DIA¢EDGE TOOL NEWS &
nardened stea.  IMPACT MIRACLE

MPACTMIRACE. REVOLUTION

New coating provides outstanding tool life
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For Machining of Hardened Steel

IMPACT MIRACLE end mil series
IMPACT MIRACLE REVOLUTION

@ IMPACT MIRACLE REVOLUTION Coating

A combination of the newly developed (Al, Cr, Si) N coating with improved lubricity and
a high oxidisation temperature, together with the (Al, Ti, Si) N coating layer that displays
excellent wear and adhesion to other coating layers, enables efficient and reliable
machining of hardened steels.

.- % High Oxidation Temperature
: % High Lubricity

.- % Better Wear Resistance
* High Adhesion

‘Ultra Micro-grain ®
Cemented Carbide

L=

oooooooooo

Due to manufacturing adjustments, differences in the colour of the coating for different diameters may occur. This
has no adverse effect on performance.

Selection According to the Hardness of the Workpiece Material.

< 50 HRC 55 HRC 60 HRC 65 HRC 70 HRC >

Work Material Hardness



SERIES SELECTION CHART
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Ball nose, Medium cut length, 4-Flute

VFR4MB ™

Higher efficiencies from increased feed rates
when finish machining.

Shorter machining times while maintaining good surface finishes.

Versatile 4-flute design

All 4 flutes extend from the centre to the
periphery. This enables high feeds at any
cutting angle and negates the need to calculate
different machining conditions.

60° 30° 5°

Angle of Inclination

Correct Use of 2- and 4-Flute Geometries

2-flute geometries usually have a larger chip pocket and are better for rough machining with greater
depths of cut that produce a larger volume of chips.
4-flute geometries can increase efficiency and reduce wear when used for finishing at small depths of

cut. Additionally, using a 4-flute geometry is advantageous when machining harder materials at reduced
depths of cut.

VFR2SB

Depth of Cut

Table Feed



Cutting Performance
Comparison of the Surface Finish - Machining ASP23 (62HRC)

The 4-flute type is superior for high efficiency machining, but when used at the same feed rate as a 2-flute type, the quality of
the finished surface can be improved.

VFR4MB 2-Flute conventional product

<Cutting Conditions>
Workpiece Material : ASP23(62HRC)

Tool  VFR4MBRO400 DC=8mm
W Ra:0.27 WM Ra:0.32 Revolution  n=12000min’”
. . Table Feed : f=3600mm/min
Rz:1.01 Rz:1.62 Depth of Cut ,

:ap=0.2mm
ae=0.8mm
Overhang Length  : 20mm
Cutting Mode : Air blow

Down(climb) Cut

Comparison of Wear Resistance Surface - Machining HAP72 (69HRC)

IMPACT MIRACLE REVOLUTION end mills demonstrate excellent wear resistance even when machining high hardness
workpiece materials.
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Taken after a cutting length of 20 m

<Cutting Conditions>
Workpiece Material : HAP72(69HRC)

Tool : VFR4MBRO0100 DC=2mm
Revolution :n=16000min"
Table Feed : f=1200mm/min
Depth of Cut 1 ap=0.06 mm
ae=0.2mm
Overhang Length  : 17mm
Cutting Mode : Air blow
Down(climb) Cut
Machine : Vertical MC

VFR4MB Conventional A Conventional B



For Machining of Hardened Steel

Application Example

Ball nose, Medium cut length, 4-Flute

VFR4MB

High efficiency and high precision finishing of
press mould parts (60HRC)

Issues from Customer

®Issue with machining efficiency due to the curvature of the workpiece material so a corner radius end mill cannot be used.

QA 4-flute type was used to machine, but at the tip, the chip discharge was poor and resulted in a torn surface finish.
The tool was changed to a 2-flute type.

@The 2-flute type showed excessive wear after a long cut length and necessitated a tool change because the surface
finish accuracy could not be maintained.

Results after machining for 120m

<Cutting Conditions>
Workpiece Material : JIS SKD11(60HRC)

Revolution 1 n=6000min™
Table Feed : f=2800 mm/min
Depth of Cut :ap=0.02mm
ae=Setting surface roughness 6.3z
Cutting Mode : Dry Cutting
Machine : Vertical MC(BBT50)
Cutting Time 1120 min

VFR4NMB End Cutting Edge Condition
Flank Wear : 17um

Comments from Customer Evaluation

- VFR4MB showed almost no wear and no change in surface roughness even though the tip was overworked on the
contours of a press mould.
- By making it possible to machine with a single end mill, the costs were reduced and the time problems which required

a tool change every 2 hours of machining or more were resolved. In addition, the feed rate could be increased by 1.5
which shortened the machining time.




VFR4MB =

Ball nose, Medium cut length, 4-Flute

20

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, reHardened Steel Hardened Sieel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, ey Alls At Alls
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Heat Resistant Alloy PP Y Y
O ©) ©)
___—VBHTA2 |
&= e e T
RE T
APMX
LF
_ |
D(j% =S E - - BDCON Type2
RE T
. RE APMX
‘5; ;’ LF
+0.010

‘ DCON=6 |$<DCON<10| DCON=12
O Jerun un
- 0.008 - 0.009 - 0.011
@ The 4 flute geometry with a cutting edge extending to the centre achieves a long tool life and enables
high efficiency machining.

(mm)
*

Order Number RE DC APMX LF BHTA2 | DCON No.F | Stock | Type
VFR4MBR0050 0.5 1 2.5 50 15 6 4 [ J 1
VFR4MBR0100 1 2 6 60 15 6 4 (] 1
VFR4MBRO0150 1.5 3 8 70 15 6 4 (] 1
VFR4MBR0200 2 4 8 70 15 6 4 [ ] 1
VFR4MBR0250 2.5 5 12 80 15 6 4 ® 1
VFR4MBRO0300 3 6 12 80 = 6 4 (] 2
VFR4MBR0400 4 8 14 90 — 8 4 (] 2
VFR4MBR0500 5 10 18 100 = 10 4 ([ ] 2
VFR4MBR0600 6 12 22 110 — 12 4 [ J 2

% Number of Flutes
RE = Corner Radius LF = Functional Length
DC = Cutting Dia. BHTA2 = Body Half Taper Angle
APMX = Depth of Cut Max. DCON = Connection Dia.

@ : Inventory maintained in Japan.



For Machining of Hardened Steel

VFR4MB

Ball nose, Medium cut length, 4-Flute

Recommended Cutting Conditions

(mm)
Hardened Steel (45—55HRC) Hardened Steel (55— 65HRC) Hardened Steel (65—70HRC)
Workpiece
Material
a<15° a>15° a<15° a>15° a<15° a>15°
R - - Depth of cut | Depth of cut - - Depth of cut | Depth of cut - - Depth of cut | Depth of cut
RE Revolution|Feed rate|Revolution|Feed rate ap ae  |Revolution|Feed rate| Revolution |Feed rate ap ae |Revolution |Feed rate| Revolution Feed rate ap ae
(min"y |(mm/min)| (min-") |(mm/min) (min"y |(mm/min)| (min-") |(mm/min) (min") |(mm/min)| (min-") |(mm/min)

0.5 (40000| 8000|40000| 3800 [ 0.06 | 0.10 |40000| 5600 |40000| 3100 | 0.05 | 0.10 |40000| 4700 [32000| 1700 | 0.03 | 0.10
1.0 |40000| 9600 |40000| 5600 | 0.11 | 0.20 |40000| 8000 [28000| 3100 | 0.10 [ 0.20 [24000| 5000 [16000| 1200 | 0.06 | 0.20
1.5 |40000|12000|32000| 5600 | 0.13 | 0.30 |32000| 7700 [19000| 2900 | 0.12 | 0.30 [16000| 4200 | 11000 1100 | 0.07 | 0.30
2.0 |32000|11000|24000| 4700 | 0.15 | 0.40 |24000| 6200 [14000| 2500 | 0.13 | 0.40 |12000| 3100 [ 8000| 1000 | 0.08 | 0.40
2.5 25000, 9000|19000| 3800 | 0.20 | 0.50 |19000| 5300 [12000| 2200 | 0.15 | 0.50 | 9600| 2700 [ 6000| 780 | 0.08 | 0.50
3.0 (21000| 8400|15000| 3400 [ 0.25 | 0.60 | 16000| 4800 | 9600| 2000 | 0.20 | 0.60 | 8000| 2300 [ 5000| 780 | 0.09 [ 0.60
4.0 |[16000| 6400 (12000| 2600 | 0.30 [ 0.80 [12000| 3600 | 7200 1600 [ 0.20 | 0.80 | 6000| 1900 | 4000| 620 | 0.09 | 0.80
5.0 (13000| 5200| 9600|2200 [ 0.50 | 1.00 | 10000| 3200 | 5800| 1300 | 0.20 | 1.00 | 4800| 1500 [ 3000| 550 [ 0.10 [ 1.00
6.0 9000| 3600| 7200|1700 | 0.50 | 1.20 | 7000| 2200 | 4300| 940 | 0.30 | 1.20 | 3600| 1100 [ 2200| 400 | 0.10 | 1.20

<ae

Depth of

cut p <ap
Y

Note 1) If the depth of cut is shallow, the revolution and feed rate can be increased.
Please reduce the feed rate when the surface finish is important.
Note 2) If the rigidity of the machine or the workpiece materials installation is very low, or chattering and noise are generated, please adjust the
revolution, feed rate and depth of cut.
Note 3) a is the inclination angle of the machined surface.

ae:Pick Feed



VFR2SSB

Ball nose, Short cut length, Short shank, 2-Flute

20

@ : Inventory maintained in Japan.

Carbon Steel, Aloy Steel, Cast Iron | TolSeel,PreHardened Steel Hardened Seel | - Hardened Steel Hardened Steel Austenitic Titanium Alloy, c Al Aluminium Al
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel [Heat Resistant Alloy| PP A10Y uminium Afoy
@) ©) ©
, z } BHTA2 15° .
RE . |APNX
LU
LF
4
1 e =
8 < § Type2
RE [APMX]
LU
RE<6 LF
‘ +0.005
@ 4<DCON<6|8<DCON<10| DCON=12
0 0 0
- 0.005 - 0.006 - 0.008
@ Optimisation of the flute geometry, helix and rake angles have improved the overall edge strength.
(mm)
*

Order Number RE DC APMX LU DN LF DCON | No.F | Stock [ Type
VFR2SSBR0050S04 0.5 1 1 2 0.94 40 4 2 ® 1
VFR2SSBR0050 0.5 1 1 2 0.94 40 6 2 ® 1
VFR2SSBR0075S04 0.75 1.5 1.5 3 1.44 40 4 2 [ 1
VFR2SSBR0075 0.75 1.5 1.5 8 1.44 40 6 2 () 1
VFR2SSBR0100 1 2 2 4 1.9 45 6 2 ® 1
VFR2SSBR0150 1.5 3 3 6 29 45 6 2 () 1
VFR2SSBR0200 2 4 4 8 3.9 45 6 2 [ 1
VFR2SSBR0250 25 5 5 10 4.9 50 6 2 () 1
VFR2SSBR0300 3 6 6 12 5.85 50 6 2 ® 2
VFR2SSBR0400 4 8 8 14 7.85 60 8 2 ® 2
VFR2SSBR0500 5 10 10 18 9.7 70 10 2 [ 2
VFR2SSBR0600 6 12 12 22 11.7 75 12 2 ® 2

* Number of Flutes
RE = Corner Radius LU = Usable Length DCON = Connection Dia.
DC = Cutting Dia. DN = Neck Dia.
APMX = Depth of Cut Max. LF = Functional Length
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For Machining of Hardened Steel

VFR2SB

Ball nose, Short cut length, 2-Flute

RE<0.3

00

RE>0.3

@ : Inventory maintained in Japan.

Carbon Steel, Aloy Steel, Cast Iron | TolSeel,PreHardened Steel Hardened Seel | - Hardened Steel Hardened Steel A_ustenitic ﬁtanium Alloy, Copper Alloy Aluminium Alloy
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat Resistant Alloy
O ©) ©)
Z __\BHTA2 10° z
: — ' 81;%%445 3 Typel
ﬁ y RE —--APMX °
Lu LF
BHTA2 10°
z _\—BHTA3 20° =
gi I ] § Type2
RE | IAPMX
| _[LU LF
F 1 BHTA2 15° z
8 I - 3 Type3
RE<6 | RESo ReJ | APNX |
LU LF
+0.005 +0.010
= = - 4
@ DCOON—S 4SIZ())CON56 85D§ONS1O DCOON—12 DCOON—ZO 8}%\) - - 18 Typed
- 0.004 - 0.005 - 0.006 - 0.008 - 0.009 RE”|APMX LF e
@ Optimisation of the flute geometry, helix and rake angles have improved the overall edge strength.
(mm)
* =
Order Number RE DC APMX LU DN LF DCON |No.F § Type
VFR2SBR0010 0.1 0.2 0.2 0.4 0.17 45 4 2 ® 1
VFR2SBR0010S06 0.1 0.2 0.2 0.4 0.17 50 6 2 ® 2
VFR2SBR0015 0.15 0.3 0.3 0.6 0.27 45 4 2 ° 1
VFR2SBR0015S06 0.15 0.3 0.3 0.6 0.27 50 6 2 () 2
VFR2SBR0020 0.2 0.4 0.4 0.8 0.36 45 4 2 ® 1
VFR2SBR0020S06 0.2 0.4 0.4 0.8 0.36 50 6 2 [ ) 2
VFR2SBR0030 0.3 0.6 0.6 1.2 0.56 45 4 2 ° 3
VFR2SBR0030S06 0.3 0.6 0.6 1.2 0.56 50 6 2 [ 3
VFR2SBR0040 0.4 0.8 0.8 1.6 0.76 45 4 2 ® 3
VFR2SBR0040S06 0.4 0.8 0.8 1.6 0.76 50 6 2 [ 3
VFR2SBR0050 0.5 1 1 2 0.94 45 4 2 ° 3
VFR2SBR0050S06 0.5 1 1 2 0.94 50 6 2 [ 3
VFR2SBR0060 0.6 1.2 1.2 2.4 1.14 45 4 2 ® 3
VFR2SBR0060S06 0.6 1.2 1.2 24 1.14 50 6 2 ® 3
VFR2SBR0070 0.7 14 14 2.8 1.34 45 4 2 [} 3
VFR2SBR0070S06 0.7 1.4 1.4 2.8 1.34 50 6 2 () 3
VFR2SBR0075 0.75 1.5 1.5 3 1.44 45 4 2 ® 3
VFR2SBR0075S06 0.75 15 15 3 1.44 50 6 2 ® 3
VFR2SBR0080 0.8 1.6 1.6 3.2 1.54 45 4 2 [} 3
VFR2SBR0080S06 0.8 1.6 1.6 3.2 1.54 50 6 2 () 3
VFR2SBR0090 0.9 1.8 1.8 3.6 1.74 45 4 2 ® 3
VFR2SBR0090S06 0.9 1.8 1.8 3.6 1.74 50 6 2 ® 3
VFR2SBR0100 1 2 2 4 1.9 50 4 2 ° 3
VFR2SBR0100S06 1 2 2 4 1.9 60 6 2 () 3
VFR2SBR0125S06 1.25 2.5 2.5 5 2.4 60 6 2 ® 3
VFR2SBR0150 1.5 3 3 6 2.9 70 6 2 [ J 3
VFR2SBR0150S03 1.5 3 3 - — 60 3 2 ® 4
VFR2SBR0200 2 4 4 8 3.9 70 6 2 () 3
VFR2SBR0200S04 2 4 4 — — 60 4 2 ® 4
VFR2SBR0250 2.5 © © 10 4.9 80 6 2 [ J 3
VFR2SBR0300 3 6 12 — — 80 6 2 ® 4
VFR2SBR0400 4 8 14 = = 90 8 2 ® 4
VFR2SBR0500 5 10 18 — — 100 10 2 ® 4
VFR2SBR0600 6 12 22 = = 110 12 2 ( 4
VFR2SBR0800 8 16 30 — — 140 16 2 ® 4
VFR2SBR1000 10 20 38 = = 160 20 2 (J 4
% Number of Flutes
RE = Corner Radius LU = Usable Length DCON = Connection Dia.
DC = Cutting Dia. DN = Neck Dia.
APMX = Depth of Cut Max. LF = Functional Length



Ball nose, Short cut length, Short shank, 2-Flute VIFR2SSB
Ball nose, Short cut length, 2-Flute VIFR2SB

Recommended Cutting Conditions

cut

(mm)
Hardened Steel (45—55HRC) Hardened Steel (55— 62HRC) Hardened Steel (62—70HRC)
Workpiece
Material
JIS SKD61 etc. JIS SKD11 etc. JIS SKS, SKH etc.
as<15° a>15° as<15° a>15° as15° a>15°
R Depth of cut | Depth of cut Depth of cut | Depth of cut Depth of cut | Depth of cut
RE Revolution|Feed rate| Revolution|Feed rate ap ae  |Revolution|Feed rate| Revolution |Feed rate ap ae |Revolution |Feed rate| Revolution Feed rate ap ae
(min"y |(mm/min)| (min-") |(mm/min) (min"y |(mm/min)| (min-") |(mm/min) (min") |(mm/min)| (min-") |(mm/min)
R 0.1 |40000, 320/40000| 240 |0.003| 0.02 |40000| 320 (40000| 160 |0.003| 0.02 |40000| 320 (40000| 160 |0.002| 0.02
R 0.15 |40000, 640|40000| 560 | 0.01 | 0.03 |40000| 640 (40000| 400 |0.007| 0.03 |40000| 640 [40000| 400 |0.005| 0.03
R 0.2 |40000, 1600|40000| 1200 | 0.02 | 0.04 |40000| 1400 (40000| 1000 | 0.015| 0.04 |40000| 1200 (40000| 1000 |0.01 | 0.04
R 0.3 |40000| 3200|40000| 1600 | 0.03 [ 0.06 |40000| 2800 |40000| 1200 | 0.025| 0.06 |40000| 2000 (40000| 1200 (0.02 | 0.06
R 0.4 |40000| 6400)|40000| 2400 | 0.05 [ 0.08 |40000| 4000 |40000| 1600 | 0.04 | 0.08 |40000| 2800 (40000| 1600 (0.03 | 0.08
R 0.5 |40000, 8000|40000| 3200 | 0.06 | 0.10 |40000| 5600 (40000| 2400 | 0.05 | 0.10 |40000 | 3600 [32000| 1300 |0.04 | 0.10
R 0.75 | 40000, 9600|40000| 4000 | 0.09 | 0.15 | 40000 7200 (32000| 2500 | 0.075| 0.15 | 32000 | 4500 (21000| 1200 | 0.05 | 0.15
R 1 40000, 9600(39000| 4700 | 0.11 | 0.20 |40000| 8000 [24000| 2400 | 0.1 0.20 |24000| 3800 | 16000| 1000 (0.07 | 0.20
R 1.25 | 40000 1040032000 | 4500 | 0.12 | 0.25 |37000| 8100 [ 19000| 2300 | 0.11 | 0.25 | 19000 | 3400 [13000| 1000 | 0.08 | 0.25
R 1.5 |40000 1200027000 | 4300 | 0.13 | 0.30 |32000| 7700 (16000| 2200 | 0.12 | 0.30 | 16000 | 3200 | 11000| 880 |0.09 | 0.30
R 2 32000 1088020000 | 3600 | 0.15 | 0.40 |24000| 6200 | 12000| 1900 | 0.13 | 0.40 |12000| 2400 [ 8000| 800 | 0.1 0.40
R 2.5 |25000, 9000(16000| 2900 | 0.20 | 0.50 | 19000 | 5300 [ 9600| 1700 | 0.15 | 0.50 [ 9600| 2100 | 6000| 600 | 0.1 0.50
R3 21000| 840013000 | 2600 | 0.25 | 0.60 |16000| 4800 | 8000| 1600 | 0.2 0.60 | 8000| 1700 | 5000 600 (0.11 0.60
R 4 16000| 6400(10000| 2000 | 0.30 | 0.80 [12000| 3600 | 6000| 1200 | 0.2 0.80 [ 6000| 1400 | 4000| 480 |0.11 0.80
R5 13000| 5200| 8000| 1700 | 0.50 1.00 |10000| 3200 | 4800| 960 | 0.2 1.00 | 4800| 1100 | 3000| 420 (0.12 1.00
R 6 9000| 3600| 6000|1300 ( 0.50 | 1.20 | 7000| 2200 | 3600, 720 (0.3 1.20 | 3600 860 [ 2200 310 |0.12 | 1.20
R 8 6000| 2400| 4000|1000 | 0.50 | 1.60 | 5000| 1600 | 2500, 500 | 0.3 1.60 | 2500 650 [ 1500 240 |0.15 | 1.60
R10 4500| 1800| 3000| 780 | 0.50 | 2.00 | 4000| 1300 ( 1800| 360 | 0.3 2.00 | 1800| 470 | 1000 160 (0.15 | 2.00
<ae
Depth of

Note 1) If the rigidity of the machine or the workpiece materials installation is very low, or chattering and noise are generated, please adjust the
revolution, feed rate and depth of cut.
Note 2) If the rigidity of the machine or the work materials installation is very low, or chattering and noise are generated, reduce the revolution
and feed rate proportionately.
Note 3) a is the inclination angle of the machined surface.

ae:Pick Feed
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For Machining of Hardened Steel

VFR2SBF

Ball nose, Short cut length, 2-Flute, For mirror finishing

50

@ : Inventory maintained in Japan.

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, reHardened Steel Hardened Sieel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, c Al Aluminium Al
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel [Heat Resistant Alloy| PP A10Y uminium Afoy
O ©) ©)
1 ___—1BHTA215° >
—_— 3 <] g Typet
RE APMX
L] LF
4
8 2 ! 8 Type2
RE APMX LF
RE<3
+0.010
4<DCON=<6
0
- 0.005
@ New ball nose geometry for mirror finishing.
(mm)
* K4
Order Number RE DC APMX LU DN LF DCON ([No.F § Type
(%2}
VFR2SBFR0050 0.5 1 1 2 0.94 45 4 2 (] 1
VFR2SBFR0075 0.75 1.5 1.5 8 1.44 45 4 2 ( J 1
VFR2SBFR0100 1 2 2 4 1.9 60 6 2 ( 1
VFR2SBFR0125 1.25 2.5 2.5 5 2.4 60 6 2 ( J 1
VFR2SBFR0150 1.5 3 3 6 2.9 70 6 2 ( J 1
VFR2SBFR0200 2 4 4 8 3.9 70 6 2 ( J 1
VFR2SBFR0250 2.5 5 5 10 4.9 80 6 2 ( 1
VFR2SBFR0300 8 6 12 = = 80 6 2 (J 2
* Number of Flutes
RE = Corner Radius LU = Usable Length DCON = Connection Dia.
DC = Cutting Dia. DN = Neck Dia.
APMX = Depth of Cut Max. LF = Functional Length



Recommended Cutting Conditions

Carbon Steel, Alloy Steel (180—280HB)
Alloy Steel (£350HB), Pre-hardened Steel (35— 45HRC)

Hardened Steel (62—70HRC)

(mm)

W'\j:rfpi?‘ie Hardened Steel (45— 52HRC), Hardened Steel (55— 62HRC)
aterial
JIS S45C, SCM440, SKD, SKT, NAK, PX5, SKD61, SKT4, SKD11 etc. SKS, SKH etc.
a<15° a>15° a<15° a>15°
R Depth of cut | Depth of cut Depth of cut | Depth of cut
RE Revolution | Feed rate | Revolution | Feed rate ap ae Revolution | Feed rate | Revolution | Feed rate ap ae
(miny | (mm/min) | (min") | (mm/min) (min™y | (mm/min) | (min™") | (mm/min)
R 0.5 40000 800 40000 800 0.007 0.007 40000 560 40000 560 0.005 0.005
R 0.75| 40000 800 40000 800 0.009 0.009 40000 560 40000 560 0.007 0.007
R 1.0 35000 1050 35000 1050 0.011 0.011 35000 700 35000 700 0.009 0.009
R 1.25| 35000 1050 35000 1050 0.013 0.013 35000 700 35000 700 0.011 0.011
R 1.5 35000 1050 35000 1050 0.015 0.015 35000 700 35000 700 0.013 0.013
R 2.0 25000 1000 25000 1000 0.017 0.017 25000 750 25000 750 0.015 0.015
R 2.5 25000 1000 25000 1000 0.020 0.020 25000 750 25000 750 0.015 0.015
R 3.0 25000 1000 25000 1000 0.020 0.020 25000 750 25000 750 0.015 0.015
<ae
Depth of
cut y <ap

Note 1) The tools are recommended for use only when finishing.
Note 2) Air blowing or oil mist are recommended as coolants.

Note 3) Note the following points when using the tools:

* Avoid using equipment abruptly without proper preparation. After sufficiently energizing equipment, ensure that there will be no
changes to the depth of cut due to elongation of the main axis during machining etc.
« If the tools are used immediately after rough machining of a surface, large uneven areas (cusp heights) will cause deflection of the
tools and waviness of the machined surface. Therefore, it is recommended to add a medium finish machining process which uses the
same value of ae as indicated in the table above.
Note 4) a is the inclination angle of the machined surface.

ae:Pick Feed
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For Machining of Hardened Steel

VFR2XLB

Ball nose, Long neck, 2-Flute

20

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, reHardened Steel Hardened Sieel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, ey Alls At Alls
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy PP Y Y
O ©) ©)
e —) 2 ——ye2
1 — i
g I Type1
] z
RE APL":'JX BATH212° |8
Effective length LF a
for inclined angle °
2
o O
25 3
e [ Type2
z
RE APMX 8
@ RE Inclined angle LU LE a
+0.005
4<DCON=<6
0
- 0.005

@ Precise machining of vertical walls is possible due to a back taper and a strong, seamless ball nose cutting
edge geometry.

(mm)

g %o Eff_ecti_ve length

Order Number RE DC |APMX, LU DN B2 LF |DCON|S|o|& for inclined angle

Zlon|F

0.5°| 1° | 2° | 3°
VFR2XLBR0010N005 0.1 0.2 0.15 0.5 0.18 | 11.5° 50 4 2|e|1] 05 05 06| 0.7
VFR2XLBR0010N010 0.1 0.2 0.15 1 0.18 | 10.9° 50 4 210111 1.1 1.2} 1.3
VFR2XLBR0015N010 0.15 0.3 0.24 1 0.28 | 10.9° 50 4 210111 1.1 1.2, 1.3

VFR2XLBR0015N015 0.15 0.3 0.24 1.5 0.28 | 10.4° 50 4 2|@(1] 16| 1.6 1.8| 2
VFR2XLBR0015N020 0.15 0.3 0.24 2 0.28 9.9° 50 4 2|@|1] 21 22| 24| 26
VFR2XLBR0020N010 0.2 0.4 0.3 1 0.37 | 11° 50 4 2|@|1] 1 1.1 1.2} 1.3
VFR2XLBR0020N015 0.2 0.4 0.3 1.5 0.37 | 10.4° 50 4 2|@|1] 15 16| 1.7] 1.9
VFR2XLBR0020N020 0.2 0.4 0.3 2 0.37 9.9° 50 4 2|@|1] 21| 22| 23| 26
VFR2XLBR0020N025 0.2 0.4 0.3 25 0.37 9.5° 50 4 2|1@(1] 26| 27| 29| 3.3
VFR2XLBR0020N030 0.2 0.4 0.3 & 0.37 9.1° 50 4 2|1@(1] 3.1] 3.2| 3.5| 3.9
VFR2XLBR0020N040 0.2 0.4 0.3 4 0.37 8.4° 50 4 2|@| 1] 42 43| 47| 5.2
VFR2XLBR0025N015 0.25 0.5 0.37 1.5 0.47 | 10.4° 50 4 2|@|1] 15 16| 1.7] 1.9
VFR2XLBR0025N020 0.25 0.5 0.37 2 0.47 9.9° 50 4 2|@|1] 21 21| 23| 26
VFR2XLBR0025N025 0.25 0.5 0.37 2.5 0.47 9.5° 50 4 2|@|1]| 26| 27| 29| 3.2
VFR2XLBR0025N030 0.25 0.5 0.37 3 0.47 9.1° 50 4 2|1@(1] 3.1 3.2 3.5| 3.9
VFR2XLBR0025N040 0.25 0.5 0.37 4 0.47 8.3° 50 4 2|®@| 1] 41| 43| 47| 5.2
VFR2XLBR0030N020 0.3 0.6 0.45 2 0.57 9.9° 50 4 2|@|1] 21| 22| 24| 26
VFR2XLBR0030N020S06 | 0.3 0.6 0.45 2 0.57 | 10.6° 50 6 2|@|1] 21| 22| 24| 26

VFR2XLBR0030N030 0.3 0.6 0.45 3 0.57 9° 50 4 2|e@|1]| 3.1 3.3 36| 4

VFR2XLBR0030N030S06 | 0.3 0.6 0.45 3 0.57 9.9° 50 6 2|e®|1]| 3.1 3.3 36| 4
VFR2XLBR0030N040 0.3 0.6 0.45 4 0.57 8.2° 50 4 2|@|1]| 42 44| 48| 53
VFR2XLBR0030N050 0.3 0.6 0.45 © 0.57 7.6° 50 4 2|@(1] 52| 55| 6 6.6
VFR2XLBR0030N060 0.3 0.6 0.45 6 0.57 7.1° 50 4 2|@(1] 6.3 66| 72| 7.9
VFR2XLBR0040N030 0.4 0.8 0.6 3 0.77 8.9° 50 4 2|1@(1] 3.1 3.3 3.6/ 3.9
VFR2XLBR0040N040 0.4 0.8 0.6 4 0.77 8.2° 50 4 2|@|1]| 42 44| 48| 5.2
VFR2XLBR0040N060 0.4 0.8 0.6 6 0.77 6.9° 50 4 2|@|1] 6.3 65 72| 79
VFR2XLBR0040N080 0.4 0.8 0.6 8 0.77 6° 50 4 2|@| 1] 84| 87| 9.5/10.6
VFR2XLBR0050N030 0.5 1 0.75 3 0.96 8.7° 50 4 2|@|1]| 3.2 34| 3.7 41
VFR2XLBR0050N030S06 | 0.5 1 0.75 3 0.96 9.8° 50 6 2|1@(1] 32| 34| 3.7 41
VFR2XLBR0050N040 0.5 1 0.75 4 0.96 7.9° 50 4 2|@(1] 43| 45 49| 54
VFR2XLBR0050N040S06 | 0.5 1 0.75 4 0.96 9.2° 50 6 2|@(1] 43| 45 49| 54
VFR2XLBR0050N060 0.5 1 0.75 6 0.96 6.7° 50 4 2|@|1] 6.3 65 72| 7.9

* Number of Flutes

@ : Inventory maintained in Japan.



(mm)
. '/ /| |/ | | |

i x| o Effective length
Order Number RE | DC |APMX| LU | DN | B2 | LF |DCON|g|g|g| forinclined angle
Zlon|F
0.5°| 1° | 2° | 3°
VFR2XLBR0050N060S06 | 0.5 1 0.75 6 0.96 8.2° 50 6 2|®|1] 6.3 65| 72| 79
VFR2XLBR0050N080 0.5 1 0.75 8 0.96 5.8° 50 4 2|@(1] 85| 89| 9.7/10.7
VFR2XLBR0050N100 0.5 1 0.75 10 0.96 5.1° 50 4 2|1@(11]10.6/11.1/12.1|13.4
VFR2XLBR0050N120 0.5 1 0.75 12 0.96 4.6° 50 4 2|@|1112.7(13.2/114.5|16
VFR2XLBR0075N060 0.75 1.5 1.1 6 1.44 6.3° 50 4 2|®|1] 6.3 66| 7.2| 7.9
VFR2XLBR0075N060S06 | 0.75 1.5 1.1 6 1.44 8° 50 6 2|®|1] 6.3| 66| 7.2| 7.9
VFR2XLBR0075N080 0.75 1.5 1.1 8 1.44 5.4° 50 4 2|@(1] 84| 88| 9.6/10.6
VFR2XLBR0075N080S06 | 0.75 1.5 1.1 8 1.44 7.2° 50 6 2|@(1] 84| 88| 9.6/10.6
VFR2XLBR0075N100 0.75 1.5 1.1 10 1.44 4.7° 50 4 2|1@(1]10.5/11 |12 |13.2
VFR2XLBR0075N120 0.75 1.5 1.1 12 1.44 4.2° 50 4 2|10|1112.6(13.1{14.4|15.9
VFR2XLBR0075N140 0.75 1.5 1.1 14 1.44 3.8° 50 4 2|®|1114.7/15.3/16.8|18.5
VFR2XLBR0075N160 0.75 1.5 1.1 16 1.44 3.4° 60 4 2|10|1]16.8(17.5(19.2|21.2
VFR2XLBR0100N060 1 2 1.5 6 1.94 5.8° 50 4 2|®|1] 6.3| 66| 7.1| 7.8
VFR2XLBR0100N060S06 | 1 2 15 6 1.94 7.8° 50 6 2|®|1] 6.3| 6.6/ 7.1| 7.8
VFR2XLBR0100N080 1 2 15 8 1.94 4.8° 50 4 2|@(1] 84| 88| 9.5/10.5
VFR2XLBR0100N080S06 | 1 2 15 8 1.94 6.9° 50 6 2|@(1] 84| 88| 9.5/10.5
VFR2XLBR0100N100 1 2 1.5 10 1.94 4.2° 50 4 2|1@]1110.5(10.9/11.9|131
VFR2XLBR0100N100S06 | 1 2 1.5 10 1.94 6.2° 50 6 2|10]1110.5(10.9/11.9|13.1
VFR2XLBR0100N120 1 2 1.5 12 1.94 3.6° 50 4 2|1®|1]12.6/13.1{14.3|15.8
VFR2XLBR0100N120S06 | 1 2 1.5 12 1.94 5.6° 50 6 2|@(1]12.6(13.1/14.3|15.8
VFR2XLBR0100N160 1 2 1.5 16 1.94 2.9° 60 4 2|@(1]16.8{17.5/19.1| *
VFR2XLBR0100N160S06 | 1 2 1.5 16 1.94 4.7° 60 6 2|@(1]16.8/17.5/19.1|21.1
VFR2XLBR0100N200 1 2 1.5 20 1.94 2.4° 60 4 2|1@(1]20.9/21.8/23.9| *
VFR2XLBR0100N200S06 | 1 2 1.5 20 1.94 4° 60 6 2|10|1]20.9/21.8(23.9|26.4
VFR2XLBR0125N100 1.25 2.5 1.9 10 24 3.5° 60 4 2|1®]11]10.4/10.8/11.8|12.9
VFR2XLBR0125N150 1.25 2.5 1.9 15 24 2.5° 60 4 2|®|1]15.6(16.3/17.8| *
VFR2XLBR0150N100 1.5 3 2.3 10 29 5.5° 60 6 2|1®|11]10.4/10.8{11.7|12.9
VFR2XLBR0150N120 1.5 8 2.3 12 29 4.9° 60 6 2|@(1]125/13 |14.1|15.5
VFR2XLBR0150N160 1.5 3 2.3 16 29 4° 70 6 2|1®|1]16.7(17.3/18.9|20.8
VFR2XLBR0150N200 1.5 3 2.3 20 2.9 3.4° 70 6 2|1@|1]20.8(21.7|23.7|26.1
VFR2XLBR0150N250 1.5 3 2.3 25 2.9 2.8° 70 6 2|1@|1]26.127.2|129.7| *
VFR2XLBR0150N300 1.5 8 2.3 30 2.9 2.5° 70 6 2|1®|1]31.3[32.6/35.7| *
VFR2XLBR0200N100 2 4 3 10 3.9 4.5° 70 6 2|1®|11]10.4/10.8/11.6|12.7
VFR2XLBR0200N120 2 4 3 12 3.9 3.9° 70 6 2|1@(1]125[12.9/14 |154
VFR2XLBR0200N160 2 4 3 16 3.9 3.1° 70 6 2|1@(1]16.6/17.3/18.8/|20.7
VFR2XLBR0200N200 2 4 3 20 3.9 2.6° 70 6 2|@(1]20.8/21.7|23.6| *
VFR2XLBR0200N250 2 4 3 25 3.9 2.1° 70 6 211126 [27.1129.6| *
VFR2XLBR0200N300 2 4 3 30 3.9 1.8° 70 6 2|10|1]31.2/32.6| * *
VFR2XLBR0250N200 2.5 5 3.8 20 4.9 1.5° 70 6 2|1®]1]20.8121.6| * *
VFR2XLBR0250N250 2.5 5 3.8 25 4.9 1.2° 70 6 2|1@|1]26 |27.1| * *
VFR2XLBR0300N180 3 6 6 18 5.85 — 80 6 2102 * * * *
VFR2XLBR0300N300 & 6 6 30 5.85 — 80 6 21@|2]| * * * *
* Number of Flutes * No interference
RE = Corner Radius LU = Usable Length DCON = Connection Dia.
DC = Cutting Dia. DN = Neck Dia.
APMX = Depth of Cut Max. LF = Functional Length
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For Machining of Hardened Steel

VFR2XLB

Ball nose, Long neck, 2-Flute

Recommended Cutting Conditions

(mm)
Hardened Steel (45—55HRC) Hardened Steel (55—70HRC)
Workpiece
Material

R |2'§°t'?1 Revqlution Feed R_ate Depth of Cut Width of Cut Revqlution Feed R_ate Depth of Cut Width of Cut

RE LEI (min") (mm/min) ap ae (min™") (mm/min) ap ae
0.1 0.5 40000 300 0.003 0.01 40000 300 0.002 0.01
0.1 1 40000 300 0.002 0.01 40000 300 0.002 0.01
0.15 1 40000 500 0.007 0.015 40000 500 0.005 0.015
0.15 | 1.5 40000 500 0.005 0.015 40000 500 0.003 0.015
0.15 2 40000 500 0.003 0.015 40000 500 0.002 0.015
0.2 1 40000 1400 0.015 0.02 40000 1400 0.01 0.02
0.2 1.5 40000 1000 0.01 0.02 40000 1000 0.006 0.02
0.2 2 40000 1000 0.01 0.02 40000 1000 0.006 0.02
0.2 2.5 40000 700 0.005 0.02 40000 700 0.003 0.02
0.2 3 40000 700 0.005 0.02 40000 700 0.003 0.02
0.2 4 40000 600 0.004 0.02 40000 500 0.003 0.02
0.25 1.5 40000 2000 0.02 0.025 40000 2000 0.015 0.025
0.25 2 40000 2000 0.02 0.025 40000 2000 0.015 0.025
0.25 | 2.5 40000 1500 0.015 0.025 40000 1500 0.01 0.025
0.25 3 40000 1200 0.015 0.025 40000 1200 0.01 0.025
0.25 4 36000 900 0.1 0.025 36000 900 0.007 0.025
0.3 2 40000 2800 0.03 0.03 40000 2800 0.02 0.03
0.3 3 40000 2800 0.03 0.03 40000 2800 0.02 0.03
0.3 4 35000 2000 0.02 0.03 35000 2000 0.015 0.03
0.3 5 30000 1000 0.01 0.03 30000 1000 0.007 0.03
0.3 6 30000 800 0.008 0.03 30000 800 0.005 0.03
0.4 3 40000 3000 0.04 0.04 40000 3000 0.03 0.04
0.4 4 40000 3000 0.02 0.04 40000 3000 0.015 0.04
0.4 6 30000 1600 0.02 0.04 30000 1600 0.01 0.04
0.4 8 25000 1000 0.01 0.04 25000 1000 0.007 0.04
0.5 3 40000 4000 0.05 0.05 40000 4000 0.04 0.05
0.5 4 40000 4000 0.05 0.05 40000 4000 0.04 0.05
0.5 6 35000 2000 0.03 0.05 35000 2000 0.02 0.05
0.5 8 30000 1600 0.02 0.05 30000 1600 0.01 0.05
0.5 10 20000 1000 0.01 0.05 20000 1000 0.01 0.05
0.5 12 20000 1000 0.01 0.05 20000 800 0.008 0.05
0.75 6 40000 5000 0.07 0.075 40000 4000 0.06 0.075
0.75 8 40000 5000 0.07 0.075 40000 3500 0.06 0.075
0.75 10 40000 4500 0.06 0.075 40000 2400 0.06 0.075
0.75 12 32000 3400 0.04 0.075 32000 2000 0.04 0.075
0.75 14 16000 1500 0.04 0.075 16000 1200 0.03 0.075
0.75 16 13000 1200 0.03 0.075 13000 1200 0.02 0.075
1 6 40000 6000 0.1 0.1 40000 3400 0.1 0.1
1 8 40000 5000 0.1 0.1 40000 3000 0.1 0.1
1 10 40000 5000 0.08 0.1 40000 3000 0.07 0.1
1 12 40000 5000 0.08 0.1 40000 2600 0.05 0.1
1 16 32000 3500 0.05 0.1 32000 1700 0.03 0.1
1 20 10000 1000 0.04 0.1 10000 1000 0.03 0.1
1.25 10 36000 5000 0.12 0.25 36000 2600 0.11 0.25
1.25 15 36000 4600 0.08 0.25 36000 2000 0.075 0.25

<ae
Depth of Cut / <ap

Note 1) When the inclination angle of machined surface is large, or machining with large cutting load such as in a corner area, reduce the

revolution and feed rate.

Note 2) If the depth of cut is shallow, the revolution and feed rate can be increased.
Note 3) Cutting conditions may differ considerably due to the tool overhang, depth of cut and machine tool condition. Please use the table
above as a reference starting point.



(mm)

Hardened Steel (45—55HRC) Hardened Steel (55—70HRC)
Workpiece
Material

R Neck Revolution Feed Rate Depth of Cut Width of Cut Revolution Feed Rate Depth of Cut Width of Cut

RE IeEﬂth (min") (mm/min) ap ae (min") (mm/min) ap ae
1.5 10 32000 5100 0.15 0.3 32000 2200 0.15 0.3
1.5 12 32000 5100 0.13 0.3 32000 2200 0.13 0.3
1.5 16 32000 4500 0.1 0.3 32000 1800 0.1 0.3
1.5 20 27000 3800 0.1 0.3 27000 1600 0.06 0.3
1.5 25 21000 2700 0.08 0.3 21000 1200 0.06 0.3
1.5 30 9000 1000 0.08 0.3 9000 700 0.05 0.3
2 10 24000 4800 0.2 0.4 24000 2200 0.2 0.4
2 12 24000 4800 0.2 0.4 24000 2200 0.2 0.4
2 16 24000 3800 0.15 0.4 24000 1500 0.15 0.4
2 20 24000 3800 0.15 0.4 24000 1500 0.15 0.4
2 25 24000 3800 0.15 0.4 24000 1100 0.1 0.4
2 30 24000 3000 0.1 0.4 24000 1100 0.08 0.4
2.5 20 19000 3400 0.2 0.5 19000 1400 0.2 0.5
2.5 25 19000 3400 0.2 0.5 19000 1400 0.2 0.5
3 18 16000 3500 0.25 0.6 16000 1000 0.2 0.6
3 30 16000 3500 0.2 0.6 16000 1000 0.2 0.6

<ae

Depth of Cut

<ap
7.

Note 1) When the inclination angle of machined surface is large, or machining with large cutting load such as in a corner area, reduce the

revolution and feed rate.

Note 2) If the depth of cut is shallow, the revolution and feed rate can be increased.
Note 3) Cutting conditions may differ considerably due to the tool overhang, depth of cut and machine tool condition. Please use the table
above as a reference starting point.

16
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For Machining of Hardened Steel

VFRPSRB

Conner radius, Short cut length, 4-Flute

L0

DC<1.0 DC=1.5

@ : Inventory maintained in Japan.

e | AR | Enel” | e Sen ] Corernlr | Aumesen
@) ©) ©
c— — 2 e
8 - Type1
RE APMX ———IBHTA2 15° z
Effective length Ly LF 8
for inclined angle A
2E
g2 z
0
0.5<DC=6 | 6<DC=12 Tl Type2
+0.005 0.007 RE 4
APMX o
0.5=DC=<6 | 6<DC=12 Inclined angle — LU LF &)
- 8.01 - 8.015
@ DCON=6 |[8<DCON=<10| DCON=12
0 0 0
- 0.005 - 0.006 - 0.008
@ Completely seamless curved R edge. DC=1.5
@ The wiper edge and strong back taper achieve high precision machining. 1.5<DC=<5 (mm)
e x| e Eff_ecti_ve length
Order Number DC RE |APMX| LU DN B2 LF DCON|o| s &| forinclined angle
Zlon|F-
0.5°| 1° | 2° | 3°
VFRPSRBD0050R005N020 0.5 | 0.05 0.5 2 047 | 12.6 50 6 411 21 22| 23| 25
VFRPSRBD0050R010N020 0.5 | 0.1 0.5 2 047 | 12.7 50 6 4 1|1 21 22| 23| 25
VFRPSRBD0060R005N020 0.6 | 0.05 0.6 2 0.57 | 125 50 6 411 21 22| 24| 26
VFRPSRBD0060R010N020 06 | 0.1 0.6 2 0.57 | 125 50 6 411 21 22| 23| 2.6
VFRPSRBD0060R010N040 0.6 | 0.1 0.6 4 0.57 | 10.8 50 6 410|142 44| 47| 51
VFRPSRBD0060R020N020 06 | 0.2 0.6 2 0.57 | 12.6 50 6 411 21 22| 22| 2.6
VFRPSRBD0080R005N040 0.8 | 0.05 0.8 4 0.77 | 10.7 50 6 41| 1| 42| 44| 47| 51
VFRPSRBD0080R010N040 0.8 | 0.1 0.8 4 0.77 | 10.7 50 6 4 1@ 1| 42 44| 47| 51
VFRPSRBD0080R020N040 08 | 0.2 0.8 4 0.77 | 10.8 50 6 4|1@| 1| 42 44| 47| 51
VFRPSRBD0080R030N040 0.8 | 0.3 0.8 4 0.77 | 10.8 50 6 4|1@| 1| 42 44| 47| 5
VFRPSRBD0100R005N040 1 0.05 1 4 0.96 | 104 50 6 4|1@|1| 43/ 45| 49| 54
VFRPSRBD0100R010N040 1 0.1 1 4 096 | 104 50 6 41| 1| 43 45| 49| 54
VFRPSRBD0100R010N060 1 0.1 1 6 0.96 9.1 50 6 411 64 67| 73|79
VFRPSRBD0100R020N040 1 0.2 1 4 0.96 | 10.5 50 6 41| 1| 43| 45| 47| 53
VFRPSRBD0100R020N060 1 0.2 1 6 0.96 9.2 50 6 4|1@|1| 64 67| 73|78
VFRPSRBD0100R030N040 1 0.3 1 4 0.96 | 10.5 50 6 41| 1| 43/ 45| 46| 53
VFRPSRBD0100R040N040 1 0.4 1 4 0.96 | 10.6 50 6 4|1@|1| 43 45| 45|53
VFRPSRBD0150R010N040 1.5 | 041 1.5 4 142 | 10.2 50 6 410|142 44| 48| 5.2
VFRPSRBD0150R010N060 1.5 | 01 1.5 6 1.42 8.8 50 6 4|11 63 66| 71|77
VFRPSRBD0150R010N100 1.5 | 01 1.5 10 1.42 6.9 50 6 4|1e@|1(10.5110.911.7 12.7
VFRPSRBD0150R020N040 15 | 0.2 1.5 4 142 | 10.2 50 6 411 42 44| 46| 52
VFRPSRBD0150R020N060 15 | 0.2 1.5 6 1.42 8.8 50 6 4|1e|1| 6.3/ 66| 71| 7.7
VFRPSRBD0150R020N100 15 | 0.2 1.5 10 1.42 7 50 6 4|1e@|1(10.5110.9{11.7 |12.6
VFRPSRBD0150R030N040 15 | 0.3 1.5 4 142 | 10.3 50 6 4|1@| 1| 42 44| 45| 52
VFRPSRBD0150R030N060 1.5 | 0.3 1.5 6 1.42 8.9 50 6 410|163/ 66| 71|76
VFRPSRBD0150R030N100 15 | 0.3 1.5 10 1.42 7 50 6 4|1@|1(10.510.9(11.7 |12.6
VFRPSRBD0150R050N040 1.5 | 0.5 1.5 4 142 | 10.5 50 6 4101 42| 44| 43| 5.1
VFRPSRBD0150R050N060 15 | 0.5 1.5 6 1.42 9 50 6 4|1@|1( 6.3/ 66| 7.1| 7.6
VFRPSRBD0150R050N100 15 | 0.5 1.5 10 1.42 71 50 6 4|1e@|1(10.5110.9{11.7 |12.6
VFRPSRBD0200R010N060 2 0.1 2 6 1.9 8.4 50 6 4|1@|1( 6.3/ 66| 7.1| 7.6
VFRPSRBD0200R010N100 2 0.1 2 10 1.9 6.5 50 6 4|1e|1(10.5110.9{11.7 |12.6
VFRPSRBD0200R010N150 2 0.1 2 15 1.9 5.1 50 6 41@|1(15.7/16.2|17.4|18.8
VFRPSRBD0200R020N060 2 0.2 2 6 1.9 8.4 50 6 4|11 6.3 66| 71|76
VFRPSRBD0200R020N100 2 0.2 2 10 1.9 6.5 50 6 4|1@|1(10.510.9(11.7 |12.6
% Number of Flutes RE = Corner Radius LU = Usable Length DCON = Connection Dia.
DC = Cutting Dia. DN = Neck Dia.
APMX = Depth of Cut Max. LF = Functional Length



(mm)
I e e e e S S Y A

s %o Eff.ecti.ve length
Order Number DC RE |APMX| LU DN B2 LF |DCON g S E‘, for inclined angle
217 0.5°] 1° | 2° | 3°
VFRPSRBD0200R020N150 2 0.2 2 15 1.9 5.1 50 6 4 (@ 1(15.7/116.2|17.4(18.8
VFRPSRBD0200R030N060 2 0.3 2 6 1.9 8.5 50 6 4 (@1 6.3/ 66| 7 7.6
VFRPSRBD0200R030N100 2 0.3 2 10 1.9 6.6 50 6 4|1e|1(10.5/10.8(11.6|12.6
VFRPSRBD0200R030N150 2 0.3 2 15 1.9 5.1 50 6 4 (@ 1(15.7/116.2|17.4(18.8
VFRPSRBD0200R030N200 2 0.3 2 20 1.9 4.2 60 6 4 (@ 1(20.821.523.1|25
VFRPSRBD0200R050N060 2 0.5 2 6 1.9 8.6 50 6 4 (@1 6.3 657 7.5
VFRPSRBD0200R050N100 2 0.5 2 10 1.9 6.6 50 6 4|1e(1(10.5/10.8(11.6|12.5
VFRPSRBD0200R050N150 2 0.5 2 15 1.9 5.2 50 6 4|1e@|1(15.6/16.2(17.4|18.7
VFRPSRBD0200R050N200 2 0.5 2 20 1.9 4.2 60 6 4|1e@|1(20.8/121.5|23.1|24.9
VFRPSRBD0250R030N080 2.5 0.3 2.5 8 2.35 6.9 50 6 4 (@1 83| 86| 9.2/10
VFRPSRBD0250R030N150 2.5 0.3 2.5 15 2.35 4.7 50 6 4 (@ 1(156(16.117.3(18.7
VFRPSRBD0250R050N080 2.5 0.5 2.5 8 2.35 7 50 6 4 (@1 83| 86| 9.2| 9.9
VFRPSRBD0250R050N150 2.5 0.5 2.5 15 2.35 4.7 50 6 4(e®(1(156(16.1|17.3(18.6
VFRPSRBD0250R100N080 25 1 2.5 8 2.35 7.3 50 6 4|1e|1( 83| 86| 9.1| 9.8
VFRPSRBD0300R010N100 3 0.1 3 10 2.85 5.5 60 6 4(e@(1(10.4(10.8|11.6(12.5
VFRPSRBD0300R010N150 3 0.1 3 15 2.85 4.2 60 6 4|1e@|1(15.6/16.1(17.3|18.7
VFRPSRBD0300R020N100 3 0.2 3 10 2.85 5.5 60 6 4(@®(1(10.4(10.811.6[(12.5
VFRPSRBD0300R020N150 3 0.2 3 15 2.85 4.2 60 6 4 (@ 1(15.6(16.1|17.3(18.7
VFRPSRBD0300R020N200 3 0.2 3 20 2.85 3.4 60 6 4 (@ 1(20.7(21.523.1(24.9
VFRPSRBD0300R030N100 3 0.3 8 10 2.85 5.6 60 6 4 (@ 1(10.4(10.8|11.5(12.5
VFRPSRBD0300R030N150 3 0.3 3 15 2.85 4.2 60 6 4|1e@|1(15.6(16.1(17.3|18.7
VFRPSRBD0300R030N200 3 0.3 3 20 2.85 3.4 60 6 4 (@ 1(20.7]121.523 [24.9
VFRPSRBD0300R050N100 3 0.5 3 10 2.85 5.6 60 6 4|1e|1(10.4|10.711.512.4
VFRPSRBD0300R050N150 3 0.5 3 15 2.85 4.2 60 6 4 (@ 1(15.6(16.1|17.3(18.6
VFRPSRBD0300R050N200 3 0.5 3 20 2.85 3.4 60 6 4 (@ 1(20.7(21.4 23 [24.8
VFRPSRBD0300R100N100 3 1 3 10 2.85 5.8 60 6 4 (@ 1(10.4(10.7|11.4(12.3
VFRPSRBD0300R100N150 3 1 3 15 2.85 4.3 60 6 4|1e@|1(155/16.1{17.2|18.5
VFRPSRBD0300R100N200 3 1 3 20 2.85 89 60 6 4 (@ 1(20.7|21.422.9 (24.7
VFRPSRBD0400R010N120 4 0.1 4 12 3.85 3.6 60 6 4|1e|1(125/12.9|13.9/15
VFRPSRBD0400R010N200 4 0.1 4 20 3.85 24 60 6 4 (@ 1(20.7|21.5123.1| *
VFRPSRBD0400R020N120 4 0.2 4 12 3.85 3.7 60 6 4 (e@(1(125{12.9/13.915
VFRPSRBD0400R020N200 4 0.2 4 20 3.85 24 60 6 4 (@ 1(20.7|21.523.1| *
VFRPSRBD0400R030N120 4 0.3 4 12 3.85 3.7 60 6 4 (e@(1(125{12.9/13.8|15
VFRPSRBD0400R030N200 4 0.3 4 20 3.85 2.4 60 6 4 (@ 1(20.7(21.523 *
VFRPSRBD0400R030N300 4 0.3 4 30 3.85 1.7 70 6 4 (@ 1(31.132.2] * *
VFRPSRBD0400R050N120 4 0.5 4 12 3.85 3.7 60 6 41e@|1(12.5/12.9(13.8|14.9
VFRPSRBD0400R050N200 4 0.5 4 20 3.85 2.5 60 6 4 (@ 1(20.7(21.4 23 *
VFRPSRBD0400R050N300 4 0.5 4 30 3.85 1.7 70 6 4 (@ (1311321 * *
VFRPSRBD0400R100N120 4 1 4 12 3.85 3.8 60 6 4 (@ 1(12.4(12.8|13.7(14.8
VFRPSRBD0400R100N200 4 1 4 20 3.85 25 60 6 4 (@ 1(20.721.422.9| *
VFRPSRBD0400R100N300 4 1 4 30 3.85 1.7 70 6 4 (@ 1(31.1321] * *
VFRPSRBD0500R050N150 © 0.5 ® 15 4.85 1.7 60 6 4|1@|1(15.6|16.1| * *
VFRPSRBD0500R100N150 5 1 5 15 4.85 1.8 60 6 4|1@|1([(155(16.1| * *
VFRPSRBD0600R010N180 6 0.1 9 18 5.85 = 70 6 41@|2| * * * *
VFRPSRBD0600R020N180 6 0.2 9 18 5.85 - 70 6 4 (@2 * * * *
VFRPSRBD0600R030N180 6 0.3 9 18 5.85 = 70 6 4 (@2 * * * *
VFRPSRBD0600R050N180 6 0.5 9 18 5.85 — 70 6 4 (@2 * * * *
VFRPSRBDO0600R100N180 6 1 9 18 5.85 = 70 6 4 (@2 * * * *
VFRPSRBD0600R200N180 6 2 9 18 5.85 - 70 6 41|12 * * * *
VFRPSRBD0800R020N240 8 0.2 12 24 7.85 = 90 8 41@|2| * * * *
VFRPSRBD0800R030N240 8 0.3 12 24 7.85 - 90 8 41|12 * * * *
VFRPSRBD0800R050N240 8 0.5 12 24 7.85 = 90 8 4|1@|2| * * * *
% Number of Flutes * No interference



For Machining of Hardened Steel

VFRPSRB

Conner radius, Short cut length, 4-Flute

(mm)
s %o Eff.ecti.ve length
Order Number DC | RE |APMX| LU | DN | B2 | LF |DCON|g|g| %] forinclined angle
1" o5 1o [ 2° | 3°
VFRPSRBD0800R100N240 8 1 12 24 7.85 — 90 8 4 (@2 * * * *
VFRPSRBD0800R200N240 8 2 12 24 7.85 = 90 8 4 (@2 * * * *
VFRPSRBD1000R030N300 10 0.3 15 30 9.7 — 100 10 4 (@2 * * * *
VFRPSRBD1000R050N300 10 0.5 15 30 9.7 = 100 10 41@|2| * * * *
VFRPSRBD1000R100N300 10 1 15 30 9.7 — 100 10 4 (@2 * * * *
VFRPSRBD1000R200N300 10 2 15 30 9.7 = 100 10 4 (@2 * * * *
VFRPSRBD1000R300N300 10 3 15 30 9.7 - 100 10 4 (@2 * * * *
VFRPSRBD1200R050N360 12 0.5 18 36 11.7 = 110 12 4 (@2 * * * *
VFRPSRBD1200R100N360 12 1 18 36 11.7 — 110 12 4 (@2 * * * *
VFRPSRBD1200R200N360 12 2 18 36 11.7 = 110 12 4 (@2 * * * *
VFRPSRBD1200R300N360 12 3 18 36 11.7 — 110 12 41@|2]| * * * *
% Number of Flutes * No interference
RE = Corner Radius LU = Usable Length DCON = Connection Dia.
DC = Cutting Dia. DN = Neck Dia.
APMX = Depth of Cut Max. LF = Functional Length

19 @ : Inventory maintained in Japan.



Recommended Cutting Conditions (mm)

Hardened Steel (45—55HRC) Hardened Steel (55— 65HRC) Hardened Steel (65—70HRC)
Workpiece Material
Dia. Corner Radius| Usable Length | Revolution |Feed Rate |Depth of Cut|Width of Cut| Revolution |Feed rate |Depth of Cut| Width of Cut| Revolution |Feed rate|Depth of Cut| Width of Cut
DC RE LU (min™y [(mm/min)| ap ae (min™"y [(mm/min)| ap ae (min"y [(mm/min)| ap ae
0.5 0.05 2 25000 | 1000 | 0.005 | 0.1 19000 760 |0.004 | 0.08 | 13000, 510 |0.003 | 0.08
0.5 0.1 2 25000 | 1000 | 0.008 | 0.1 19000| 760 |0.006 | 0.08 | 13000 | 510 |0.005 | 0.08
0.6 0.05 2 21000 | 1000 | 0.005 | 041 16000 760 |0.004 | 0.08 | 11000 | 510 |0.003 | 0.08
0.6 0.1 2 21000 | 1000 |0.008 | 0.1 16000| 760 |0.006 | 0.08 | 11000 | 510 |0.005 | 0.08
0.6 0.1 4 18000 | 890 |0.006 | 0.1 16000 760 |0.005 | 0.08 | 11000 | 510 |0.004 | 0.08
0.6 0.2 2 24000 | 1100 | 0.01 0.1 19000 | 890 |0.008 | 0.08 | 16000, 760 |0.006 | 0.08
0.8 0.05 4 16000| 760 |0.015 | 0.12 12000 | 570 |0.01 0.1 7900 | 380 |0.01 0.1
0.8 0.1 4 16000 | 760 | 0.02 0.12 12000 | 570 | 0.015 | 041 7900 | 380 |0.01 01
0.8 0.2 4 20000 | 950 | 0.03 0.12 | 16000| 760 |0.025 | 0.1 12000 | 570 |0.02 0.1
0.8 0.3 4 20000 | 950 |0.03 012 16000 | 760 | 0.025 | 041 12000 | 570 |0.02 041
1 0.05 4 13000 | 1000 | 0.015 0.15 9500 760 | 0.01 0.12 6400 | 510 |0.01 0.12
1 0.1 4 13000 | 1000 | 0.02 0.15 9500, 760 |0.015 | 012 6400 | 510 |0.015 | 0.12
1 0.1 6 11000| 890 |0.015 | 0.12 6400 510 |0.01 0.1 6400 510 |0.01 0.1
1 0.2 4 16000 | 1300 | 0.03 0.15 9500, 760 |0.025 | 0.12 6400 | 510 |0.02 0.12
1 0.2 6 13000 | 1000 | 0.02 0.12 6400, 510 |0.02 0.1 6400 | 510 |0.015 | 0.1
1 0.3 4 16000 | 1300 | 0.03 0.15 9500| 760 |0.025 | 0.12 6400 | 510 |0.02 0.12
1 0.4 4 16000 | 1300 | 0.04 0.15 9500 | 760 | 0.03 0.12 6400 | 510 |0.025 | 0.12
1.5 0.1 4 14000 | 1700 | 0.025 | 0.23 | 11000 | 920 |0.015 | 0.2 7200| 570 |0.01 0.2
1.5 0.1 6 11000 | 1400 | 0.025 0.18 9200 730 | 0.015 0.16 5700 | 460 |0.01 0.16
1.5 0.1 10 11000 | 1400 | 0.025 | 0.18 9200, 730 |[0.015 | 0.16 5700 | 460 |0.01 0.16
1.5 0.2 4 14000 | 1700 | 0.05 0.23 | 11000 920 |[0.035 | 0.2 7200 | 570 |0.025 | 0.2
1.5 0.2 6 11000 | 1400 | 0.05 0.18 9200, 730 |0.0385 | 0.16 5700 | 460 |0.025 | 0.16
1.5 0.2 10 11000 | 1400 | 0.05 0.18 9200, 730 |[0.0385 | 0.16 5700 | 460 |0.025 | 0.16
1.5 0.3 4 16000 | 1900 | 0.075 | 0.23 | 13000 | 1000 | 0.05 0.2 8000 | 640 |0.035 | 0.2
1.5 0.3 6 13000 | 1500 | 0.075 | 0.18 | 10000 | 810 |0.05 0.16 6400 | 510 |0.035 | 0.16
1.5 0.3 10 13000 | 1500 | 0.075 | 0.18 | 10000 | 810 |0.05 0.16 6400 | 510 |0.035 | 0.16
1.5 0.5 4 16000 | 1900 | 0.08 0.23 13000 | 1000 | 0.055 | 0.2 8000 | 640 |0.04 0.2
1.5 0.5 6 13000 | 1500 | 0.08 0.18 | 10000| 810 |0.055 | 0.16 6400 | 510 |0.04 0.16
1.5 0.5 10 13000 | 1500 | 0.08 0.18 | 10000, 810 |0.055 | 0.16 6400 | 510 |0.04 0.16
2 0.1 6 11000 | 1700 | 0.025 | 0.3 8600 | 1000 | 0.02 0.28 5400 | 640 |0.015 | 0.28
2 0.1 10 8600 | 1400 |0.025 | 0.24 6900 | 830 |0.02 0.22 4300| 520 |0.015 | 0.22
2 0.1 15 6400 | 1000 | 0.02 0.18 5200 | 620 |0.015 | 0.17 3200 | 390 |0.01 0.17
2 0.2 6 11000 | 1700 | 0.055 | 0.3 8600 | 1000 | 0.035 | 0.28 5400 | 640 |0.025 | 0.28
2 0.2 10 8600 | 1400 | 0.055 | 0.24 6900 | 830 |0.035 | 0.22 4300 | 520 |0.025 | 0.22
2 0.2 15 6400 | 1000 | 0.04 0.18 5200| 620 |0.025 | 0.17 3200 | 390 |0.02 0.16
2 0.3 6 12000 | 1900 | 0.08 0.3 6900 | 1100 | 0.055 | 0.28 6000 | 420 |0.04 0.27
2 0.3 10 9500 | 1500 | 0.08 0.24 7600 | 920 |0.055 | 0.22 4800 | 570 |0.04 0.22
2 0.3 15 7200 | 1100 | 0.065 | 0.18 5700 | 690 |0.045 | 0.17 3600 | 430 |0.03 0.16
2 0.3 20 7200 | 1100 | 0.065 | 0.18 5700 | 690 |0.045 | 0.17 3600 | 430 |0.03 0.16
2 0.5 6 12000 | 1900 |0.085 | 0.3 9500 | 1100 | 0.06 0.28 6000 | 720 |0.04 0.27
2 0.5 10 9500 | 1500 | 0.085 | 0.24 7600 | 920 |0.06 0.22 4800 | 570 |0.04 0.22
2 0.5 15 7200 | 1100 | 0.07 0.18 5700 | 690 |0.045 | 0.17 3600 | 430 |0.035 | 0.16
2 0.5 20 7200 | 1100 | 0.07 0.18 5700 | 690 |0.045 | 0.17 3600 | 430 |0.035 | 0.16
2.5 0.3 8 9500 | 1900 | 0.08 0.38 7600 | 1400 | 0.055 | 0.35 4800 | 860 |0.04 0.34
2.5 0.3 15 7600 | 1500 | 0.08 0.3 6100 | 1100 | 0.055 | 0.28 3800 | 690 |0.04 0.27
2.5 0.5 8 9500 | 1900 | 0.09 0.38 7600 | 1400 | 0.06 0.35 4800 | 860 |0.04 0.34
2.5 0.5 15 7600 | 1500 | 0.09 0.3 6100 | 1100 | 0.06 0.28 3800 | 690 |0.04 0.27
2.5 1 8 9500 | 1900 | 0.15 0.33 7600 | 1400 | 0.09 0.31 4800 | 860 |0.065 | 0.31
ae
Depth of Cut %}ap

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

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

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

Note 4) If the rigidity of the machine or the workpiece materials installation is very low, or chattering and noise are generated, please adjust the
revolution, feed rate and depth of cut.

20



21

For Machining of Hardened Steel

VFRPSRB

Conner radius, Short cut length, 4-Flute

(mm)
Hardened Steel (45—55HRC) Hardened Steel (55— 65HRC) Hardened Steel (65—70HRC)
Workpiece Material
Dia. Corner Radius| Usable Length | Revolution |Feed Rate |Depth of Cut|Width of Cut| Revolution |Feed rate |Depth of Cut|Width of Cut| Revolution |Feed rate|Depth of Cut| Width of Cut
DC RE LU (min™y [(mm/min)|  ap ae (min™y |(mm/min)| ap ae (min™"y [(mm/min)| ap ae
3 0.1 10 8100 | 1900 | 0.025 | 0.6 6500 | 1200 | 0.02 0.55 4100| 730 |0.015 | 0.55
3 0.1 15 6500 | 1600 |0.025 | 0.48 5200 | 940 |0.02 0.44 3200 | 580 |0.015 | 0.44
3 0.2 10 8100 | 1900 | 0.055 | 0.6 6500 | 1200 | 0.04 0.55 4100| 730 |0.025 | 0.55
3 0.2 15 6500 | 1600 | 0.055 | 0.48 5200 | 940 |0.04 0.44 3200 | 580 |0.025 | 0.44
3 0.2 20 6500 | 1600 | 0.055 | 0.48 5200 | 940 |0.04 0.44 3200 | 580 |0.025 | 0.44
3 0.3 10 9000 | 2200 |0.085 | 0.6 7200 | 1300 |0.055 | 0.55 4500 | 810 |0.04 0.55
3 0.3 15 7200 | 1700 |0.085 | 0.48 5800 | 1000 |0.055 | 0.44 3600 | 650 |0.04 0.44
3 0.3 20 7200 | 1700 |0.085 | 0.48 5800 | 1000 | 0.055 | 0.44 3600 | 650 |0.04 0.44
3 0.5 10 9000 | 2200 |0.09 0.6 7200 | 1300 |0.06 0.55 4500 | 810 |0.045 | 0.55
3 0.5 15 7200 | 1700 | 0.09 0.48 5800 | 1000 |0.06 0.44 3600 | 650 |0.045 | 0.44
3 0.5 20 7200 | 1700 | 0.09 0.48 5800 | 1000 | 0.06 0.44 3600 | 650 |0.045 | 0.44
3 1 10 9000 | 2200 | 0.15 0.54 7200 | 1300 |01 0.5 4500 | 810 |0.07 0.5
3 1 15 7200 | 1700 | 015 0.43 5800 | 1000 |01 0.4 3600 | 650 |0.07 0.4
3 1 20 7200 | 2000 | 0.15 0.43 5800 | 1000 | 0.1 0.4 3600 | 650 |0.07 0.4
4 0.1 12 6100 | 1700 | 0.25 0.8 4900 | 970 |0.02 0.74 3000 | 610 |0.015 | 0.73
4 0.1 20 4900 | 1400 | 0.25 0.6 3900 | 780 |0.02 0.6 2400 | 490 |0.015 | 0.58
4 0.2 12 6100 | 1700 | 0.055 | 0.8 4900 | 970 |0.04 0.74 3000 | 610 |0.025 | 0.73
4 0.2 20 4900 | 1400 | 0.055 | 0.6 3900 780 |0.04 0.6 2400 | 490 |0.025 | 0.58
4 0.3 12 6800 | 1900 | 0.085 | 0.8 5400 | 1100 | 0.055 0.75 3400 | 680 |0.04 0.73
4 0.3 20 5400 | 1500 |0.085 | 0.6 4300| 870 |0.055 | 0.6 2700 | 540 |0.04 0.58
4 0.3 30 4100 | 1100 | 0.065 | 0.5 3200 | 650 |0.045 | 0.45 2000 | 410 |0.035 | 0.44
4 0.5 12 6800 | 1900 | 0.09 0.8 5400 | 1100 | 0.06 0.75 3400 | 680 |0.045 | 0.74
4 0.5 20 5400 | 1500 |0.09 0.65 4300| 870 |0.06 0.6 2700 | 540 |0.045 | 0.58
4 0.5 30 4100 | 1100 | 0.075 | 0.5 4300 | 650 |0.05 0.45 2000 | 410 |0.035 | 0.44
4 1 12 6800 | 1900 | 0.15 0.7 5400 | 1100 | 041 0.66 3400 | 680 |0.07 0.66
4 1 20 5400 | 1500 | 0.15 0.55 4300 | 870 | 0.1 0.53 2700 | 540 |0.07 0.53
4 1 30 4100 | 1100 | 0.1 0.4 3200 650 | 0.075 0.4 2000| 410 |0.055 | 0.4
5 0.5 15 6400 | 1800 | 0.1 1.3 5100 | 1000 | 0.065 | 1.2 3200 | 640 |0.045 | 1.1
5 1 15 6400 | 1800 | 0.15 1.1 5100 | 1000 | 041 1 3200 | 640 |0.075 | 1
6 0.1 18 4800 | 1500 | 0.03 1.5 3800 | 920 |0.02 1.4 2400 | 570 |0.015 | 1.3
6 0.2 18 4800 | 1500 | 0.06 1.5 3800 920 |0.04 1.4 2400 | 570 |0.03 1.3
6 0.3 18 5300 | 1700 |0.09 1.5 4200 | 1000 | 0.06 1.4 2700 | 640 |0.045 | 1.3
6 0.5 18 5300 | 1700 | 041 1.5 4200 | 1000 | 0.065 | 1.4 2700 | 640 |0.045 | 1.3
6 1 18 5300 | 1700 | 0.15 14 4200 | 1000 | 0.1 1.2 2700 | 640 |0.075 | 1.2
6 2 18 5300| 1700 | 0.3 1.3 4200 | 1000 | 0.2 1.1 2700 | 640 |0.45 1.1
8 0.2 24 3600 | 1100 | 0.06 2 2900| 690 | 0.04 1.8 1800 | 430 |0.03 1.8
8 0.3 24 4000 | 1300 |0.09 2 3200 760 |0.06 1.8 2000 | 480 |0.045 | 1.8
8 0.5 24 4000 | 1300 |0.095 | 2 3200 760 |0.065 | 1.8 2000 | 480 |0.045 | 1.8
8 1 24 4000 | 1300 | 0.15 1.8 3200 760 |041 1.7 2000 | 480 |0.075 | 1.6
8 2 24 4000 | 1300 | 0.3 1.7 3200| 760 | 0.2 1.6 2000 | 480 |0.45 1.5
10 0.3 30 3200 | 1000 |0.09 2.5 2500| 610 |0.06 2.3 1600 | 380 |0.045 | 2.3
10 0.5 30 3200 | 1000 |0.095 | 2.5 2500 610 |0.065 | 2.3 1600 | 380 |0.045 | 2.3
10 1 30 3200 | 1000 | 0.15 2.3 2500 610 |04 2.1 1600 | 380 [0.075 | 2
10 2 30 3200 | 1000 | 0.3 21 2500 610 |0.2 2 1600, 380 |0.15 1.9
10 3 30 3200 | 1000 |0.45 1.9 2500 610 | 0.3 1.7 1600 | 380 |0.2 1.7
12 0.5 36 2700 950 | 0.1 3 2100| 510 |0.065 | 2.8 1300 | 320 |0.05 2.7
12 1 36 2700 | 950 |0.15 2.7 2100| 510 | 0.1 2.5 1300| 320 |0.075 | 2.4
12 2 36 2700| 950 | 0.3 2.6 2100| 510 | 0.2 24 1300 | 320 |0.15 23
12 3 36 2700 | 950 |0.45 2.3 2100| 510 | 0.3 21 1300 | 320 |0.2 2

Depth of Cut

ae

%}w
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Revolutionary Machining of
Hardened Steel

VFR2SSB/VFR2SB

Ball Nose End Mill, 2-Flute
Strong S Curve

New Negative Cutting Edge Shape and
Slow Helix Angle Cutting Edge

New Cutting Edge : Optimisation of the flute geometry, helix and rake angles have improved

the edge strength in all areas.
Carbide Substrate : High grade carbide ideal for machining hardened materials.

VFR2SBF

Ball Nose End Mill, For mirror finishing, 2-Flute
New ZERO-u Surface

Newly developed surface smoothening technology

New Ball Nose Geometry for Mirror Finishing

24
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For Machining of Hardened Steel

ICutting Example
VFR2SB

o

<Cutting Conditions>
Workpiece Material : High Speed Steel

50mmx50mmx30mm
ASP23 AISI M2 HAP72 CutingMode A Blow
(62HRC) (64HRC) (68HRC) Machine - Vertical MC
Rough Machining Path Medium and Finish Machining Path (Tilt Angle 30°)

Cutting Time : 234 min
Tools Used : 4

(mm)

Rough Machining R 3.0 12000 1600 0.35 1.0 0.2 1:01:45 2
Medium Finish Machining R 3.0 8000 500 0.3 0.1 0.05 0:49:15 1
Finish Machining R 3.0 12000 700 0.1 0.035 — 2:03:19 1




VFR2SBF

Workpiece : Pre-hardened Steel

By using 5-axis machining, cutting
at the tip of the ball nose can be
avoided

Excellent tool conditions after 31 hours of
finish machining.

20 Times
Magnification

A surface roughness of Rz: 0.8uym or lower can be
achieved.

RAT <00 MATE xaON

Cutting Conditions Holder : HSK-AG3

(mm)

Rough Machining . 3000 1 50 1 800 0.1 5 32 1 0.2 3
Sids Fmsh waerinng| VQMHVRBD1600R500 | AirBlow | > | 50 | a0 s e T 0:24
e oo™ | MP2SBRO300 ArBlow | 13000 | 245 | 2600 | 0.1 | MOn9TESUEE o031 046

- . Along the Surface .

Fusnvacinng | VFR2SBFR0300 | MQL | 20000 | 375 | 600 | 0.015 0ots 0 31:10

26
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For Machining of Hardened Steel

Precision-Corner Radius End Mill, 4-Flute

VFRPSRB

A seamless edge geometry that is resistant to chipping, together with
a wiper edge and strong back taper enables high precision machining.

Equipped with a wiper edge of
DC=1.5mm

Improves the surface finish of the
bottom machined face.

Optimal Seamless Shape *. Strong Back Taper of
of DC=1.5mm 1.5<DC<5mm

Suppresses chipping. Reduces chatter and vibration when
machining vertical walls.

High Precision Corner Radius Accuracy

The corner radius of VFRPSRB is measured as follows, based on the absolute centre of the corner radius.

DC : Cutting Dia.
RE : Corner Radius

0.5=DC=<6 mm : +0.005 Conventional Precision Radius %0.01
VFRPSRB 8<DC=<12 mm : +0.007



Completely Seamless Curved R Edge, DC=1.5mm

A stable machining surface is achieved by a seamless blend between the radius and flank geometry.

VFRPSRB Conventional

" 5

N\

Due to the seamless geometry, chipping is suppressed and Chipping occurs because the stress is concentrated on the joint
wear progress is stabilised. between the flank and corner edge geometry.

Equipped with a Wiper Edge, DC=1.5mm

A smooth surface finish is possible by utilising a wiper edge.

VFRPSRB Conventional
Centre Line
Corner Radius H

Seamless Curved R Edge

Wiper Edge

28
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For Machining of Hardened Steel

Cutting Performance

Wear Resistance Comparison - Machining High Speed Tool Steel (68HRC)

Excellent wear resistance when machining high-hardness steel.

Flank Wear (mm)

0.3
/C Aonventional A VFRPSRB

onventional C
Vi

4

0.2

Conventional B

°
-—

0 T T 1
0 2 4 6 8 10 12 14
Cutting Length (m)
After Machining 2m After Machining 6m After Machining 12m
VFRPSRB

Conventional A

<Cutting Conditions>
Workpiece Material : Powder High Speed Tool Steel (68HRC)

Conventional B Tool : VFRPSRBD0600R050N 180
Revolution : n=5500min”
Table Feed : =660 mm/min
Feed per Tooth 1 0.03mmit.
Depth of Cut :ap=0.1mm
ae=0.1mm
Conventional C Overhang Length  : 18mm
Cutting Mode . Air blow
Machine : Vertical MC (BT30)




Ball Nose End Mill, Long Neck, 2-Flute

VFR2XLB

Precise machining of vertical walls is possible due to a back taper
and a strong, seamless ball nose cutting edge geometry.

Ball Nose Optimisation

Ideal centre flute geometry for
finish machining.

Rake Angle Optimisation

Optimum geometry provides a sharp
edge together with fracture resistance
that enables excellent surface finishes

| Strong Back Taper

Reduces chatter and vibration when machining vertical walls.

Cutting Performance

Wear Resistance Comparison - Machining ASP23 (62HRC)

Greatly improved wear resistance for high precision machining.

0.10

Conventional A VFR2XLB
0.08 <Cutting Conditions>

Conventional B Workpiece Material : ASP23 (62HRC)
0.06 _ Tool : VFR2XLBRO100N120
Conventional C Revolution :n=16000min"
Table Feed : f=1600 mm/min
0.04 :0.05mmit.

. Feed per Tooth :
Depth of Cut 1 ap=0.05mmx10
0.02 ae=0.1mmx10
. Overhang Length  : 18 mm
Cutting Mode : Air blow
0.00 +4 . . . . . . ) Machine : Vertical MC (HSK-E32)

0 20 40 60 80 100 120 140

Flank Wear (mm)

Cutting Length (m)

VFR2XLB Conventional A Conventional B
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For Machining of Hardened Steel

Cutting Performance

Cutting Edge Geometry for Finishing

Sharp but strong cutting edge enables good surface finishes.

VFR2XLB

Conventional

Comparison of Surface Finishes

Sharp edges leave a uniform finish.

A dull edge leaves an undefined finish.

Comparison of Surface Roughness (Feed Side)

[um]

1.0
0.5
0.0
-0.5

1.0 [mm]
17 18 19 20 21 22 23 24 25 26 2.7 28 29

Ra=0.174pm, Rz=1.12um
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[um]
1.5

1.0
05
0.0

-0.5

-1.0

14 15 16 1.7 18 19 20 21 22 23 24 25

Ra=0.240pm, Rz=2.01um

[mm]



-Iication Example

Machining of a Bevel Gear Mould

Ideal for machining high-hardness precision, cold forging moulds of 65HRC or higher.

1| ool teica | VFR2SBR0400 80 | 3200 130 | 3 06 | 0.1
2 | Rogires© | VFR2SBR0200 80 | 6300 250 | 09 | 03 | 02
Rough Pocket
3 0 VFR2XLBR0150N100 60 | 6,300 190 | 09 | 015 02
4 pobiatad VFR2XLBR0100N100 80 12,700 250 | 02 | 04 | 041
Deep Wall
5 | Fiien taohining | VFR2XLBRO100N100 80 (12,700| 250 | 04 | 0.03 | ©
6 Fi,ﬁ;’ﬁ",{,};ﬁ;ﬁfng VFRPSRBD0300R050N100 | 40 | 4500| 270 | 0.1 | 0.1 0
7 Upp;["ﬁ#ga"e VFRPSRBDO600R050N180 | 40 | 2,100 500 | 0.02 | 05 | 0
8 |  Chamfering VC2CD0600 50 | 2,700 110 | 05
<Cutting Conditions>
Workpiece Material : SKH51
50%50%25
Machine : Vertical MC (HSK-E32)
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For Machining of Hardened Steel

.Jplication Example

Comparison of Surface Finishes - Machining of Dies Used for Plastic Moulding

Ideal surface finishes of dies can be achieved.

Workpiece Material : Steel die used for plastic moulding ( M340 58HRC )

(mm)

o . VFR2XLBR0050N040 18000 900 0.02 0.02
Semi-finish Machining
VFR2XLBR0100N060 17500 1200 0.03 0.1 MaL
. . VFR2XLBRO0050N040 18000 900 0.02 0.02
Finish Machining
VFR2XLBR0100N060 17500 1200 0.03 0.08

VFR2XLB Has a smooth surface Conventional

Comparison of Surface Finishes - Machining SKD11

Excellent surface finish compared to those machined by conventional tools.

VFR2XLB

Cutting Form : 1° Taper Cutting

<Cutting Conditions>
Workpiece Material : JIS SKD11 (60HRC)

Tool : VFR2XLBRO100N 100

Revolution : n=19000min™

Table Feed : =680 mm/min

Depth of Cut :ap=0.02mm
ae=0.02mm

Overhang Length  : 16mm

Conventional A cloudy surface finish Cutting Mode - Air blow
Machine : Vertical MC (HSK-E32)



Cutting Performance

JIS SKD61 (52HRC)

0.2
- VFR FEGRT YO TR
— —e— Conventional :
£ 015
£
—
©
g 0.1 -
X
s
o 005 ’ »
/4
04 . . . . . . .
0 50 100 150 200 250 300 350

JIS SKD11 (60HRC)

0.2

Cutting Length (m)

400

-- VFR

=e— Conventional

Flank Wear (mm)

ASP23 (62HRC)

Cutting Length (m)

0.2
-~ VFR
— —e— Conventional
E 015—
£
8 o1 p—
=
'
&
o 0.05
0
0 10 20 30 40 50
Cutting Length (m)
JIS SKH51 (64HRC)
0.2
-~ VFR
g =e— Conventional
€
E
§ 0.1 /
2 o
'
&
L 005
0 . . : \
0 5 10 15 20

Cutting Length (m)

<Cutting Conditions>
Workpiece Material : JIS SKD61 (52HRC)

Tool

Revolution

Table Feed

Feed per Tooth
Depth of Cut
Overhang Length
Cutting Mode
Machine

Y
22 mm
y

: VFR2SBR0300
:n=17000 min"

1 vf=1700 mm/min

: fz=0.05 mm/t.

:ap=2 mm, ae=0.3 mm
122 mm

: Air blow

: Vertical MC (HSK-AB63)

0.3 mm

2.0 mm

<Cutting Conditions>
Workpiece Material : JIS SKD11 (60HRC)

Tool

Revolution

Table Feed

Feed per Tooth
Depth of Cut
Overhang Length
Cutting Mode
Machine

Y
22 mm
v

: VFR2SBR0300

: n=5400 min™

: vf=540 mm/min

: fz=0.05 mm/t.

:ap=2 mm, ae=0.2 mm
122 mm

: Air Blow

: Vertical MC (HSK-A63)

0.2 mm

2.0 mm

<Cutting Conditions>
Workpiece Material : ASP23 (62HRC)

Tool

Revolution

Table Feed

Feed per Tooth
Depth of Cut
Overhang Length
Cutting Mode
Machine

=

Y
22 mm
v

: VFR2SBR0300

: n=5400 min™

1 vf=540 mm/min

: fz=0.05 mm/t.

:ap=2 mm, ae=0.2 mm
122 mm

: Air Blow

: Vertical MC (HSK-A63)

0.2 mm

2.0 mm

<Cutting Conditions>
Workpiece Material : JIS SKH51 (64HRC)

Tool

Revolution

Table Feed

Feed per Tooth
Depth of Cut
Overhang Length
Cutting Mode
Machine

Y
22 mm
v

: VFR2SBR0300
:n=5400 min™

: vf=540 mm/min

: fz=0.05 mm/t.

:ap=2 mm, ae=0.2 mm
122 mm

. Air Blow

: Vertical MC (HSK-A63)

0.2 mm

2.0 mm
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l.ltting Performance

STAVAX (52 HRC) Comparison of Machined Surface

Photo X50

w

7] (

n
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4

w

>
- -
Good Surface

©
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o

>

<

o

o

Bad Surface

<Cutting Conditions>

Model Shape

Workpiece Material : STAVAX (52HRC) Feed per Tooth : fz=0.02 mm/t.

Tool : VFR2SBFR0300 Depth of Cut 1 ap=0.02 mm, ae=0.02 mm

Revolution :n=32000 min"' Overhang Length : 15 mm

Cutting Speed 1 ve=603 m/min Cutting Mode : Air Blow

Table Feed : vf=1280 mm/min Machine : Vertical MC (HSK-E25)
For Your Safety

tools, please make a trial run to check run-out, vibration and abnormal sounds etc.

@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

2« MITSUBISHI MATERIALS CORPORATION

MMC Hardmetal (Thailand) Co., Ltd. Thailand Rayong Branch
622 Emporium Tower, Floor 22/1-4, Sukhumvit 789/283 m.1 Lifespace Building Floor. 4 Room no. B405
Road, Klongton, Klongtoey, Bangkok 10110 Nong Kham, Sriracha, Chonburi 20230 Thailand

Thailand Tel. +66-2661-8170 Fax. +66-2258-1790

Thailand Amata City Branch

Amata Nakorn Industrial Estate Phase 9
700/843 Moo 5,Tambon Nongkakha, Amphur
Phanthong, Chonburi, 20160 Thailand

Tel : +66-3821-0728  Fax : +66-3821-0732

Singapore Branch

33 Ubi Avenue3, #05-14 Vertex, Singapore
408868

Tel : +65-6634-8250 Fax : +65-6634.8257

Indonesia Representative Office

MM2100 Industrial Town

JI. Jawa Blok GG-6 No.2 Jatiwangi, Cikarang,
Bekasi Indonesia 17520

Tel : +62-21-2214-3639 Fax : +62-21-2214-3745

Ho Chi Minh Representative Office

1205 12th Floor SROC, 2A-4A Ton Duc Thang, Ben
Nghe, Dist. 1, Ho Chi Minh City, Vietnam

Tel : +84-28-3829-7700  Fax : +84-28-3824-3344

Hanoi Representative Office

403A, 4th FI. of The 6-Storey Block,Thang Long
Ford Building, 105 Lang Ha St., Dong Da District,
Hanoi, Vietnam

Tel : +84-24-3772-8362 Fax : +84-24-3772-8299

http://www.mmc-carbide.com/
(Tools specifications subject to change without notice.)
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