTTING CONDITIONS

M Shoulder milling (L/D=3)

Other than the L/D = 3, use following recommended cutting conditions by multiplying the page 5 correction factor by overhang length.

(mm)

Pre-hardened steel, Carbon steel, Alloy steel,
Alloy tool steel

Austenitic stainless steel,
Ferritic and Martensitic stainless steels

Precipitation hardening stainless steel,
Cobalt chromium alloy, Titanium alloy

Work
Material AISI P21, AISI P20, AISI 4340, SKD, SKT AISI 304, AISI 316, AISI 304LN, AISI 316LN, AISI 630, AISI 631, Ti-6Al-4V
AISI 410, AISI 430, AISI 431, AISI 420J2
Dia. CS)utting Revolution| F€29 PeT | Feed rate| Depth of cut| Width of Cut | SUtING | Revolution | FE4 PT | Feed rate Depth of cut| Width of Cut | SULNG | Revolution | F€€4 PeT | Feed rate Depth of cut| Width of Cut
DC peed (min-") Tooth (mm/min)|  ap ae Speed (min-1) Tooth (mm/min)|  ap ae Speed (min-1) Tooth (mm/min)|  ap ae
(m/min) (mm/t.) (m/min) (mmit.) (m/min) (mm/t.)
10 200 | 6400 |0.07 |2700| 10 1 150 | 4800 | 0.07 | 2000 | 10 1 100 | 3200 |0.07 | 1300 | 10 1
12 200 | 5300 | 0.085| 2700 | 12 1.2 150 | 4000 | 0.085| 2000 | 12 1.2 100 | 2700 | 0.085| 1400 | 12 1.2
16 200 | 4000 |0.088| 3500 | 16 0.6 150 | 3000 | 0.088| 2600 | 16 0.64 | 100 | 2000 |0.088| 1800 | 16 0.6
20 200 | 3200 |0.1 3800 | 20 0.8 150 | 2400 | 0.1 2900 | 20 0.8 100 | 1600 | 0.1 1900 | 20 0.8
25 200 | 2500 | 0.1 3000 | 25 1 150 | 1900 | 0.1 2300 | 25 1 100 | 1300 | 0.1 1600 | 25 1
ae
Depth of
cut a

|
Heat resistant alloys

Work
Materal Inconel718
Dia. %”mng Revolution| F€2d Per | Feed rate|Depth of cut Width of Cut
DC (m;;re;]eig) (min-1) (r;r]?%t/r;_) (mm/min)|  ap ae
10 40 |1300|0.033| 260 | 10 0.5
12 40 |1100|0.035| 230 | 12 0.6
16 40 800 | 0.038| 300 | 16 0.6
20 40 640 [0.04 | 310 | 20 0.8
25 40 510/0.04 | 240 | 25 1
ae
Degltjrt\ of ap

Note 1) 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 workpiece material installation is poor, vibration or abnormal sounds can occur. In that case, please adjust

the revolution, feed rate and depth of cut.

Note 2) The revolution and feed rate can be increased at smaller depth of cut.
Note 3) If the machining radius at the corner is the same as the tool radius when using the head with more than 10 flutes, please set the depth

of cut and feed rate to half of the above.

Note 4) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.
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EXCHANGEABLE HEAD END MILLS

CARBIDE iMX-c4F D-c

With coolant hole Multi-task corner radius end mill for high feed cutting

06

Carbon Steel, Alloy Steel, Cast Iron | Tod Seel PreHardened Steel Herdened Sieelf - Hardened Steel Hardened Steel Austenitic Titanium Alloy, c All Aluminium Al
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel [Heat Resistant Alloy|  ~2PPS" %Y uminium Afoy
©) ©) ©) ©) ©) O
L
(14 z
< 8
: (=]
0 | —
»n 8 B E*E—E ~Type1
n __|[.apmx
=] A3
<Dt LH
14
o
=
I
o
8 DC=<12 DC>12
@ 0 0
- 0.020 - 0.030
. @ Multi-task corner radius type and 4 flutes offer high feed and high efficiency.
:tl @ Centre coolant hole provides effective cooling and stable coolant supply. (mm)
(1]
» 5 @ ¥x¢ |Grade
Order Number DC RE1 APMX A3 LH DCON (g5 % § Type
o Zu| o Y
w
L
o IMX10C4FD10010C 10 1.99 0.7 10.5 16 9.7 4 |21° @ 1
|<—t IMX12C4FD12012C 12 2.1 0.8 12.5 19 1.7 4 |28°( @ 1
IMX16C4FD16016C 16 2.75 1 16.5 24 15.5 4 |3° (] 1
ﬁ IMX20C4FD20021C 20 3.07 1.3 21 30 19.5 4 |33 @ 1
E IMX25C4FD25026C 25 4.21 1.6 26 37.5 24.5 4 |45° @ 1
; Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)
o Note 2) Multi-task corner radius is not suitable for corner radius milling that transfers an R-shape because cutting at R is incomplete.
*1 RE1 : Approx. R
*2 RMPX : Max. Ramping Angle
(mm)
I e Y
*1 y .
Order Number RE1 Multi-task Radius Part
S10 DCIN RE2 RE3
IMX10C4FD10010C 1.99 0.27 3.4 15 5
IMX12C4FD12012C 2.1 0.33 4.5 1.5 6
IMX16C4FD16016C 275 0.42 6.2 2 8 RE1
IMX20C4FD20021C 3.07 0.59 8 2 10
IMX25C4FD25026C 4.21 0.67 10 3 12 Please programme CAM as an
R2 cutter radius, when using

the iMX

The approximate uncut portions
for the programme are as
follows.

@ : Inventory maintained in Japan.
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RECOMMENDED CUTTING CONDITIONS

M Shoulder milling (L/D=3)

Other than the L/D = 3, use following recommended cutting conditions by multiplying the page 5 correction factor by overhang length.

(mm)
Carbon steel, Alloy steel, Mild steel, Copper, Pre-hardened steel, Carbon steel, Alloy steel, Hardened steel, Precipitation hardening stainless steel,
Work Copper alloys Alloy tool steel Ferritic and Martensitic stainless steels,
Material AISI 1045, AISI 4140, ASTM A36, AISI 1010 AISI P21, AISI P20, AISI 4340, SKD, SKT AISI H13, AISI L6, AISI 431, AISI 420J2, AISI 630,
AISI 631
Dia. %MWQRwWMn““P”F%dmemmmmwmmthMMQmemnH“P”F%dmemmmmwmmmtcmmgRWmMnH“P”F%dmmmmmmwmmm
DC peed (min-1) Toolf (mm/min)|  ap ae =t (min-1) Toolh (mm/min)|  ap ae =t (min-1) Toolh (mm/min)|  ap ae
(m/min) (mm/t.) (m/min) (mmit.) (m/min) (mm/t.)
10 150 | 4800| 0.4 | 7700 | 0.5 6 135 | 4300 | 0.4 | 6900 | 0.5 6 120 | 3800 | 0.3 | 4600 | 0.5 6
12 150 | 4000 | 0.45 | 7200 | 0.6 7.2 | 135 | 3600 | 0.45 | 6500 | 0.6 7.2 | 120 | 3200 | 0.3 | 3800 | 0.6 7.2
16 150 | 3000 | 0.5 |6000 | 0.8 9.6 | 135 | 2700 | 0.5 |5400|0.8 9.6 | 120 | 2400 | 0.4 |3800|0.8 9.6
20 150 | 2400 | 0.5 |4800 |1 12 135 | 2100 | 0.5 |4200 |1 12 120 | 1900 | 0.4 | 3000 | 1 12
25 150 | 1900 | 0.5 |3800|1.25 | 15 135 | 1700| 0.5 |3400|1.25 | 15 120 | 1500 | 0.4 | 2400 |1.25 | 15
ae
Depth of
Austenitic stainless steel, Titanium alloy, Heat resistant alloys
Work Cobalt chromium alloy
Material | |51 304, AlSI 316, AISI 304LN, AISI 316LN, Inconel718
Ti-6Al-4V
Dia. | CUtting | Reyolytion| Feed Per | Feed rate Depth of cut| Width of Cut| SUttiNG | Revolution| F€8d Per | Feeq rate|Depth of cu Width of Cut
DC e (min-1) Tooth (mm/min)| a ae ek (min-1) Tooth (mm/min)| a ae
(m/min) (mmit.) p (m/min) (mmit.) p
10 40 |1300| 0.2 | 1000 | 0.5 6 25 | 800 | 01 320 | 0.5 6
12 40 | 1100| 0.2 880 | 0.6 72| 25 | 660 | 0.1 260 | 0.6 7.2
16 40 800 | 0.3 960 | 0.8 96| 25 | 500 | 0.15| 300 | 0.8 9.6
20 40 640 | 0.3 770 | 1 12 25 | 400 | 0.15| 240 |1 12
25 40 510| 0.3 610|1.25 | 15 25 | 320 | 0.15| 190 | 1.25 | 15
ae
Depth of

Note 1) Vibration may occur if there is poor rigidity of the machine or workpiece material. In that case, please adjust the revolution, feed rate

and depth of cut.

Note 2) The revolution and feed rate can be increased at smaller depth of cut.

Note 3) Reduce the feed by 1/2 for ramping process.

Note 4) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.
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EXCHANGEABLE HEAD END MILLS

CARBIDE i M x- c4 FV

Corner radius head for high efficiency machining, 4 flute, Irregular helix

43°
45°

Carbon Steel, Alloy Steel, Cast Iron | Tod Seel PreHardened Steel Herdened Sieelf - Hardened Steel Hardened Steel Austenitic Titanium Alloy, CamaerAls At Als
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Heat Resistant Alloy pp Y Y
©) © ©

[TT]
(14
<
=)
o
(7]

(2]
=
a
<
(14
2 RE<3 | RE=4
5 +0.010 +0.020
2 DC=<12 DC>12
e S |
- 0.020 - 0.030
. @ Corner radius end mill for high efficiency machining
:tl @ Irregular helix controls vibration and achieves stable machining. (mm)
om
5 @ Grade
Order Number DC RE APMX LH DCON s35| 8§ Type
Z| g

5 ]
o IMX10C4FV100R20010 10 2 10.5 16 9.7 4 [ 1
|<—t IMX12C4FV120R20012 12 2 12.5 19 1.7 4 ® 1

IMX16C4FV160R30016 16 3 16.5 24 15.5 4 ® 1
ﬁ IMX20C4FV200R30021 20 3 21 30 19.5 4 [ ) 1
E IMX25C4FV250R40026 25 4 26 37.5 24.5 4 [ 1
; Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)
(&)

@ : Inventory maintained in Japan.
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RECOMMENDED CUTTING CONDITIONS

CARBIDE

. een L
EHigh depth of cut conditions (mm) st:
Carbon steel, Alloy steel, Pre-hardened steel, Hardened steel (45—55HRC) 8
Gray cast iron Alloy tool steel n
Work Material
AISI 1045, AISI 4140, AISI No 45 B AISI P21, AISI P20, SKD, SKT AISI H13, AISI L6 o
=
Dia. |Corner R (éutéigg Revolution F?ri?)t%er Feed rate Depth of cut| Width of Cut (S:”t;igg Revolution F?I%%t?]er Feed rate Depth of cut| Width of Cut %utéi(r;g Revolution F?r%‘;tﬁer Feed rate Depth of cut| Width of Cut [a)
DC RE (mp/min) (min-1) (mmit.) (mm/min)| ap ae (mF;min) (min-1) (mmit.) (mm/min)| ap ae (mp/min) (min-1) (mmit.) (mm/min)| ap ae é
10 2 90 [2900|0.25|2900| 1.2 | 45| 75 |2400| 0.23 |2200| 1 45| 60 |1900|0.22 |[1700| 0.7 | 4.5
12 2 90 |2400|0.25|2400| 1.8 | 6 75 |2000| 0.23 {1800| 14 | 6 60 [1600|0.22 |[1400| 0.9 | 6 g
16 3 90 (1800 0.25|1800| 1.8 75| 75 [1500| 0.23 |{1400| 1.4 75| 60 |1200|0.22 |[1100| 0.9 7.5 T
20 3 90 [1400|0.25 |1400| 1.8 | 9 75 [1200| 0.23 |1100| 1.4 | 9 60 | 950(0.22| 840| 0.9 | 9 g
25 4 90 [1100|0.25|1100| 24 (115 | 75 | 950|0.23| 870| 1.8 |[115| 60 | 760|0.22 | 670| 1.2 |11.5 8
ae
Depth of cut %}ap |
|
<
m
WM High speed milling ()
o
Carbon steel, Alloy steel, Pre-hardened steel, Hardened steel (45—55HRC) <
Gray cast iron Alloy tool steel =
Work Material
AISI 1045, AISI 4140, AISI No 45 B AISI P21, AISI P20, SKD, SKT AISI H13, AISI L6 4
L
Dia. |Corner R %‘52'33 Revolution F?ri‘;tﬁer Feed rate|Depth of cut| Widh of Cut %‘5223 Revolution Fe_:l%rétﬂer Feed rate|Depth of cut| Width of Cut %‘;2.23 Revolution F?r%‘ét%er Feed rate|Depth of cut| Width of Cut =
DC RE (m/min) (min-1) (mmit.) (mm/min)| ap ae | (m/min) (min-1) (mmit.) (mm/min)|  ap 2 | (m/min) (min-1) (mmit.) (mm/min)| ap ae ;
10 2 150 (4800 0.4 |7700| 0.6 | 4.5 | 125 |4000| 0.35 |5600|0.46 | 4.5 | 100 |3200| 0.3 |3800(0.36 | 4.5 ©
12 2 150 [4000| 0.45|7200| 0.9 | 6 125 [3300| 0.4 |5300|0.7 6 100 [2700| 0.3 |3200|0.45| 6
16 3 150 [3000| 0.5 |6000| 0.9 | 7.5 | 125 |2500| 0.45 [4500| 0.7 7.5 100 |2000| 0.3 |2400(0.45| 7.5
20 3 150 [2400| 0.5 |4800| 0.9 | 9 125 |2000| 0.45 | 3600 | 0.7 9 100 {1600 | 0.35 |2200|0.45 | 9
25 4 150 {1900 0.5 |3800| 1.2 [11.5 | 125 |1600| 0.45 |2900/0.9 |11.5 | 100 [1300|0.35|1800|0.6 |11.5
ae
Depth of cut %}ap

Note 1) 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 workpiece material installation is poor, vibration or abnormal sounds can occur. In that case, please adjust
the revolution, feed rate and depth of cut.

Note 2) The revolution and feed rate can be increased at smaller depth of cut.

Note 3) For profile machining such as mould machining conditions may differ considerably depending on the workpiece material geometry,
machining methods, and depth of cut. Reduce the feed rate especially when machining the corner sections of a workpiece material.

Note 4) Air blower or oil mist is recommended for good chip evacuation.
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EXCHANGEABLE HEAD END MILLS

CARBIDE i M x- c 3A

Corner radius head, 3 flute, For aluminium alloy

o

Carbon Steel, Alloy Steel, Cast Iron | Tod Seel PreHardened Steel Herdened Sieelf - Hardened Steel Hardened Steel Austenitic Titanium Alloy, c All Aluminium Al
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel [Heat Resistant Alloy|  ~2PPS" %Y uminium Afoy
©)
Lu =z
e g
= [
8 a - Type1
" of APMX | &W
2 LH ! (E:géveed
a
< 3
o g
- Type2
2 RE<5
5 +0.020 ‘
2 ‘ DC<12 | DC>12 &Wﬁ
o | Curved
IZ 0 0 Edge
- 0.020 - 0.030 Offset Type
. @ High efficiency machining due to the sharp cutting edge and polished rake face.
=
< (mm)
m
5 0 Grade
O o
Order Number DC RE APMX LH DCON 65| 8 |Type
IZ FTS E
L
o IMX10C3A100R10008 10 1 8 16 9.7 3 ) 1
ﬁ IMX10C3A100R25008 10 2.5 8 16 9.7 3 ® 1
IMX10C3A120R10010 12 1 10.1 19 9.7 3 ) 2
ﬁ IMX12C3A120R10009 12 1 9.6 19 11.7 3 ) 1
E IMX12C3A120R32009 12 3.2 9.6 19 11.7 3 ° 1
; IMX12C3A140R10011 14 1 11.7 22.5 11.7 3 ) 2
o IMX16C3A160R10012 16 1 12.8 24 15.5 3 ° 1
IMX16C3A160R32012 16 3.2 12.8 24 15.5 3 ) 1
IMX16C3A180R32014 18 3.2 14.9 27 15.5 3 ° 2
IMX20C3A200R10016 20 1 16 30 19.5 3 ) 1
IMX20C3A200R32016 20 3.2 16 30 19.5 3 ) 1
IMX20C3A220R32018 22 3.2 18.6 88 19.5 3 ) 2
IMX25C3A250R10020 25 1 20 375 24.5 3 ) 1
IMX25C3A250R32020 25 3.2 20 37.5 24.5 3 ) 1
IMX25C3A250R50020 25 5 20 37.5 24.5 3 ° 1
IMX25C3A280R32023 28 3.2 234 41.5 24.5 3 ) 2

Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)

@ : Inventory maintained in Japan.
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RECOMMENDED CUTTING CONDITIONS

CARBIDE

l Shoulder milling (L/D=3) (mm) H Shoulder milling (L/D=5) (mm) E
Aluminium alloy Aluminium alloy 8
Work Work n
Material| Ag061, A7075 Material| Ag061, A7075
IZ[))ig. (s;‘;té'gg Revqlu_tion F?r%gtﬁer Feed rate | Depth of cut | Width of Cut Dia. %‘;té'gg Revo_lu»tion F?I%?)t‘t)\er Feed rate | Depth of cut | Width of Cut (=)
(m/min) (min-1) (mmit.) (mm/min) ap ae DC (m/min) (min-1) (mmit.) (mm/min) ap ae é
10 500 16000 | 0.117 | 5600 8 3 10 300 9500 0.09 2600 8 1.2
12 500 13000 | 0.118 | 4600 9.6 3.6 12 300 8000 0.09 2200 9.6 1.44 g
16 500 9900 | 0.153 4500 12.8 4.8 16 300 6000 0.12 2200 12.8 1.92 T
20 500 8000 | 0.175 | 4200 16 6 20 300 4800 0.14 2000 16 2.4 g
25 500 6400 | 0.211 | 4100 20 7.5 25 300 3800 0.17 1900 20 3 8
ae ae
Depth of ap Depth of ap 4
Cut Cut a0
<
m
l Shoulder milling (L/D=7) (mm)
Aluminium alloy 5
Work o
Material | r6061, A7075 s
DDi<a:. %‘;‘é‘gg Riéoilnuji)on F?rgg per (Friﬁf/ r;al:s Depﬂ; of cut | Width of Cut ﬁ
(m/min) (mmit.) P e L
10 200 6400 0.08 1500 8 0.6 5
12 200 5300 0.08 1300 9.6 0.72 E:)
16 200 4000 0.11 1300 12.8 0.96
20 200 3200 0.12 1200 16 1.2
25 200 2500 0.15 1100 20 1.5
ae
DeCle of ap
W Slot milling (L/D=3) wm  EPlunging (L/D=3) (o)
Aluminium alloy Aluminium alloy
Work Work
Material| Ag061, A7075 Material| Ag061, A7075
be %gg'gg Revolution F?r%gtﬁer Feed rate | Depth of cut De (S:gg'gg Revolution| Feed per Rev.| Feed rate |Driled Depth| ~ Step
(m/min) (min-1) (mmit.) (mm/min) ap (m/min) (min-1) | (mm/rev) | (mm/min) ap ap2
10 500 16000 0.068 3300 5 10 300 9500 0.1 950 5 25
12 500 13000 0.072 2800 6 12 300 8000 0.1 800 6 2.5
16 500 9900 0.093 2800 8 16 300 6000 0.1 600 8 25
20 500 8000 0.108 2600 10 20 300 4800 0.1 480 10 2.5
25 500 6400 0.127 2400 12.5 25 300 3800 0.1 380 12.5 25
DC
Depth of ap Depth of gi
Cut W Cut R A
/ DC:Dia. L

Note 1) Vibration may occur if there is poor rigidity of the machine or workpiece material. In that case, please adjust the revolution, feed rate
and depth of cut.

Note 2) The use of water-soluble coolant is effective.

Note 3) For the feed rate information, the feed per revolution rate is listed.
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EXCHANGEABLE HEAD END MILLS

CARBIDE i M x- c 3A

Corner radius head, 3 flute, For aluminium alloy, Offset type

RECOMMENDED CUTTING CONDITIONS

w . s
sr.: M Side milling (mm)
8 Aluminium alloy
(2]
Work Material
A6061, A7075

(/2]
2 Cutti Feed
(=) Dia. utling - |Revolution| "€€9 PeT | Feed rate | Depth of cut | Width of Cut
é L/D DC (ﬁﬁﬁg) (min-1) (Log;?) (mm/min) ap ae

12 500 13000 | 0.117 | 4600 9.6 2.4
g 14 500 11000 | 0.118 | 3900 11.2 2.8
T 3 18 500 8800 | 0.153 4000 14.4 3.6
= 22 | 500 | 7200 | 0.175 | 3800 | 176 | 44
8 28 500 5700 | 0.211 | 3600 22.4 5.6

12 300 8000 | 0.09 2200 9.6 1.0
14 300 6800 | 0.09 1800 1.2 1.1
300 5300 | 0.12 1900 14.4 1.4
22 300 4300 | 0.14 1800 17.6 1.8
28 300 3400 | 0.17 1700 224 22

ae

BALL
)]
-
®

14

E Depth of cut ap

=

14 Note 1) Vibration may occur if there is poor rigidity of the machine or workpiece material. In that case, please adjust the revolution, feed rate
T and depth of cut.

= Note 2) The use of water-soluble coolant is effective.

<

I

(8]
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IMX-C8T/C10T/C12T/C15T-C

Corner radius, Taper head, Multi-flute, With coolant hole

Carbon Steel, Alloy Stee, Cast Iron | ToolStee, PreHardened Stel Hardened Skelf  Hardened Steel Hardened Steel Austenitic Titanium Alloy, c All Aluminium Al
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  ~2PPS"~1%Y uminium Afoy
©) ©)
8 g - Typef
RE
LH
RE <2
+0.015
m DC <12 DC>12
0 0
- 0.020 - 0.030
@ Suitable for 3-dimensional free-form surface machining such as blades.
@ High feed cutting is possible due to multiple cutting edges. (mm)
= 0 Grade
Order Number DC RE APMX DCX LH DCON BHTA | 5 *3 § Type
ZL o
w
IMX10C8T080R05T080C 8 0.5 712 10 16 9.7 8° 8 [ ] 1
IMX10C8T080R10T080C 8 1 712 10 16 9.7 8° 8 ([ ] 1
IMX12C10T100R05T080C 10 0.5 712 12 19 1.7 8° 10 [ ] 1
IMX12C10T100R10T080C 10 1 712 12 19 1.7 8° 10 ([ ] 1
IMX16C15T150R05T080C 15 0.5 3.56 16 24 15.5 8° 15 [ ] 1
IMX16C15T150R10T080C 15 1 3.56 16 24 15.5 8° 15 ([ ] 1
IMX16C12T150R20T080C 15 2 3.56 16 24 15.5 8° 12 [ ] 1
IMX20C15T190R05T080C 19 0.5 3.56 20 30 19.5 8° 15 ([ ] 1
IMX20C15T190R10T080C 19 1 3.56 20 30 19.5 8° 15 ([ ] 1
IMX20C12T190R20T080C 19 2 3.56 20 30 19.5 8° 12 ([ ] 1
Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)
Recommended Cutting Conditions
M Shoulder milling (L/D=3)
Other than the L/D = 3, use following recommended cutting conditions by multiplying the page 5 correction factor by overhang length.
(mm)
Austenitic stainless steels, Precipitation hardening stainless steels, Heat resistant alloys
Ferritic and Martensitic stainless steels Titanium alloys
Work Material
AISI 304, AISI 316, AISI 304LN, AISI 316LN, [ AISI 630, AISI 631, Ti-6Al-4V Inconel718

AISI 410, AISI 430, AISI 431, AISI 420J2

Dia. No. of |SUting Reyoiution|F€€d Per|Feeq rate|Depth o cut Widh of Ct %utting Revolution| €89 Pe|Feed rate|Depth of cut| Widh of Cut (S:utting Revolution| €29 Per|Feeq rate|Depth of cut Widh of Cut

DC Flutes (?np/r%?r?) (min-1) (nE(;%t/r;_) (mm/min)| ap ae (mp/%?r?) (min-1) (rl?gt/q_)(mm/min) ap ae (mp;fneir?) (min-1) (r'rl']c;%t/fz') (mm/min)|  ap ae
8 8 | 300 (12000| 0.1 |9600| 0.3 | 1.2 | 200 |8000| 0.1 |6400| 0.3 | 1.2 | 60 |2400|0.08 1500| 0.3 | 0.8

10 10 | 300 | 9500|{ 0.1 |9500| 0.3 | 1.5 | 200 |6400| 0.1 |[6400| 0.3 | 1.5 [ 60 |1900| 0.08 |[1500| 0.3 | 1

15 12 | 300 | 6400| 0.129200| 0.3 | 2.2 | 200 |4200| 0.12 |6000| 0.3 | 2.2 | 60 |1300| 0.1 |[1600| 0.3 | 1.5
15 15 | 300 | 6400/ 0.1 |9600| 0.3 | 2.2 | 200 [4200| 0.1 |6300| 0.3 | 2.2 [ 60 |1300|0.08 |[1600| 0.3 | 1.5
19 12 | 300 | 5000| 0.12 |7200| 0.3 | 2.8 | 200 |[3400| 0.12 |4900| 0.3 | 2.8 | 60 |1000| 0.1 |1200| 0.3 | 1.9
19 15 | 300 | 5000 0.1 |7500| 0.3 | 2.8 | 200 |[3400| 0.1 |5100| 0.3 | 2.8 [ 60 |1000| 0.08 {1200 0.3 | 1.9

ae

Depth of Cut %&ap

Note 1) Vibration may occur if there is poor rigidity of the machine or workpiece material. In that case, please adjust the revolution, feed rate
and depth of cut.
Note 2) The use of water-soluble coolant is effective.

@ : Inventory maintained in Japan.
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EXCHANGEABLE HEAD END MILLS

CARBIDE i M x- R4 F

Roughing head, 4 flute

0

Carbon Steel, Alloy Steel, Cast Iron | Tod Seel PreHardened Steel Herdened Sieelf - Hardened Steel Hardened Steel Austenitic Titanium Alloy, c All Aluminium Al
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel [Heat Resistant Alloy|  ~2PPS" %Y uminium Afoy
©) O ©) © O
t z
o
< a
2
(e
n Type1
n
2
a LH
_,  @The roughing edge geometry reduces cutting resistance.
&l Effective when rigidity of the machine or work material is low. (mm)
m
5 0 Grade
[}
Order Number DC APMX LH DCON 65| § [Type
Zo| &
ﬁ [
o IMX10R4F10010 10 10.5 16 9.7 4 [ ] 1
|<—t IMX12R4F12012 12 12.5 19 1.7 4 ([ ] 1
IMX16R4F16016 16 16.5 24 15.5 4 ([ ] 1
ﬁ IMX20R4F20021 20 21 30 19.5 4 [ ] 1
'E IMX25R4F25026 25 26 37.5 24.5 4 [ ] 1
; Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)
(&)
RECOMMENDED CUTTING CONDITIONS
M Shoulder milling (L/D=3)
Other than the L/D = 3, use following recommended cutting conditions by multiplying the page 5 correction factor by overhang length.
(mm)
Carbon steel, Alloy steel, Mild steel, Copper, Pre-hardened steel, Carbon steel, Alloy steel, Austenitic stainless steel,
Work Copper alloys Alloy tool steel Ferritic and Martensitic stainless steels, Titanium alloy
Material AISI 1045, AISI 4140, ASTM A36, AISI 1010 AISI P21, AISI P20, AISI 4340, SKD, SKT AISI 304, AISI 316, AISI 304LN, AISI 316LN,

AISI 410, AISI 430, AISI 431, AISI 420J2, Ti-6AI-4V

Dia. ‘é‘;‘é@g Revolution| 7€29 Per | Feed rate|Depth of cut| Width of Cut %gg‘gg Revolution| F€29 Per | Feed rate|Depth of cut| Width of Cut %gg‘gg Revolution| F€29 PeT | Feed rate|Depth of cut| Width of Cut
DC (m/min) (min-1) (mmit.) (mm/min)|  ap 2 |(m/min) (min-1) (mmit.) (mm/min)|  ap @€ |(m/min) (min-1) (mmit.) (mm/min)|  ap ae

10 150 | 4800 | 0.045| 860 | 8 4 120 | 3800 |0.03 | 460 | 8 4 100 | 3200 | 0.038| 490 | 8 4
12 150 | 4000 |0.045| 720 | 9.6 | 4.8 | 120 | 3200 |0.033| 420 | 9.6 | 4.8 | 100 |2700|0.04 | 430 | 96| 4.8
16 150 | 3000 |0.05 | 600 | 12.8 | 6.4 | 120 | 2400 |0.038| 360 | 12.8 | 6.4 | 100 | 2000 |0.045| 360 | 128 | 6.4
20 150 | 2400 | 0.05 | 480 | 16 8 120 | 1900 | 0.038| 290 | 16 8 100 | 1600 | 0.045| 290 | 16 8
25 150 | 1900 | 0.06 | 460 | 20 10 120 | 1500 | 0.038| 230 | 20 10 100 | 1300 | 0.045| 230 | 20 10

ae

Depth of

cut ap

Note 1) Vibration may occur if there is poor rigidity of the machine or workpiece material. In that case, please adjust the revolution, feed rate
and depth of cut.

Note 2) The revolution and feed rate can be increased at smaller depth of cut.

Note 3) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.

@ : Inventory maintained in Japan.
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M Shoulder milling (L/D=3)

Other than the L/D = 3, use following recommended cutting conditions by multiplying the page 5 correction factor by overhang length.

(mm)

Precipitation hardening stainless steel, Heat resistant alloys
Work Cobalt chromium alloy
Material | 151 630, Alsi 631 Inconel718
Dia. %Umng Revolution| F€29 PeT | Feed rate| Depth of cut| Width of Cut | SUtING | Revolution| FE€ PT | Feed rate [Depth of cut| idth of Cut
DC pekd (min-1) oz (mm/min)|  ap ae Elel (min-1) ety (mm/min)|  ap ae
(m/min) (mm/t.) (m/min) (mmit.)
10 75 |2400|0.03 | 290 8 4 40 |1300|0.04 | 210 8 1
12 75 | 2000 |0.033| 260 96 | 48| 40 |1100|0.045| 200 96 | 1.2
16 75 1500 (0.038| 230 | 12.8 | 6.4 | 40 800/0.05 | 160 | 12.8 | 1.6
20 75 |1200|0.038| 180 | 16 8 40 640 10.05 | 130 | 16 2
25 75 950 /0.038| 140 | 20 10 40 510/0.05 | 100 | 20 2.5
ae
Depth of
cut ap
H Slot milling (mm)
Carbon steel, Alloy steel, Mild steel, Copper, Pre-hardened steel, Carbon steel, Alloy steel, Austenitic stainless steel,
Work Copper alloys Alloy tool steel Ferritic and Martensitic stainless steels, Titanium alloy
Material AISI 1045, AISI 4140, ASTM A36, AISI 1010 AISI P21, AISI P20, AISI 4340, SKD, SKT AISI 304, AISI 316, AISI 304LN, AISI 316LN,
AISI 410, AISI 430, AISI 431, AISI 420J2, Ti-6Al-4V
Dia. | Cutting Speed | Revolution | Feed per Tooth |Feed rate|Depth of cut | Cutting Speed | Revolution | Feed per Tooth | Feed rate| Depth of cut | Cutting Speed | Revolution | Feed per Tooth |Feed rate| Depth of cut
DC (m/min) | (min') | (mm/t.) |(mm/min)| ap (m/min) | (min') | (mm/t.) |(mm/min)| ap (m/min) | (min-') | (mm/t.) |(mm/min)| ap
10 100 | 3200 | 0.04 510 5 80 2500 | 0.03 300 5 60 1900 | 0.02 150 4
12 100 | 2700 | 0.045 | 490 6 80 2100 | 0.032 | 270 6 60 1600 | 0.025 | 160 4.8
16 100 2000 | 0.05 400 8 80 1600 | 0.038 | 240 8 60 1200 | 0.03 140 6.4
20 100 1600 | 0.05 320 10 80 1300 | 0.038 | 200 10 60 950 | 0.034 | 130 8
25 100 1300 | 0.06 310 12 80 1000 | 0.038 | 150 12 60 760 | 0.034 | 100 10
DC
Depth of a
cut P
4 DC:Dia.

Precipitation hardening stainless steel,
Cobalt chromium alloy

Work
Material | 151 630, Alsi 631
Dia. | Cutting Speed | Revolution | Feed per Tooth |Feed rate|Depth of cut
DC (m/min) | (min') | (mm/t.) |(mm/min)| ap
10 40 1300 | 0.016 83 4
12 40 1100 | 0.02 88 4.8
16 40 800 | 0.024 77 6.4
20 40 640 | 0.027 70 8
25 40 510 | 0.027 55 10
DC
Depth of W ap
cut i .
DC:Dia.

Note 1) Vibration may occur if there is poor rigidity of the machine or workpiece material. In that case, please adjust the revolution, feed rate

and depth of cut.
Note 2) The revolution and feed rate can be increased at smaller depth of cut.
Note 3) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.
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EXCHANGEABLE HEAD END MILLS

CARBIDE i M x- Rc4 F -c

Roughing head with coolant hole, 4 flute

0

Carbon Steel, Aloy Steel, Cast Iron | ToolSeel, PreHadened Steel Hadened Skel| - Hardened Steel Hardened Steel Austenitic . .
(<30HRC) (45HRC) (£55HRC) (>55HRC) Stainless Steel | aniumAloy™ )~ CopperAlloy | Aluminium Alloy
©) ©) ©)
11}
g 2
< g
g o L
(7] al = ), r—= Type1
(2} APMX
=2 RE
g LH

@ The roughing edge geometry reduces cutting resistance. Effective when the rigidity of the machine or work material is low.

2 @ Centre through coolant hole provides excellent chip evacuation. (mm)
m
« o |CGrade
Order Number DC RE APMX LH DCON | o 2| § |type
o Zic E
E IMX10RC4F100R05010C 10 0.5 10.5 16 9.7 4 (] 1
|<—t IMX10RC4F100R10010C 10 1 10.5 16 9.7 4 ® 1
IMX12RC4F120R05012C 12 0.5 12.5 19 1.7 4 (] 1
ﬁ IMX12RC4F120R10012C 12 1 12.5 19 1.7 4 (] 1
'E IMX12RC4F120R15012C 12 1.5 12.5 19 11.7 4 [ 1
% IMX12RC4F120R20012C 12 2 12.5 19 1.7 4 (] 1
o IMX16RC4F160R05016C 16 0.5 16.5 24 15.5 4 o 1
IMX16RC4F160R10016C 16 1 16.5 24 1849 4 ® 1
IMX16RC4F160R15016C 16 1.5 16.5 24 15.5 4 ® 1
IMX16RC4F160R20016C 16 2 16.5 24 190 4 [ 1
IMX16RC4F160R30016C 16 3 16.5 24 15.5 4 ® 1
IMX20RC4F200R05021C 20 0.5 21 30 19.5 4 (] 1
IMX20RC4F200R10021C 20 1 21 30 19.5 4 (] 1
IMX20RC4F200R20021C 20 2 21 30 19.5 4 ® 1
IMX20RC4F200R30021C 20 3 21 30 19.5 4 ® 1

Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)

@ : Inventory maintained in Japan.
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CARBIDE

RECOMMENDED CUTTING CONDITIONS

s L
H Shoulder milling (mm) st:
Carbon steel, Alloy steel, Mild steel Titanium Alloy, Austenitic stainless steel, Precipitation hardening stainless steel 8
W Ferritic and Martensitic stainless steels (7))
ork
Material | Aisi 1045, AISI 4140 Ti-6AI-4V, AIS| 304, AISI 316LN, AISI 630, AIS| 631
AISI 410, AISI 420J2 g
Dia. | Cutting Speed | Revolution |Feed rate| Depth of cut | Width of Cut | Cutting Speed | Revolution |Feed rate| Depth of cut| Width of Cut] Cutting Speed | Revolution |Feed rate| Depth of cut |Width of Cut E
DC (m/min) | (min-') |(mm/min)| ap ae (m/min) | (min') |(mm/min)| ap ae (m/min) | (min-') |(mm/min)| ap ae é
10 150 | 4800 860 8 4 70 2000 320 8 4 60 1900 | 230 8 4
12 150 | 4000 800 9.6 4.8 70 1900 340 9.6 4.8 60 1600 | 230 9.6 4.8
16 150 3000 600 12.8 6.4 70 1400 280 12.8 6.4 60 1200 200 12.8 6.4
20 150 | 2400 530 16 8 70 1100 | 220 16 8 60 950 180 16 8
ae
Depth of
cut ap
-l
=
<
m
s (04
H Slot milling mm) W
o
Carbon steel, Alloy steel, Mild steel Titanium Alloy, Austenitic stainless steel, Precipitation hardening stainless steel &
W Ferritic and Martensitic stainless steels
ork
Material | \\s1 1045, AISI 4140 Ti-6A-4V, AISI 304, AISI 316LN, AISI 630, AlS| 631 14
AISI 410, AISI 420J2 E
Dia. |Cutting Speed | Revolution | Feed rate |Depth of cut|Cutting Speed| Revolution | Feed rate |Depth of cut|Cutting Speed | Revolution | Feed rate |Depth of cut 5
DC (m/min) (min-1) (mm/min) ap (m/min) (min-1) (mm/min) ap (m/min) (min-1) (mm/min) ap T
10 100 3200 510 5 60 1900 230 5 40 1300 100 5 ©
12 100 2700 490 6 60 1600 260 6 40 1100 110 6
16 100 2000 400 8 60 1200 220 8 40 800 96 8
20 100 1600 350 10 60 950 170 10 40 640 90 10
DC
Depth of a
cut P
4 DC:Dia.

Note 1) Vibration may occur if there is poor rigidity of the machine or workpiece material. In that case, please adjust the revolution, feed rate
and depth of cut.

Note 2) The revolution and feed rate can be increased at smaller depth of cut.

Note 3) For stainless steel and titanium alloys, the use of water-soluble coolant is effective.
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EXCHANGEABLE HEAD END MILLS

CARBIDE i M x- B 2 S

Ball nose head, 2 flute, For hardened steel

O

Carbon Steel, Alloy Steel, Cast Iron | Tod Seel PreHardened Steel Herdened Sieelf - Hardened Steel Hardened Steel Austenitic Titanium Alloy, Copper Allo Aluminium Allo
(<30HRC) (Z45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy pp Y Y
©)
o z
o
= ] 3
(e
(77} 8 i+ Type1
g RE | APMX
o LH
<
(14
(O]
=
I
S
>
= RE >8
14 +0.020
y @ |deal for machining with long overhangs.
-
< (mm)
om
« o |CGrade
O o o
Order Number RE DC APMX LH DCON ¢ 5| £ |Type
o 2| &
w w
o IMX16B2S16016 8 16 16 24 15.5 2 (] 1
|<—t IMX20B2S20020 10 20 20 30 19.5 2 (] 1
Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)
14
LU
L
=
<
I
(&)

Recommended Cutting Conditions
H Shoulder milling (L/D=3)

Other than the L/D = 3, use following recommended cutting conditions by multiplying the page 5 correction factor by overhang length.

(mm)
Hardened steel (55-65HRC)
Work
Material AISI D2
Inclination o o
angle = a>15 Depth of | Width of
Dia | ReUS O oy iy Speee| Revoluton |Feed per Tooh| Feed rate [outing Speed| Revalution |FedperToh| Feed rate i)

DC Bﬂ?e (m/min)| (min-1) ((mm/t.) (mm/min) | (m/min)| (min-1) ((mm/t.)| (mmimin)| 2P

16 | 8 | 300 |6000|0.14 |1700| 150 [3000|0.08 | 480 [ 0.3 | 1.6
20 |10 | 300 |4800|0.14 |1300| 150 |2400| 0.08 | 380 | 0.3 | 2

Depth of
cut p ap
A

Note 1) The revolution and feed rate can be increased at smaller depth of cut.
Note 2) a is the inclination angle of the machined surface.

ae

@ : Inventory maintained in Japan.
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iMX-B4S

Ball nose head, 4 flute, For hardened steel

0

Carbon Steel, Aloy Steel, Cast Iron
(<30HRC)

ToolStee,PreHardened Stel Hacened Seel
(<45HRC)

Hardened Steel
(<55HRC)

Hardened Steel
(>55HRC)

Austenitic
Stainless Steel

Titanium Alloy,
Heat Resistant Alloy

Copper Alloy

Aluminium Alloy

©)

RE =8

+0.020

@ High efficiency machining is realized even when only using the very end of the ball nose.

w0 Grade
Order Number RE DC APMX LH DCON |g%| &
2| &
w
IMX16B4516016 8 16 16 24 155 °
IMX20B4520020 10 20 20 30 19.5 o

Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)

Recommended Cutting Conditions
H Shoulder milling (L/D=3)

Other than the L/D = 3, use following recommended cutting conditions by multiplying the page 5 correction factor by overhang length.

(mm)
Hardened steel (55-65HRC)
Work
Material AISI D2
Inclinati o o
n?:;éon = a>15 Depth of | Width of
Dia Eaﬁiﬁs Of (outing Spee| Revoluion |Feedpr Toh | Feed rate [Cuting Sped| Revoluon |Feedper T | Feed rate i)
DC |“RE” |(m/min)| (min-t) (mm/t.)| mmimin)|(mimin) | (min-) (mm/t.) momin)| - 2P| #€
16 | 8 | 300 |6000|0.07 [1700| 150 |3000|0.06 | 720 | 0.3 | 1.6
20 (10 | 300 [4800|0.07 |1300| 150 |2400| 0.06 | 580 | 0.3
ae
Depth of
cut p ap
7

Note 1) The revolution and feed rate can be increased at smaller depth of cut.
Note 2) a is the inclination angle of the machined surface.
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EXCHANGEABLE HEAD END MILLS

CARBIDE i M x- B 3 FV

Ball nose head, 3 flute, Irregular pitch flutes, For high efficiency machining

0 <

Carbon Steel, Alloy Steel, Cast Iron | Tod Seel PreHardened Steel Herdened Sieelf - Hardened Steel Hardened Steel Austenitic Titanium Alloy, c All Aluminium Al
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel [Heat Resistant Alloy|  ~2PPS" %Y uminium Afoy
© ©
L
(14
<
=2
(e
()
n
2
a
<
(14
2 RE<6 | RE>6
T +0.010 +0.020
(O]
=)
2
@ High efficiency machining is possible in deep applications. (DCx5)
» @ High wear resistance and good chip evacuation is achieved in when rough machining.
&l @ Effective vibration control enables high efficiency machining. (mm)
m
w0 Grade
Order Number RE DC APMX LH DCON |g5| & |Type
. Zi| ®
w w
o IMX10B3FV10008 5 10 8 16 9.7 3 ) 1
ﬁ IMX12B3FV12009 6 12 9.6 19 1.7 3 ) 1
IMX16B3FV16012 8 16 12.8 24 15.5 3 ) 1

ﬁ IMX20B3FV20016 10 20 16 30 19.5 3 ) 1
E Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)
<
T
(&)

@ : Inventory maintained in Japan.

49



CARBIDE

Recommended Cutting Conditions

B Shoulder milling (L/D=5) (rom) E
' - | ' ' | ]
Pre-hardened steel, Alloy tool steel Hardened steel (40—55HRC) 8
Work n
Material
5
Incall:ﬁgon a=<15° a>15° Depth of | Width of as15° a>15° Depth of | Width of 2
Dia g:ﬁj'hgs"ef CuttingSpeed Revg\ution Feed per Tooth| Feed rgte (Cutting Speed Revt_)lution Feed per Tooth| Feed ra}te gl:)t g:‘ (Cutting S;_)eed Revr_)lution Feed per Toolh| Feed rgte CuttingSpeed Revg\ution Feed per Tooth| Feed rgte glg gg 14
DC | "Rg [(m/min)|(min-1)|(mm/t.) (mm/min){(m/min)| (min-") [(mm/t.)| (mm/min) (m/min)| (min-1) |(mm/t.)|(mm/min)|(m/min)| (min-") |(mm/t.)| (mm/min)
10 | 5| 175 |5600| 0.22 {3700| 115 |3700| 0.15 |1700| 0.7 | 2.6 | 150 |4800| 0.18 |2600 | 100 (3200 | 0.12 |1200| 0.5 | 2 2
12| 6 | 175 |4600| 0.22 {3000 115 |3100| 0.15 {1400 1 3.2 | 150 (4000 0.18 {2200 | 100 |2700| 0.12 | 970| 0.7 | 2.5 g
16 | 8 | 175 3500 0.22 {2300 115 |2300| 0.15 {1000 1.1 | 3.8 | 150 |3000| 0.18 {1600 100 |2000| 0.12 | 720| 0.9 | 3.5 8
20 10 | 175 |2800| 0.22 |{1800| 115 |1800| 0.15 | 810| 1.2 | 4.8 | 150 |2400 | 0.18 {1300 100 {1600| 0.12 | 580 1.1 | 4.2 (4
ae
Depth of -
o %///////7/// o+ g
H Shoulder milling (L/D=7) mm)
Pre-hardened steel, Alloy tool steel Hardened steel (40—55HRC) E
Work &
Material | \isi P21, AlSI P20, AISI D2, AISI H13, AISI L6 AISI H13, AISI L6
14
Inclination w
angle a=15° a>15° Depth of | Width of a=<15° a>15° Depth of | Width of E
Dia S:msog CuttingSpeed Revg\ution Feed per Tooth| Feed rgte (Cutting S;_)eed Revglution Feed per Tooth| Feed rgte glg Zlg (Cutting S;_)eed Revglution Feed per Tooth| Feed rgte CuningSpeed Revq\uﬂon Feed perTooth| Feed rgte gl:)t 2‘: ;
DC |"Rg [(m/min)|(min-1)|(mm/t.) (mm/min))(m/min)| (min-") ((mm/t.)|(mm/min) (m/min)| (min-1) |(mm/t.)|(mm/min)|(m/min)| (min-1) |(mm/t.)| (mm/min) o
10| 5| 120 |3800| 0.2 |2300( 80 |2500|0.13 980 | 0.5 | 1.3 | 100 |3200|0.13 |1200| 65 |2100|0.085| 540 | 0.4 | 1
12| 6 | 120 |3200| 0.2 [1900| 80 |2100|0.13|820 | 0.7 | 1.6 | 100 |2700|0.13 1100 65 |1700|0.085 430 | 0.6 | 1.3
16 | 8| 120 |2400| 0.2 [1400| 80 |1600|0.13|620 | 0.8 | 1.9 | 100 |2000|0.13 | 780| 65 |1300|0.085 330 | 0.7 | 1.8
20 |10 | 120 [1900| 0.2 |1100| 80 [1300|0.13 | 510 | 0.9 | 2.4 | 100 [1600|0.13 | 620| 65 |1000|0.085| 260 | 0.8 | 2.1

ae

Depth of

Cut / ap
Y 7

Note 1) The irregular pitch flutes end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the
rigidity of the machine or the workpiece material installation is poor, vibration or abnormal sounds can occur. In that case, please adjust
the revolution, feed rate and depth of cut.

Note 2) The revolution and feed rate can be increased at smaller depth of cut.

Note 3) a is the inclination angle of the machined surface.
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EXCHANGEABLE HEAD END MILLS

. iMX-B4A4HV

Ball nose head, 4 flute, Irregular pitch flutes

Carbon Steel, Alloy Steel, Cast Iron | Tod Seel PreHardened Steel Herdened Sieelf - Hardened Steel Hardened Steel Austenitic Titanium Alloy, c All Aluminium Al
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  ~PPSr 0¥ uminium Aoy
©) O ©) © O
L =z
(4 (o}
< ) 8
g 5 | j}g
g RE APMX T
=) LH
2 DC<12 | RE>6
5 +0.010 +0.020
2 DC=<12 DC>12
s @) .
- 0.020 - 0.030
» @ Irregular pitch flutes cutting edge controls vibration and achieves stable machining.
|
< (mm)
m
5 @ Grade
Order Number RE DC APMX LH DCON |[g5| § |Type
o Zu| &
w w
o IMX10B4HV10010 5 10 10.5 16 9.7 4 [ 1
IS IMX12B4HV12012 6 12 12.5 19 1.7 4 ® 1
IMX16B4HV16016 8 16 16.5 24 15.5 4 [ 1
ﬁ IMX20B4HV20021 10 20 21 30 19.5 4 [ ) 1
E IMX25B4HV25026 12.5 25 26 37.5 24.5 4 [ 1
; Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)
(&)

@ : Inventory maintained in Japan.
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iMX-B4HV-E

Ball nose head with coolant hole, 4 flute, Irregular pitch flutes

00 =

Carbon Steel, Aloy Steel, Cast Iron | Too Stee PretHardened Sieel Haned Seell - Hardened Steel Hardened Steel Austenitic Titanium Alloy, c All Aluminium Al
(<30HRC) (£45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  ~ PP A10Y uminium Afoy
©) O ©) © O
z L
9 (14
-] <
- 3
b Q = Type1 n
n
RE  |-APMX >
LH g
DC<12 | RE>6 2
+0.010 +0.020 5
DC<12 | DC>12 =)
O e g
- 0.020 - 0.030
@ Coolant holes for each cutting edge provide a stable coolant supply. »
@ The variable pitch flutes cutting edge controls vibration and achieves stable :tl
machining of difficult-to-cut materials and for long overhang applications. (mm) m
5 9 Grade
(]
Order Number RE DC APMX LH DCON |g35| § [Type
ZL| ]
w o
IMX10B4HV10010E 5 10 10.5 16 9.7 4 | @ 1 |<E
IMX12B4HV12012E 6 12 12.5 19 1.7 4 | @ 1
IMX16B4HV16016E 8 16 16.5 24 15.5 4 | @ 1 ﬁ
IMX20B4HV20021E 10 20 21 30 19.5 4 | @ 1 'E
IMX25B4HV25026E 12.5 25 26 37.5 24.5 4 | @ 1 ;
Note 1) The fastening size of the holder and head should be the same. (Refer to page 67) (&)
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EXCHANGEABLE HEAD END MILLS

ws iMX-B4HV/iMX-B4HV-E

Ball nose head, 4 flute, Irregular pitch flutes (With/Without coolant hole)

RECOMMENDED CUTTING CONDITIONS

L s
M Shoulder milling (L/D=3)
‘3‘ Other than the L/D = 3, use following recommended cutting conditions by multiplying the page 5 correction factor by overhang length.
g (mm)
Carbon steel, Alloy steel, Mild steel, Austenitic stainless steel,
(7)) Work Pre-hardened steel Ferritic and Martensitic stainless steels,
2 Material Cobalt chromium alloy, Titanium alloy
(] AISI 1045, AISI 4140, AISI 4340, ASTM A36, AISI 1010, AISI P21, AISI 304, AISI 316, AISI 431, AISI 420J2,
é AISI P20 AISI 630, AISI 631, Ti-6Al-4V
Inclination o o o o
angle a=15 a>15 Depth of | Width of a=15 a>15 Depth of | Width of
g Dia Ea\?iﬁlw Cuting Speed| Revolution |Feed per Tooth| Feed rate [Cuting Speed| Revolution |Feed per Tooth| Feed rate o o (Cutting Speed| Revolution |Feed per Tooth | Feeed rate [Cutting Speed| Revolution | Feed per Tooth| Feed rate o cu
T DC |“RE" |(m/min)|(min-t) (mmit.) mmmin)|(mimin)| (min-t) mm/t.) mimin)| - 2P| @€ f(m/min)| (min-1) ((mm/t.)|mmimin)m/min) | (min-t) (mmt.) moimin)| - 2P| 3€
g 10 | 5 | 300 (9500 |0.106/4000| 200 {6400 |0.07 |1800( 1 2.5 [ 225 |7200|0.105/3000| 150 (4800 |0.067|1300| 1 2.5
8 12 | 6 | 300 [8000 |0.125|4000 | 200 |5300|0.085(1800( 1.2 | 3 225 [6000|0.125(3000 | 150 |4000|0.08 {1300 1.2 | 3
16 | 8 | 300 |6000 |0.134|3200| 200 [4000|0.088|1400| 1.6 | 4 225 14500|0.14 [2500| 150 |3000|0.09 [1100| 1.6 | 4
| 20 10 ([ 300 |4800|0.156(3000| 200 {3200 (0.1 |1300( 2 5 225 [3600|0.16 [2300| 150 |2400(0.105/1000| 2 5
2' 25 (12.5( 300 |3800 |0.16 [2400| 200 2500(0.1 |1000( 2.5 | 6 225 12900|0.16 {1900| 150 {1900 |0.105| 800| 2.5 | 6
m ae
Depth of
cut ap
[0 7
1]
o
|<_t Note 1) The irregular pitch flutes end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the
rigidity of the machine or the workpiece material installation is poor, vibration or abnormal sounds can occur. In that case, please adjust
o the revolution, feed rate and depth of cut.
W Note 2) The revolution and feed rate can be increased at smaller depth of cut.
'E Note 3) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.
< Note 4) a is the inclination angle of the machined surface.
a5
(&)

a
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M Shoulder milling (L/D=3)

Other than the L/D = 3, use following recommended cutting conditions by multiplying the page 5 correction factor by overhang length.

(mm)

Heat resistant alloys

Work

Material Inconel718
'“2',?,;2“ a=15° a>15° Depth of | Width of
Dia E:‘?ﬁzg CuttingSpeed Rew_:\ution Feed per Toot| Feed rgte (Cutting S;?eed Rev?lution Feed per Tooth | Feed rgte glg Zlg
DC | 'Rg [(m/min) (min-1) ((mm/t.)| (mm/min)|(m/min)| (min-1) |(mm/t.)|(mm/min)
10 | 5 60 |1900|0.055| 420 | 40 |1300(0.035/180 | 0.5 | 1
12 | 6 60 |1600|0.055| 350 | 40 |1100|0.035/ 150 | 0.6 | 1.2
16 | 8 60 |1200|0.062| 300 | 40 | 800|0.04 130 | 0.8 [ 1.6
20 10 60 | 950|0.062| 240 | 40 | 640(0.04 | 100 | 1 2
25 [12.5( 60 | 760(0.062| 190 | 40 | 510(0.04 | 82 | 1.2 | 2.5

ae
Depth of
cut

ap
7.

Note 1) The irregular pitch flutes end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the
rigidity of the machine or the workpiece material installation is poor, vibration or abnormal sounds can occur. In that case, please adjust

the revolution, feed rate and depth of cut.

Note 2) The revolution and feed rate can be increased at smaller depth of cut.
Note 3) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.

Note 4) a is the inclination angle of the machined surface.

a

CARBIDE

SQUARE

ROUGHING RADIUS

TAPER BALL

CHAMFER
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EXCHANGEABLE HEAD END MILLS

CARBIDE i M x- B 6 H V

Ball nose head, 6 flute, Irregular pitch flutes

O

Carbon Steel, Alloy Steel, Cast Iron | Tod Seel PreHardened Steel Herdened Sieelf - Hardened Steel Hardened Steel Austenitic Titanium Alloy, CamaerAls At Als
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Heat Resistant Alloy pp Y Y
©) O ©) ©
z
L o
(14 Q
< o
S |
3 8 - 1T e
(7)) RE APMX
o ]
a LH
<
(14
(O}
= RE<6 RE>6
5 +0.010 +0.020
2 DC=<12 DC>12
8 0 0
- 0.020 - 0.030

@ The irregular pitch flutes controls vibration and achieves stable machining of difficult-to-cut materials and for long overhang applications.

-l
= . L o
3 @6 flutes enable high machining efficiency. (mm)
(11]
5 @ Grade
Order Number RE DC APMX LH DCON |g35| § [Type
Zo| &
5 ]
o IMX10B6HV10010 5 10 10.5 16 9.7 6 (] 1
|<—t IMX12B6HV12012 6 12 12.5 19 11.7 6 (] 1
IMX16B6HV16016 8 16 16.5 24 15.5 6 (] 1
ﬁ IMX20B6HV20021 10 20 21 30 19.5 6 (] 1
E IMX25B6HV25026 12.5 25 26 37.5 24.5 6 ® 1
; Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)
(8]

@ : Inventory maintained in Japan.
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CARBIDE

RECOMMENDED CUTTING CONDITIONS

s L
M Shoulder milling (L/D=3) [
Other than the L/D = 3, use following recommended cutting conditions by multiplying the page 5 correction factor by overhang length. §
(mm) g
()
Carbon steel, Alloy steel, Mild steel, Austenitic stainless steel,
Work Pre-hardened steel Ferritic and Martensitic stainless steels, (2
Material Cobalt chromium alloy, Titanium alloy 2
AISI 1045, AISI 4140, AISI 4340, ASTM A36, AISI 1010, AISI P21, AISI 304, AISI 316, AISI 431, AISI 420J2, o
AISI P20 AISI 630, AISI 631, Ti-6Al-4V é
Inclination o o o o
alnglel =15 a>15 Depth of | Width of a=15 a>15 Depth of | Width of
- [ Radius of |~ ' i ) Cut Cut ' ) . ' Cut Cut o
Dia Bl Nose Cuting Speed| Revolution |Feed per Tooth| Feeed rate |Cuting Speed| Revolution |Feed per Tooth | Feed rate a a6 (Cuting Speed| Revolution |Feed per Tooth| Feed rate [Cutting Speed| Revolution (Feed per Tooth| Feed rate a a6 =
DC | Rg [(m/min) (min-1) ((mm/t.)| (mm/min)|(m/min)| (min-1) |(mm/t.)| (mm/min) P (m/min)| (min-1) [(mm/t.)| (mm/min) {(m/min)| (min-1)|(mm/t. )| (mm/min) P T
10 | 5 | 300 [9500 |0.106|6000 [ 200 |6400|0.07 |2700| 0.5 | 2 225 |7200|0.105(4500| 150 |4800|0.067{1900| 0.5 | 2 g
12 | 6 | 300 {8000 |0.125/6000| 200 {5300 |0.085|2700| 0.6 | 2.4 | 225 |6000|0.125/4500| 150 4000 0.08 [1900| 0.6 | 2.4 8
16 | 8 | 300 |6000 |0.134|4800( 200 |4000{0.0882100| 0.8 | 3.2 | 225 |4500(0.14 |3800| 150 {3000 |0.09 |1600| 0.8 | 3.2
20 10 | 300 4800 |0.156|4500| 200 {3200 (0.1 (1900 1 4 225 |3600(0.16 [3500| 150 |2400 ({0.105/1500]| 1 4 :||
25 [12.5( 300 |3800(0.16 |3600| 200 |2500 (0.1 |1500| 1.2 | 5 225 12900|0.16 ({2800| 150 {1900 |0.105{1200| 1.2 | 5 <
ae @
Depth of
cut ap
7 14
L
T i
Heat resistant alloys =
Work
Material Inconel718 ﬁ
[T
Inclination o o 5
angle =B a>15 Depth of | Width of T
Dia sadiusof Cuting Speed| Revoluton (Feed perTooh| Feeed! rate [Cuting Speed| Revolution |Feed per Toah| Feed rate Gui )l ©
all Nose ap ae

DC |"Rg [(m/min) (min-1)|(mm/t.)| (mm/min)[(m/min)| (min-1)|(mm/t.)|(mm/min)
10 | 5 60 |1900|0.055| 630 | 40 |1300(0.035/ 270 | 0.5 | 1
12 | 6 60 |1600|0.055| 530 | 40 |1100|0.035| 230 | 0.6 | 1.2
16 | 8 60 |1200|0.062| 450 | 40 | 800|0.04 | 190 | 0.8 [ 1.6
20 10 60 | 950/0.062| 350 | 40 | 640(0.04 | 150 | 1 2
25 12,5 60 | 760(0.062| 280 | 40 | 510(0.04 | 120 | 1.2 | 2.5

Depth of

cut / Z ap

Note 1) The irregular pitch flutes end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the
rigidity of the machine or the workpiece material installation is poor, vibration or abnormal sounds can occur. In that case, please adjust
the revolution, feed rate and depth of cut.

Note 2) The revolution and feed rate can be increased at smaller depth of cut.

Note 3) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.

Note 4) a is the inclination angle of the machined surface.

a
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EXCHANGEABLE HEAD END MILLS

CARBIDE i M x- B4w H -s

Lollipop head with coolant hole, 4 flute

DB

Carbon Steel, Aloy Steel, Cast Iron { oo tel,Pretadened See Hakned S| - Hardened Steell Hardened Steel Austenitic Titanium Alloy, c All Aluminium Al
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  ~PPSr 0¥ uminium Aoy
©) O ©) © O
L 4
240° 9
&% 2
) -
g 8| - SR Typet
\ -
g RE | APMX
g LH
(O)
S RE>6
T +0.015
(O]
=)
o
(24
y @ Optimal choice for machining undercut and complex shapes when using a 5-axis machine.
&l @ A stable supply of coolant is maintained even when machining complex component geometries. (mm)
m
5 0 Grade
(]
Order Number RE DC APMX LH DCON |g35| § [Type
IZ Zo| &
w w
o IMX10B4WH12008S 6 12 9 16.5 9.7 4 ) 1
ﬁ IMX12B4WH16008S 8 16 12 20.9 11.7 4 ) 1
IMX16B4WH20008S 10 20 15 24.7 15.5 4 ) 1
5 Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)
L
=
<
T
(&)

@ : Inventory maintained in Japan.
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CARBIDE

RECOMMENDED CUTTING CONDITIONS

" - . LU
M Internal Profile Milling, Undercut Machining (L/D=3) (mm) st:
Mild steel, Carbon steel, Alloy steel, Austenitic stainless steel, Heat resistant alloys 8
Pre-hardened steel, Copper steel Ferritic and Martensitic stainless steels, (7))
Work Material Cobalt chromium alloy, Titanium alloy
AISI 1045, AISI 4140, AISI 4340, ASTM A36, | AISI 304, AISI 316, AISI 431, AISI 420J2, Inconel718
AISI 1010, AISI P21, AISI P20 AISI 630, AISI 631, Ti-6AI-4V ‘g
Dia. Eaﬁiﬁs of Cutting Speed| Revolution |Feed per Tooth| Feed rate | Width of cut | Cutting Speed | Revolution|Feed per Tooth| Feed rate | Width of cut | Cutting Speed | Revolution|Feed per Tooth| Feed rate | Width of cut E
DC aRE . | (mimin) | (min-t) | (mmit) | (mmimin)|  ae [ (m/min) | (min1) | (mmit) |(mmimin)| ae | (m/min)| (mint) | (mmit) |(mmimin)| ae <
(14
12 6 100 | 2700 | 0.090 | 970 | 0.45 80 | 2100 | 0.075| 630 | 0.45 30 800 | 0.040 | 130 0.36
16 8 100 | 2000 | 0.100 | 800 | 0.60 80 1600 | 0.080 | 510 | 0.60 30 600 | 0.045| 110 | 0.48 g
20 10 100 | 1600 | 0.100 | 640 | 0.75 80 1300 | 0.090 | 470 | 0.75 30 480 | 0.050 96 | 0.60 T
(O}
2
Depth of Cut ap<0.3RE 8
ae
-
|
M Internal Profile Milling, Undercut Machining (L/D=5) (mm) g
Mild steel, Carbon steel, Alloy steel, Austenitic stainless steel, Heat resistant alloys
Pre-hardened steel, Copper steel Ferritic and Martensitic stainless steels,
Work Material Cobalt chromium alloy, Titanium alloy [1'd
AISI 1045, AISI 4140, AISI 4340, ASTM A36, | AISI 304, AISI 316, AISI 431, AISI 420J2, Inconel718 L
AISI 1010, AISI P21, AISI P20 AISI 630, AISI 631, Ti-6AI-4V &
Dia. gal‘lji"(‘ls of Cutting Speed| Revolution|Feed per Tooth| Feed rate | Width of cut | Cutting Speed | Revolution |Feed per Tooth| Feed rate | Width of cut | Cutting Speed| Revolution|Feed per Tooth| Feed rate | Width of cut =
DC | “2Re C | (m/min) | (min) | (mmit) |(mmimin)| ae | (m/min)| (min) | (mmit.) |(mmimin)| ae | (m/min)| (min) | (mmit.) |(mmimin)| ae
12 6 70 1900 | 0.070 | 530 | 0.30 50 1300 | 0.050 | 260 | 0.30 20 530 | 0.030 64 0.24 ﬁ
16 8 70 1400 | 0.080 | 450 | 0.40 50 990 | 0.060 | 240 | 0.40 20 400 | 0.040 64 | 0.32 E
20 10 70 1100 | 0.080 | 350 | 0.50 50 800 | 0.070 | 220 | 0.50 20 320 | 0.040 51 0.40 ;
(&)
Depth of Cut ap<0.3RE
ae
M Internal Profile Milling, Undercut Machining (L/D=7) (mm)
Mild steel, Carbon steel, Alloy steel, Austenitic stainless steel,
Pre-hardened steel, Copper steel Ferritic and Martensitic stainless steels,
Work Material Cobalt chromium alloy, Titanium alloy
AISI 1045, AISI 4140, AISI 4340, ASTM A36, | AISI 304, AISI 316, AISI 431, AISI 420J2,
AISI 1010, AISI P21, AISI P20 AISI 630, AlISI 631, Ti-6AI-4V
Dia. gaﬁji’t‘ls of Cutting Speed| Revolution |Feed per Tooth| Feed rate | Width of cut | Cutting Speed | Revolution|Feed per Tooth| Feed rate | Width of cut
DC aRE . | (mimin) | (min-t) | (mmit) | (mmimin)| ae [ (m/min) | (min1) | (mmit) | (mmimin)|  ae
12 6 50 | 1300 | 0.030 | 160 | 0.15 30 800 |0.025| 80 0.15
16 8 50 990 | 0.035| 140 | 0.20 30 600 |[0.030| 72 0.20
20 10 50 800 | 0.040 | 130 | 0.25 30 480 | 0.035| 67 0.25

Depth of Cut ap<0.3RE

ae —»l

Note 1) Vibration may occur if there is poor rigidity of the machine or workpiece material. In that case, please adjust the revolution, feed rate
and depth of cut.

Note 2) The revolution and feed rate can be increased at smaller depth of cut.

Note 3) In case of L/D >5, it is recommended to use a taper neck type holder.

Note 4) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.
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EXCHANGEABLE HEAD END MILLS

CARBIDE i M x-c H 3 L

Chamfer head, 3 flute

50

Carbon Steel, Alloy Steel, Cast Iron | Tod Seel PreHardened Steel Herdened Sieelf - Hardened Steel Hardened Steel Austenitic Titanium Alloy, c All Aluminium Al
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel [Heat Resistant Alloy|  ~2PPS" %Y uminium Afoy
©) O O ©) ©
E KAPR S
[}
< Y 8
3 t 5K e
g APMX
=) LH
<
(14
(O)
=
I
(O]
=) ‘ DCN=1.5
o
14 @ +0.020
. @ Chamfer cutting head geometry suitable for inner and outer circumferences.
= o . .
= @ Anti-vibration design. (mm)
m
w0 Grade
Order Number DC APMX KAPR DCN LH DCON (g4 ‘g S Type
. Zi| &
w w
o IMX10CH3L100A45 10 4.2 45° 1.5 16 9.7 3 (] 1
|<—t IMX12CH3L120A45 12 5.2 45° 1.5 19 1.7 & ® 1
IMX16CH3L160A45 16 7.2 45° 15 24 15.5 3 (] 1
ﬁ IMX20CH3L200A45 20 9.2 45° 1.5 30 19.5 3 [ ] 1
E Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)
<
I
(&)
RECOMMENDED CUTTING CONDITIONS
l Chamfer milling (Hole circumference) (mm)
Carbon steel, Alloy steel, Gray cast irons Alloy tool steel, Carbon steel, Alloy steel, Austenitic stainless steels, Titanium alloys
Pre-hardened steel
Work Material
AISI 1045, AISI 4140, AISI No 45 B SKD, SKT, AISI 4340, AISI P21, AISI P20 AISI 304, AISI 316, Ti-6Al-4V

Dia. No. of |GUtting|Revolution| €29 PET|Feed rate|Depth of cut| Wi of Cut | SUtNG [Revolution| €29 PET|Feed rate|Depth of cut| Widthof Cut| SUtING |Revolution] F€29 PT|Feed rate|Depth ofcut| Widh of Cut
Speed 1| Tooth . Speed -4y | Tooth ) Speed - 1| Tooth .
DC Flutes (m/min) (min-1) (mmit.) (mm/min)| ap ae | (m/min) (min-1) (mm/t_)(mm/mm) ap 2 | (m/min) (min-1) (mmit.) (mm/min)| ap ae

10 3 40 |1300|0.04 | 160 | 1.8 | 1.8 [ 40 |1300/ 0.03 | 120 | 1.8 | 1.8 [ 30 | 950 |[0.03| 86 | 1.8 | 1.8
12 3 40 [1100|0.04 | 130 | 2.2 | 2.2 | 40 |1100|0.03| 99 | 22 | 22 | 30 | 800 |0.03| 72 | 22 | 2.2
16 3 40 | 800/0.04| 96 | 24 | 24 | 40 | 800/ 0.03| 72 | 24 | 24 | 30 | 600 |0.03| 54 | 24 | 24
20 3 40 | 640,004 | 77 | 26 | 26 [ 40 | 640/ 0.03| 58 | 26 | 26 [ 30 | 480 [0.03| 43 | 26 | 2.6

Depth of Cut
"1 ap
ae

Note 1) Vibration may occur if there is poor rigidity of the machine or workpiece material. In that case, please adjust the revolution and feed rate.
Note 2) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.

@ : Inventory maintained in Japan.
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Il Chamfer milling (Hole circumference)

Hardenned steel (40-55HRC)

(mm)

Heat resistant alloys

Work Material
AISI H13, AISI L6 Inconel718
Dia. No. of (Siutting Revolution| €89 Pe|Feeq rate|Depth of cut Widh of Cut | SUttiNG Revolution| 7889 PeT |Feed rate |Depth of cut| Width of Cut
DC Flutes pesc (min-1) Lzl (mm/min)| ap ae e (min-1) ezt (mm/min)| ap ae
(m/min) (mm/t.) (m/min) (mm/t.)
10 3 30 | 950 |0.02| 57 | 1.8 | 1.8 | 30 | 950 | 0.04| 110 | 1.8 | 1.8
12 3 30 | 800 |0.02| 48 | 22 | 22 | 30 | 800 | 0.04| 96 | 22 | 2.2
16 3 30 | 600 | 0.02 | 36 24 | 24 30 | 600 |0.04| 72| 24 | 24
20 3 30 | 480 |0.02| 29 | 26 | 26 | 30 | 480 [0.04| 58 | 2.6 | 2.6

Depth of Cut

IRl

l Chamfer milling (Shape circumference)

(mm)

Work Material

Carbon steel, Alloy steel, Gray cast irons

AISI 1045, AISI 4140, AISI No 45 B

Alloy tool steel, Carbon steel, Alloy steel,
Pre-hardened steel

SKD, SKT, AISI 4340, AISI P21, AISI P20

Austenitic stainless steels, Titanium alloys

AISI 304, AISI 316, Ti-6Al-4V

Dia. No. of |Cutting Speed | Revolution [Feed per Tooth| Feed rate | Depth of cut|Cutting Speed | Revolution [Feed per Tooth| Feed rate | Depth of cut | Cutting Speed | Revolution |Feed per Tooth) Feed rate | Depth of cut
DC Flutes | (m/min) | (min-') | (mm/t.) | (mm/min)| ap (m/min) | (min-") | (mm/t.) | (mm/min)| ap (m/min) | (min-') | (mm/t.) | (mm/min)| ap
10 3 100 | 3200 | 0.05 | 480 2 70 | 2200 | 0.05 | 300 2 60 | 1900 | 0.04 | 230 2

12 3 100 | 2700 | 0.05 | 410 24 70 | 1900 | 0.05 | 260 24 60 | 1600 | 0.04 | 190 24
16 3 100 | 2000 | 0.05 | 300 2.7 70 | 1400 | 0.05 | 190 2.7 60 | 1200 | 0.04 | 140 2.7
20 3 100 | 1600 | 0.05 | 240 3.2 70 | 1100 | 0.05 | 150 3.2 60 950 | 0.04 | 110 3.2

Depth of Cut

1.

Work Material

Hardenned steel (40-55HRC)

AISI H13, AISI L6

Heat resistant alloys

Inconel718

Dia. No. of |Cutting Speed | Revolution [Feed per Tooth| Feed rate | Depth of cut|Cutting Speed | Revolution [Feed per Tooth| Feed rate | Depth of cut
DC Flutes | (m/min) | (min-1) | (mm/t.) | (mm/min)| ap (m/min) | (min-') | (mm/t.) | (mm/min)| ap
10 3 50 | 1600 | 0.03 | 140 2 30 950 | 0.04 | 110 2

12 3 50 | 1300 | 0.03 | 120 24 30 800 | 0.04 96 24
16 3 50 990 | 0.03 89 2.7 30 600 | 0.04 72 2.7
20 3 50 800 | 0.03 72 3.2 30 480 | 0.04 58 3.2

Depth of Cut

1.

Note 1) Vibration may occur if there is poor rigidity of the machine or workpiece material. In that case, please adjust the revolution and feed rate.
Note 2) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.

CARBIDE

SQUARE

ROUGHING RADIUS

TAPER BALL

CHAMFER
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EXCHANGEABLE HEAD END MILLS

CARBIDE i M x-c H GV

Chamfer head, 6 flute

1
30

Carbon Steel, Alloy Steel, Cast Iron | Tod Seel PreHardened Steel Herdened Sieelf - Hardened Steel Hardened Steel Austenitic Titanium Alloy, c All Aluminium Al
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel [Heat Resistant Alloy|  ~2PPS" %Y uminium Afoy
@) O O ©) ©)
1]
KAPR z
5:‘ N e
=) [=]
s 8 & T *E Typet
g APMX
=) LH
(O}
=
T
(O}
= DCN=3
(@)
(04 +0.020
N @ Suitable for outer circumference.
:tl @ Multi-functional design for extended tool life. (mm)
m
w0 Grade
Order Number DC APMX KAPR DCN LH DCON (g4 ‘g S Type
. Zi| &
w w
o IMX12CH6V120A45 12 4.5 45° 3 19 11.7 6 ) 1
& IMX16CH6V160A45 16 6.5 45° 3 24 15.5 6 ) 1
IMX20CH6V200A45 20 8.5 45° 3 30 19.5 ) 1

Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)

14
L
T
=
<
X
o

@ : Inventory maintained in Japan.
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RECOMMENDED CUTTING CONDITIONS

Il Chamfer milling (Shape circumference)

(mm)

Carbon steel, Alloy steel, Gray cast irons

Alloy tool steel, Carbon steel, Alloy steel,
Pre-hardened steel

Austenitic stainless steels, Titanium alloys

Work Material

AISI 1045, AISI 4140, AISI No 45 B SKD, SKT, AISI 4340, AISI P21, AISI P20 AISI 304, AISI 316, Ti-6Al-4V
Dia. No. of  |Cutting Speed | Revolution|Feed per Tooth| Feed rate | Depth of cut|Cutting Speed | Revolution |Feed per Tooth| Feed rate | Depth of cut| Cutiing Speed | Revolution |Feed per Tooth| Feed rate |Depth of cut
DC Flutes | (m/min) | (min-*) | (mm/t.) | (mm/min) ap (m/min) | (min-1) | (mm/t.) | (mm/min)| ap (m/min) | (min-*) | (mm/t.) | (mm/min) ap
12 6 100 | 2700 | 0.05 | 810 2.4 70 1900 | 0.045 | 510 2.4 60 | 1600 | 0.04 | 380 2.4
16 6 100 | 2000 | 0.05 | 600 2.7 70 1400 | 0.045 | 380 2.7 60 | 1200 | 0.04 | 290 2.7
20 6 100 | 1600 | 0.05 | 480 3.2 70 1100 | 0.045 | 300 3.2 60 950 | 0.04 | 230 3.2
Depth of Cut J%I: ap

Hardenned steel (40-55HRC) Heat resistant alloys
Work Material

AISI H13, AISI L6 Inconel718
Dia. No. of  [Cutting Speed | Revolution|Feed per Tooth| Feed rate |Depth of cut|Cutting Speed | Revolution |Feed per Tooth| Feed rate | Depth of cut
DC Flutes | (m/min) | (min-*) | (mm/t.) | (mm/min) ap (m/min) | (min-1) | (mm/t.) | (mm/min)| ap
12 6 50 | 1300 | 0.03 | 230 2.4 30 800 | 0.04 | 190 2.4
16 6 50 990 | 0.03 | 180 2.7 30 600 | 0.04 | 140 2.7
20 6 50 800 | 0.03 | 140 3.2 30 480 | 0.04 | 120 3.2

Depth of Cut

1.

Note 1) Vibration may occur if there is poor rigidity of the machine or workpiece material. In that case, please adjust the revolution and feed rate.
Note 2) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.

CARBIDE

SQUARE

ROUGHING RADIUS

TAPER BALL

CHAMFER
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EXCHANGEABLE HEAD END MILLS

CARBIDE i M x

Carbide Holder

B Undercut
(/2]
S F—
I i e e e e e e Type1
B+ 2
LB E
LF 3
o
M Straight
-
3 +- EF e Type2
g |
(2]
=
=z
o
LF 8
M Taper Neck Type
% BHTA
s
F ,,;,}; T == E===—-5 Type3
g |-
LB 2
=z
[e]
(8]
o

LF
DCONMS=10/12 <DCONMS <16{20 <DCONMS <25
0 0 0
- 0.009 - 0.011 - 0.013

M Carbide Holder (mm)
4
Order Number BHTA LB DCONWS LF DCONMS § Type | Suitable Head %
@ Wrench
IMX10-U10N014L070C - 14 9.7 70 10 (] 1 IMX10i_": IMX10-WR
IMX10-S10L090C = = 10 90 10 (] 2 IMX10;~"7; IMX10-WR
IMX10-U10N034L090C — 34 9.7 90 10 (] 1 IMX10: -7 IMX10-WR
IMX10-S10L110C = = 10 110 10 (] 2 IMX10:~ "7 IMX10-WR
IMX10-U10N054L110C — 54 9.7 110 10 (] 1 IMX10i_": IMX10-WR
IMX10-A12N054L110C 1° 54 9.7 110 12 (] 3 IMX10i__: IMX10-WR
IMX12-U12N017L080C - 17 1.7 80 12 (] 1 IMX12i° "7 IMX12-WR
IMX12-S12L100C — — 12 100 12 (] 2 IMX12""": IMX12-WR
IMX12-U12N041L100C - 41 1.7 100 12 (] 1 IMX12:277: IMX12-WR
IMX12-S12L130C = = 12 130 12 (] 2 IMX12:" "7 IMX12-WR
IMX12-U12N065L130C — 65 1.7 130 12 (] 1 IMX12:277: IMX12-WR
IMX12-A16N065L130C 1° 65 1.7 130 16 (] 3 IMX12" " IMX12-WR
IMX16-U16N024L080C - 24 15.5 80 16 (] 1 IMX16;__: IMX16-WR
IMX16-S16L110C = = 16 110 16 (] 2 IMX16; """ IMX16-WR
IMX16-U16N056L110C — 56 15.5 110 16 ° 1 IMX16:__": IMX16-WR
IMX16-S16L150C = = 16 150 16 (] 2 IMX16;""": IMX16-WR
IMX16-U16N088L150C — 88 15.5 150 16 (] 1 IMX16:__": IMX16-WR
IMX16-A20N088L150C 1° 88 15.5 150 20 (] 3 IMX16: "' IMX16-WR
IMX20-U20N030L090C — 30 19.5 90 20 (] 1 IMX20: " IMX20-WR
IMX20-S20L130C — — 20 130 20 (] 2 IMX20; " IMX20-WR
IMX20-U20N070L130C — 70 19.5 130 20 (] 1 IMX20: "t IMX20-WR
IMX20-S20L180C = = 20 180 20 (] 2 IMX20; "~ ": IMX20-WR
IMX20-U20N110L180C — 110 19.5 180 20 (] 1 IMX20: "7 IMX20-WR
IMX20-A25N110L180C 1° 110 19.5 180 25 (] 3 IMX20: """ IMX20-WR
IMX25-U25N037L110C — 37.5 24.5 110 25 (] 1 IMX25; """ IMX25-WR
IMX25-S25L160C — — 25 160 25 (] 2 IMX25; """ IMX25-WR
IMX25-U25N087L160C - 87.5 24.5 160 25 (] 1 IMX25;" " IMX25-WR
IMX25-S25L210C = = 25 210 25 (] 2 IMX25;"""; IMX25-WR

Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)

@ : Inventory maintained in Japan.
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-
I M x CARBIDE

Steel Holder

H Undercut

- - - - - - - - - - - :E, Type1

DCONWS
Vo
o

|

l_
w
DCONMS

LF

M High Rigidity - Straight

[7)]
2 T
3 T ﬁ%}:—: T====T==4 Type2
8 @
=
4
LF 3
o
DCONMS=10112 <DCONMS <16|20 <DCONMS <25| DCONMS=32
- 8.009 - 8.011 - 8.013 - 8.016
M Steel Holder (mm)
4
Order Number LB DCONWS LF DCONMS § Type | Suitable Head %
@ Wrench
IMX10-U10N0O09L070S 9 9.7 70 10 (] 1 IMX10-WR
IMX10-G12L060S — 12 60 12 (] 2 IMX10-WR
IMX12-U12N011L080S 1" 1.7 80 12 (] 1 IMX12-WR
IMX12-G16L070S — 16 70 16 (] 2 IMX12-WR
IMX16-U16N016L080S 16 15.5 80 16 [ ] 1 IMX16-WR
IMX16-G20L070S — 20 70 20 (] 2 IMX16-WR
IMX20-U20N020L090S 20 19.5 90 20 (] 1 IMX20-WR
IMX20-G25L080S — 25 80 25 (] 2 IMX20-WR
IMX25-U25N025L110S 25 24.5 110 25 (] 1 IMX25-WR
IMX25-G32L100S — 32 100 32 (] 2 IMX25-WR

Note 1) The fastening size of the holder and head should be the same. (Refer to page 67)
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EXCHANGEABLE HEAD END MILLS

CARBIDE

How to Install the Head

1 Using a clean cloth, wipe away oil and dust from the taper and end surfaces of the head and holder.

Use gloves to protect hands when fastening. Securely fasten the head and holder end surfaces using the
enclosed wrench to close off any remaining gap.

Clearance

—l5

.l No Clearance

3 Refer to the table below for the amount to rotate after the gap is closed, or refer to the clamping torque.

. Reference Recommended
Suitable Head Tightening Angle a|Clamping Torque (N-m)
IMX10:22: 50° 10
IMX12°"7: 50° 15
IMX16._: 50° 30
IMX20:_ 40° 50
IMX25;___: 35 75 a Note 1) Use the special reduced thickness wrench.
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CARBIDE

iMX holder application

@ Straight type holder and head causes workpiece interference when the depth of cut is longer than the head.
@ To avoid interference in longer reach applications, use an offset head and holder.

Straight + Standard head Straight + Offset head

Use straight type

and standard head
combination at a depth
of cut of the head
length or less.

{

No contact

Depth of cut < Head length

-—

Depth of
cut

Length of cut

Depth of Head length

cut

\ v

Installation at an overhang of DCx3 or less is also possible,
if the depth of cut < head length is assumed.

@t is suitable for vertical wall machining, because the undercut type has a relieved neck.
@ A taper neck has high rigidity and is especially stable for deeper applications.
@ Additional grinding according to customer specifications is also possible.

Undercut + Standard head Taper neck + Standard head

) BHTA

—

No contact

Workpiece angle
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EXCHANGEABLE HEAD END MILLS

IDENTIFICATION

IMX End Mill Series

BHEAD
@ Basic Configurations @ Specifications ©® Corner R. Coolant Hole
S Square H High Helix ex. S Peripheral(Side)
c | comer radius V | Vibration Control Fé?gg : ?ﬁmm E End
F | For High Efficiency Machining C | End cutting edge(Centre)
B Ball nose S |For Finish Machining None Without hole
R Roughing A |For Aluminium Alloys
CH Chamfer D |Duplex Corner Radius
E Fine Pitch
(Roughing)
T Taper
L Inclined
w Lollipop
I
IMX12 | |[C| (4| |HV| (120 [R100| (12| | S
0] @) Q @ ® ® @
@D Series Description*Fastening Size @ No. of Flutes ® Dia. @ Flute Length,Chamfer Angle
o ex. ex. ex.
hotershould 5o e same 4 4fute 120 t2mm 12 12.5mm
(Truncate Decimal Places)
A45 = Chamfer Angle 45°
EHOLDER
@ @ Figure ® Overall Length
—_ U Undercut ex.
S Straight L080 = 80mm
G Straight Oversize
A 1° Taper Neck

U

12

C

IMX12 3
@

(D Series DescriptioneFastening Size

NO17| [LO80
® ®

The fastening size of the
head should be the same.

©) @ @
@ Shank Diameter ® Neck Length @ Tool Material
ex. ex. C Carbide
12 - 12mm NO17 = 17.%mm s Steel

(Truncate decimal places)

B RUN-OUT ACCURACY AND HEAD EXCHANGE ACCURACY

(mm)
Dia. DC Run-out accuracy for the peripheral cutting edge * Head exchange accuracy (Axial)
<@25 0.015
+0.05
=¢25 0.020

* Use the carbide holder. (Except iMX-RC4F-C, iMX-R4F roughing head)



Exchangeable Head End Mills

i Mx

Lollipop head with coolant hole, 4 flute

||
iIMX-B4WH-S

Lollipop Shape

With a true round ball cutting edge that T
extends 240°, making it ideal for finishing
undercut surfaces.

240°
High Helix Cutting Edge

The high helix edge geometry reduces
cutting resistance. This results in reduced
chatter and vibration even when machining
with a long tool overhang.

With Coolant Hole

A stable supply of coolant is maintained even when .
machining components with complex geometries.

SUS630 Comparison of Vertical Machining

Cutting Speed 40 m/min 60 m/min 80 m/min

iMX-B4WH-S
Sn‘ace machind Surface machined Surface machined
without chatter without chatter without chatter
<Cutting Conditions>
c ti | Work Material  : JIS SUS630
onventiona Tool : IMX10B4WH12008S
Feed Rate : fz=0.03mm/t.

Depth of Cut 1 ae=0.3mm
Overhang Length : 60mm, L/D=5

YA\ L R T, Cutting Mode . Internal Coolant
Machined su Machined surface Machined surface (Emulsion)
displaying chatter displaying chatter displaying chatter
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EXCHANGEABLE HEAD END MILLS

Roughing head with coolant hole, 4 flute

iMX‘ Rc4F'c For Titanium Alloys and Stainless Steels

A corner radius roughing type with a centre through coolant hole. The roughing edge geometry
reduces cutting resistance and is effective for low rigidity and long tool overhang applications.

Centre Through Coolant Hole

For improved chip disposal.

Adopting a
New Roughing Edge Geometry

< The new optimised edge geometry has improved
fracture resistance.

The new corner radius geometry is
resistant to cutting edge damage.



EP8100 Series (EP8110/EP8120)

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 high strength hardened steel
to be machined.

- *High Oxidation Temperature
: * High Lubricity

- * Better Wear Resistance
------------- % High Adhesion

Ultra Micro-grain
Cemented Carbide

Ball nose head, 3 flute, Irregular pitch flutes, For high efficiency machining

IMX-B3FV

High helical tooth improves fracture resistance.

Stable wall machining is possible with a strong
" back taper angle.

Reduced vibration by optimised irregular pitch flutes.
a # B #VY EP8120 is ideal for processing hot forging dies.

Ball nose head, 2 and 4 flute, For hardened steel

IMX-B2S/IMX-B4S (Picture is iMX-B2S)

Low helix tooth is suitable for finishing. EP8110 is ideal for processing high hardned steel. ( < 65HRC)
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EXCHANGEABLE HEAD END MILLS

Corner radius, Taper head, Multi-flute, With coolant hole

Taper radius end mills, (corner radius) were conventionally used for turbine blade finishing. iIMX taper radius end mills offer
equivalent performance to solid end mills but achieve lower process costs.

Features
Extensive Range of Corner Radii Multi-flute
For a wide range of applications. Higher efficiency milling by multi-flute design more

- than conventional.

BHTA Taper Angle One Side = 8°

For more efficient chip evacuation.

Drastically Reduces Cutting Time

Reduces the cusp height when using the same pick feed (ae).

D, Cusp Height " _ Cusp Height

Set peck feed (ae) = 2.0mm, with RES of the ball nose end mill Set peck feed (ae) = 2.0mm, with IMX10C8T0O80R10T080C



Chamfer Head
.eatures

Ideal geometry for different chamfering applications.

iMX-CH3L

For inner chamfer applications. 3 flute

R Focusing on Vibration
~" Resistance

iMX-CH6V

For outer chamfer applications. 6 flute )4

Focusing on Tool Life -

Steel Holder
.eatures

Series expansion of steel holders.

.- Steel Holder

Series of cost effective and capable steel holders suitable for lower depths of cut and short overhang applications.

lutting Performance

Tool life at least 3 times longer than conventional holders.

0.15 .
Tip Damage
- iMXx —m— Conventional B
£ —A— Conventional A —« Conventional C iMX-C4HV K
% o1 (Cutting Length 150m)
>
5
=
§ Conventional A
005 (Cutting Length 100m)
Conventional B
0 (Cutting Length 100 m)
0 100 200 300 400 500 600
Cutting Length (m) Conventional C

<Cutting Conditions> :
Work Material  : AISI 1055 (220HB) Depth of Cut :ap=5mm (Cutting Length 100m)
Holder : IMX10-U10N009L070S ae=0.5mm
Head : IMX10C4HV100R10010 Overhang Length : 30mm
Cutting Speed  : n=5100 min-1 (160 m/min) Cutting Mode : Down(Climb) Cut
Table Feed : vf=1530 mm/min (0.075mm/t.) Wet Cutting (Emulsion)

Machining Centre : Vertical MC (BT50)
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EXCHANGEABLE HEAD END MILLS

Duplex corner radius head, 4 flute, For high feed, With coolant hole

iIMX-C4FD-C
Features

High Efficiency Machining Geometry

Thin chips and a long cutting edge combine to
provide both high performance and long tool life.

Cutting Performance

Thin Chips

Vibration Control Geometry

Duplex
Corner Radi

Small

us Conventional Radius

Reduced cutting resistance in the radius direction

suppresses tool vibration and reduces deflection.

Tool Life Comparison when machining Cobalt Chromium Alloy (DC=10mm)

Tool Life (Co-Cr Alloy)

Cutting Length (m)

Work Material
Tool Size
iIMX-C4FD-C Can Continue Revolution
‘ Table Feed
I o R ‘ Depth of Cut
\ 1 e, Overhang Length :
Conventional Chipping Cutting Mode
‘ | Lo ! Machine
Conventional ~ Chipping |
S e |
0 100 200 300

iMX-C4FD-C
(Cutting Length 320m)

: Co-Cr Alloy

:DC=10mm
:n=3185min-" (100 m/min)
1 vf=1911 mm/min

:ap=0.2mm, ae=3.5mm

: Down(Climb) Cut, Soluble
: Vertical MC (BT40)

(0.15mm/t.)

*

ae 3.5mm

32mm

ap 0.2mm
AN

Conventional
(Cutting Length 96 m)

Conventional
(Cutting Length 160 m)

Efficiency Comparison when machining ASTM H13(DC=20 mm)

Machining Efficiency Comparison in ASTM H13

Table Feed vf (mm/min)

Recommended cutting conditions may vary according
to the stability of the set up.

| | | | Work Material
Tool Size
|Mx-c4FD-c Can Continue  Revolution
‘ Table Feed
| [ [ [
| | | | Depth of Cut
‘ | Overhang Length :
Conventional Chipping | Cutting Mode
1 1 } ‘ 3 Machine
0 1000 2000 3000

:ap=0.5mm, ae=5mm

: Slot & Down(Climb) Cut,

: Vertical MC (BT50) I_F S

iMX-C4FD-C

(Table Feed vf 2560mm/min)

:ASTM H13(52HRC)
:DC=20mm

: n=1600min-* (100 m/min)
: vf=640-2560 mm/min

(0.10-0.40mmit.)

80mm

p 0.5mmx20pass

Air Blow

a

\ /

Depth of cut]
10mm

Conventional
(Table Feed vf 1280mm/min)



Application Examples

IMX16-U16N024L080C

Holder IMX12-U12N041L100C IMX20-U20N070L130C
Head IMX12B6HV12012 IMX20C4HV200R10021 IMX16C10HV160R10016
AISI 1049 Mild Steel Titanium Alloy (Ti-6Al4V)
Workpiece O
Component Impeller for Torque Converter Die Steel Test Work
Intended Process Finishing of Blade Faces Hole Finishing Shoulder Milling (Down(Climb) Cut)
% Cutting Speed vec (m/min) 200 100 151
5 | Feed per Tooth fz (mm/t.) 0.08 0.05 0.08
(ccj Width of Cut ae (mm) Approx. 1.4 1 0.5
g Depth of Cut ap (mm) Approx. 1.0 3 16
8 Overhang Length (mm) — 105 52
Cutting Mode — Air Blow Wet Cutting (Emulsion)
Machine 5-axis MC (HSK A63) Vertical MC Vertical MC
The tool reduced machining time by The irregular helix flutes combined with | Machining without vibration was
30% and also produced a good surface | the solid carbide holder gave better achieved even when the workpiece
Results finish. performance than the conventional radius and tool radius were the same.
tools.
Holder IMX10-U10N034L090C IMX20-S20L180C
Head IMX10B4HV10010 IMX20C4HV220R10023
Stainless Steel Titanium Alloy (Ti-6AI4V)
Workpiece
> =
]
Component — —
Intended Process — Deep Wall Machining
g Cutting Speed ve (m/min) 230 60
5 | Feed per Tooth fz (mm/t.) 0.14 0.08
§ Width of Cut ae (mm) 1.0 0.2
£ [ Depth of Cut ap (mm) 1.4 15
g Overhang Length (mm) — 142 (L/D=7)
Cutting Mode Air Blow Wet Cutting (Emulsion)
Machine Vertical MC Vertical MC
Conventional products machined 8 The oversize type head achieved good
pieces. surface finishes that reduced step
iMX produced a good surface finish differences in vertical wall surfaces.
even after machining 70 pieces,
Results providing 9 x tool life.

iMX

Conventional

The examples shown are actual applications and can differ from the recommended cutting conditions.
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Holder IMX20-U20N030L090C
Head IMX20C15T190R10T080C
Stainless Steel
Workpiece
Component Blade
Intended Process Finished Wing Surface
g Cutting Speed ve (m/min) 304
£ [ Feed per Tooth fz (mm/t.) 0.09
c
8 | Width of Cut ae (mm) 25
£ [ Depth of Cut ap (mm) 0.4
3 Overhang Length (mm) —
Cutting Mode Wet Cutting (Emulsion)
Machine 5-axis MC
Advanced surface finishes compared to conventional tools.
Results
Holder IMX12-S12L.100C
Head IMX12CH6V120A45
AISI 4140
Workpiece
Component Swing Bearing
Intended Process Gear Part Chamfer Milling
% Cutting Speed vec (m/min) 75
Z | Feed per Tooth fz (mm/t.) 0.05
c
3 | width of Cut ae (mm) 2.0
.g Depth of Cut ap (mm) 2.0
3 Overhang Length (mm) —
Cutting Mode Dry Cutting
Machine Machining Centre
iMX achieved longer tool life than conventional tools.
Results
For Your Safety

@Don't handle inserts and chips without gloves. @Please machine within the recommended application range and exchange expired tools with new ones in advance of breakage. @Please use safety covers
and wear safety glasses. @When using compounded cutting oils, please take fire precautions. @When attaching inserts or spare parts, please use only the correct wrench or driver. @When using rotating
tools, please make a trial run to check run-out, vibration and abnormal sounds etc.
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