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END MILL SERIES
FOR MILLING HIGH HARDNESS STEELS

NEW COATING TECHNOLOGY

Newly developed (ALCrSiIN multi-layer PVD coating offers higher oxidation resistance and better lubricity, together
with improved wear resistance and adhesion strength. Ideal for milling extremely hard materials up to 70 HRC.

e Improved oxidation resistance
e Higher lubricity

¢ Increased wear resistance
e Improved adhesion strength

‘1' Ultra micro-grair; ;
- carbide substrate

R 4



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.

ANGLE OF INCLINATION
60°

CORRECT USE OF 2 AND 4 FLUTE GEOMETRIES

2 flute geometries usually have a larger chip pocket and are better for rough
machining at 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.

ap
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CUTTING PERFORMANCE

COMPARISON OF THE SURFACE FINISH - MACHINING HS 6-5-3 (62HRC)

The 4-flute type is superior for high efficiency machining, but when use
the quality of the finished surface can be improved.

d at the same feed rate as a 2 flute type,

AVAVANAN

Ra: 0.27 / Rz: 1.01

VFR4MB

Material HS 6-5-3 (62HRC])
Tool VFR4MBR0400 / DC=8 mm
n (min”™") 12000
f (mm/min) 3600
ap (mm) 0.2
ae (mm) 0.8
Overhang length (mm) 20
Air blow

Cutting mode -
Downl(climb) cut

COMPARISON OF WEAR RESISTANCE SURFACE - MACHINING PMHS

IMPACT MIRACLE REVOLUTION end mills demonstrate excellent wear
hardness workpiece materials.

MMM

Ra: 0.32/Rz: 1.62

2-Flute conventional product

7-7-7-11 (69HRC)
resistance even when machining high

Taken after a cutting length of 20 m

Conventional B

Conventional A
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Cutting length (m)

Material PMHS7-7-7-11 (69HRC)

Tool VFR4MBRO0100 / DC=2mm

n (min”") 16000

f (mm/min) 1200

ap (mm) 0.06

ae (mm) 0.2

Overhang length (mm) 17

- VFR4MB
Air blow
Cutting mode -
Downl(climb) cut
Machine Vertical MC

Bl VFR4MB [ A M B: Conventional tool



VFR

VFR2XLB

IDEAL FOR FINISHING

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

geometry.
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CUTTING PERFORMANCE

Machining 1.3344 (62HRC) - Comparison of wear resistance.
Greatly improved wear resistance for high-precision machining.

BALL NOSE OPTIMISATION
Ideal centre flute geometry for finish machining.

RAKE ANGLE OPTIMISATION

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

tessesssssscssssssssssssssse STRONG BACK TAPER

Reduces chatter and vibration when machining
vertical walls.
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Cutting length (m)
Material 1.3344 (62HRC)
Tool VFR2XLBR0O100N120
n (min") 1600
f (mm/min) 1600
fz (mm/t.) 0.05
ap (mm) 0.05x 10
ae (mm) 0.1x10
Overhang length (mm) 18
Cutting mode Air blow

Machine

Vertical MC (HSK-E32)

VFR2XLB

Conventional A Conventional B

B VFR4MB [ A M B: Conventional tool
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CLASSIFICATION

Product
code

BALL NOSE END MILLS

DC

VFR4MB Ball nose, medium cut length, 4 flute -' —) 1-12 O | © 7
VFR2XLB Ball nose, 2 Flute, long neck gl ) 02-6 | O | © 9
VFR2SSB Ball nose, 2 flute, short cut length, ﬁ; } 1212 |ole 15

short shank

VFR2SB Ball nose, 2 flute, short cut length -_ ; 02-2000 | © 17

VFR2SBF Ball n‘ose, 2 f‘lut(‘a, short cut length, 126 olo 21
for mirror finishing - _
RADIUS END MILLS

Corner radius, short cut length,

-
long neck —

VFRPSRB 05-12|{ O | © 23




NEW

VFR

VFR4MB

20

BALL NOSE, MEDIUM CUT LENGTH, 4 FLUTE

___—\BHTA2
e - e
RE |APMX
LF
2
DC £ -++|DCON
NS
RE
APMX
LF
RE
+0.010
DCON=6 8<DCON<10 DCON=12
0 0 0
- 0.008 - 0.009 -0.011
e The 4 flute geometry with a cutting edge extending to the centre achieves a long tool life and enables high
efficiency machining.
Order number Stock RE DC APMX LF BHTA2 DCON ZEFP Type
VFR4MBRO050 ° 0.5 1 2.5 50 15 6 4 1
VFR4MBR0100 ° 1 2 6 60 15 6 4 1
VFR4MBRO150 ° 15 3 8 70 15 6 4 1
VFR4MBRO0200 ([ ] 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
VFR4MBRO0400 ([ ] 4 8 14 90 = 8 4 2
VFR4MBRO0500 (] 5 10 18 100 — 10 4 2
VFR4MBRO0600 (] 6 12 22 110 — 12 4 2
N
J0

@ : Inventory maintained. % : Inventory maintained in Japan.
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VFR4MB

RECOMMENDED CUTTING CONDITIONS

as15° a>15°
Material RE ap ae
n f n f
0.5 40000 8000 40000 3800 0.06 0.10
1.0 40000 9600 40000 5600 0.11 0.20
1.5 40000 12000 32000 5600 0.13 0.30
2.0 32000 11000 24000 4700 0.15 0.40
Hardened steel 2.5 25000 9000 19000 3800 0.20 0.50
(45-55 HRC) 3.0 21000 8400 15000 3400 0.25 0.60
4.0 16000 6400 12000 2600 0.30 0.80
5.0 13000 5200 9600 2200 0.50 1.00
6.0 9000 3600 7200 1700 0.50 1.20
0.5 40000 5600 40000 3100 0.05 0.10
1.0 40000 8000 28000 3100 0.10 0.20
1.5 32000 7700 19000 2900 0.12 0.30
2.0 24000 6200 14000 2500 0.13 0.40
Hardened steel 2.5 19000 5300 12000 2200 0.15 0.50
(55-65 HRC) 3.0 16000 4800 9600 2000 0.20 0.60
4.0 12000 3600 7200 1600 0.20 0.80
5.0 10000 3200 5800 1300 0.20 1.00
6.0 7000 2200 4300 940 0.30 1.20
0.5 40000 4700 32000 1700 0.03 0.10
1.0 24000 5000 16000 1200 0.06 0.20
1.5 16000 4200 11000 1100 0.07 0.30
2.0 12000 3100 8000 1000 0.08 0.40
Hardened steel 2.5 9600 2700 6000 780 0.08 0.50
(65-70 HRC) 3.0 8000 2300 5000 780 0.09 0.60
4.0 6000 1900 4000 620 0.09 0.80
5.0 4800 1500 3000 550 0.10 1.00
6.0 3600 1100 2200 400 0.10 1.20

<ae

<ap
A

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.

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 accordingly.

3. ais the inclination angle of the machined surface.

ae:Pick Feed
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VFR2XLB

BALL NOSE, 2 FLUTE, LONG NECK
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Inclined angle

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

geometry.

Effective length

Order number % RE DC APMX LU DN LF DCON B2 ZEFP for inclined angle

& & 05° | 1° 20 | 3
VFR2XLBR0010N005 [ J 0.1 0.2 0.15 0.5 0.18 50 4 11.5° 2 1 0.5 0.5 0.6 0.7
VFR2XLBRO0O10NO10 [ J 0.1 0.2 0.15 1 0.18 50 4 10.9° 2 1 1 1.1 1.2 1.3
VFR2XLBRO015N010 [ J 0.15 0.3 0.24 1 0.28 50 4 10.9° 2 1 1 1.1 1.2 1.3
VFR2XLBR0OO15N015 [ J 0.15 0.3 0.24 1.5 0.28 50 4 10.4° 2 1 1.6 1.6 1.8 2
VFR2XLBR0015N020 [ J 0.15 0.3 0.24 2 0.28 50 4 9.9° 2 1 2.1 2.2 2.4 2.6
VFR2XLBRO020NQ10 [ 0.2 0.4 0.3 1 0.37 50 4 11° 2 1 1 1.1 1.2 1.3
VFR2XLBR0020N015 [ 0.2 0.4 0.3 1.5 0.37 50 4 10.4° 2 1 1.5 1.6 1.7 1.9
VFR2XLBR0020N020 [ 0.2 0.4 0.3 2 0.37 50 4 9.9° 2 1 2.1 2.2 2.3 2.6
VFR2XLBR0020N025 [ J 0.2 0.4 0.3 2.5 0.37 50 4 9.5° 2 1 2.6 2.7 2.9 8.3
VFR2XLBR0020N030 [ J 0.2 0.4 0.3 3 0.37 50 4 9.1° 2 1 3.1 3.2 3.5 3.9
VFR2XLBR0020N040 [} 0.2 0.4 0.3 4 0.37 50 4 8.4° 2 1 4.2 4.3 4.7 5.2
VFR2XLBR0025N015 [ 0.25 0.5 0.37 1.5 0.47 50 4 10.4° 2 1 1.5 1.6 1.7 1.9
VFR2XLBR0025N020 [ 0.25 0.5 0.37 2 0.47 50 4 9.9° 2 1 2.1 2.1 2.3 2.6
VFR2XLBR0025N025 [ 0.25 0.5 0.37 2.5 0.47 50 4 9.5° 2 1 2.6 2.7 2.9 3.2
VFR2XLBR0025N030 [ J 0.25 0.5 0.37 3 0.47 50 4 9.1° 2 1 3.1 3.2 85 3.9
VFR2XLBR0025N040 [ J 0.25 0.5 0.37 4 0.47 50 4 8.3° 2 1 4.1 4.3 4.7 5.2
VFR2XLBRO0O30N020 [} 0.3 0.6 0.45 2 0.57 50 4 9.9° 2 1 2.1 2.2 2.4 2.6
VFR2XLBROO30N020S06 @ 0.3 0.6 0.45 2 0.57 50 6 10.6° 2 1 2.1 2.2 2.4 2.6
VFR2XLBRO0O30N030 [ 0.3 0.6 0.45 3 0.57 50 4 9° 2 1 3.1 3.3 3.6 4
VFR2XLBROO30N030S06 @ 0.3 0.6 0.45 3 0.57 50 6 9.9° 2 1 3.1 33 3.6 4
1. The colour of the coating on the VFR2XLB items is different from other end mills in the VFR series. 12 '{3

@ : Inventory maintained. % : Inventory maintained in Japan.
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VFR2XLB - BALL NOSE, 2 FLUTE, LONG NECK

VFR

Effective length

Order number % RE  DCAPMX LU DN LF DCON B2z ZEFP for inclined angle

& / 05° | 1° 22 | 3
VFR2XLBRO0O30N040 [ J 0.3 0.6 0.45 4 0.57 50 4 8.2° 2 1 4.2 4.4 4.8 5.3
VFR2XLBRO0O30N050 [ J 0.3 0.6 0.45 5 0.57 50 4 7.6° 2 1 5.2 55 6 6.6
VFR2XLBRO0O30N060 [ J 0.3 0.6 0.45 6 0.57 50 4 7.1° 2 1 6.3 6.6 7.2 7.9
VFR2XLBR0O04ON0O30 [ ] 0.4 0.8 0.6 3 0.77 50 4 8.9° 2 1 3.1 3.3 3.6 3.9
VFR2XLBR0O040N040 ([ ] 0.4 0.8 0.6 4 0.77 50 4 8.2° 2 1 4.2 4.4 4.8 5.2
VFR2XLBR0O040N060 ([ ] 0.4 0.8 0.6 6 0.77 50 4 6.9° 2 1 6.3 6.5 7.2 7.9
VFR2XLBR0040N080 [ J 0.4 0.8 0.6 8 0.77 50 4 6° 2 1 8.4 8.7 95| 10.6
VFR2XLBRO050N030 [ ] 0.5 1 0.75 3 0.96 50 4 8.7° 2 1 3.2 3.4 3.7 4.1
VFR2XLBRO0O50N030S06 @ 0.5 1 0.75 3 0.96 50 6 9.8° 2 1 3.2 3.4 3.7 4.1
VFR2XLBRO0O50N040 [ 0.5 1 0.75 4 0.96 50 4 7.9° 2 1 4.3 4.5 4.9 5.4
VFR2XLBRO0O50N040S06 @ 0.5 1 0.75 4 0.96 50 6 9.2° 2 1 4.3 4.5 4.9 5.4
VFR2XLBR0O050N060 ([ ] 0.5 1 0.75 6 0.96 50 4 6.7° 2 1 6.3 6.5 7.2 7.9
VFR2XLBRO050N060S06 @ 0.5 1 0.75 6 0.96 50 6 8.2° 2 1 6.3 6.5 7.2 7.9
VFR2XLBRO050N080 [ ] 0.5 1 0.75 8 0.96 50 4 5.8° 2 1 8.5 8.9 9.7 10.7
VFR2XLBRO0O50N 100 [ 0.5 1 0.75 10 0.96 50 4 5.1° 2 1 10.6 | 111 12.1 13.4
VFR2XLBRO0O50N 120 [ 0.5 1 0.75 12 0.96 50 4 4.6° 2 1 12.7 | 13.2| 145]| 16
VFR2XLBR0075N060 ([ ] 0.75 1.5 1.1 6 1.44 50 4 6.3° 2 1 6.3 6.6 7.2 7.9
VFR2XLBR0O075N060S06 @ 0.75 1.5 1.1 6 1.44 50 6 8° 2 1 6.3 6.6 7.2 7.9
VFR2XLBR0075N080 ([ ] 0.75 1.5 1.1 8 1.44 50 4 5.4° 2 1 8.4 8.8 9.6 | 10.6
VFR2XLBR0075N080S06 @ 0.75 1.5 1.1 8 1.44 50 6 7.2° 2 1 8.4 8.8 9.6 | 10.6
VFR2XLBRO075N 100 [ ] 0.75 1.5 1.1 10 1.44 50 4 4.7° 2 1 105 | 11 12 13.2
VFR2XLBRO075N 120 [ 0.75 1.5 1.1 12 1.44 50 4 4.2° 2 1 12.6 | 131 14.4 | 15.9
VFR2XLBRO075N 140 [ 0.75 1.5 1.1 14 1.44 50 4 3.8° 2 1 14.7 | 153 | 16.8| 185
VFR2XLBRO0O75N 160 [ ] 0.75 1.5 1.1 16 1.44 60 4 3.4° 2 1 168 | 175 19.2| 21.2
VFR2XLBRO100N060 ([ ] 1 2 1.5 6 1.94 50 4 5.8° 2 1 6.3 6.6 7.1 7.8
VFR2XLBRO100N060S06 @ 1 2 1.5 6 1.94 50 6 7.8° 2 1 6.3 6.6 7.1 7.8
VFR2XLBRO100N080 [ ] 1 2 1.5 8 1.94 50 4 4.8° 2 1 8.4 8.8 9.5| 10.5
VFR2XLBRO100N080S06 @ 1 2 1.5 8 1.94 50 6 6.9° 2 1 8.4 8.8 95| 10.5
VFR2XLBRO100N100 [ J 1 2 1.5 10 1.94 50 4 4.2° 2 1 10.5 | 10.9 | 11.9| 131
VFR2XLBRO100N100S06 @ 1 2 1.5 10 1.94 50 6 6.2° 2 1 10.5 | 109 11.9| 131
VFR2XLBRO100N120 ([ ] 1 2 1.5 12 1.94 50 4 3.6° 2 1 12.6 | 13.1| 143 | 158
VFR2XLBRO100N120S06 @ 1 2 1.5 12 1.94 50 6 5.6° 2 1 12.6 | 13.1| 143 | 158
VFR2XLBRO100N160 [ ] 1 2 1.5 16 1.94 60 4 2.9° 2 1 168 17.5| 19.1 *
VFR2XLBRO100N160S06 @ 1 2 1.5 16 1.94 60 6 4.7° 2 1 168 | 17.5| 19.1 211
VFR2XLBRO100N200 [ J 1 2 1.5 20 1.94 60 4 2.4° 2 1 209 | 21.8 | 23.9 *
VFR2XLBRO100N200S06 @ 1 2 1.5 20 1.94 60 6 4° 2 1 20.9 | 21.8| 23.9| 26.4
VFR2XLBR0O125N 100 ([ ] 1.25 2.5 1.9 10 2.4 60 4 3.6 2 1 10.4 | 108 | 11.8| 12.9
VFR2XLBR0O125N 150 [ ] 1.25 2.5 1.9 15 2.4 60 4 2.5° 2 1 15.6 | 163 | 17.8 *
VFR2XLBRO150N 100 ([ ] 1.5 8 2.3 10 2.9 60 6 5.6° 2 1 10.4 | 108 | 11.7| 12.9
VFR2XLBRO150N120 [ ] 1.5 3 2.3 12 2.9 60 6 4.9° 2 1 125 | 13 14.1 15.5
VFR2XLBRO150N 160 [ J 1.5 3 2.3 16 2.9 70 6 4° 2 1 16.7 | 17.3 | 18.9| 20.8
VFR2XLBRO150N200 [ 1.5 3 2.3 20 2.9 70 6 3.4° 2 1 20.8 | 21.7| 23.7| 26.1
VFR2XLBRO150N250 [ 1.5 3 2.3 25 2.9 70 6 2.8° 2 1 26.1 27.2 | 29.7 *
VFR2XLBRO150N300 [ ] 1.5 3 2.3 30 2.9 70 6 2.5° 2 1 313 | 32.6| 357 *
1. The colour of the coating on the VFR2XLB items is different from other end mills in the VFR series. 12 '{3

* No interference

@ : Inventory maintained. % : Inventory maintained in Japan.



VFR2XLB - BALL NOSE, 2 FLUTE, LONG NECK

VFR

Effective length
for inclined angle

Order number § RE DC APMX LU DN LF  DCON B2 ZEFP g
& & 05° | 1° | 2° | 3°

VFR2XLBR0200N100 ([ ] 2 4 3 10 3.9 70 6 4.5° 2 1 10.4 | 108 | 11.6| 12.7
VFR2XLBR0200N120 [ ] 2 4 3 12 3.9 70 6 3.9° 2 1 125 | 129 | 14 15.4
VFR2XLBR0200N160 [ ] 2 4 3 16 3.9 70 6 3.1° 2 1 16.6 | 17.3 | 188 | 20.7
VFR2XLBR0200N200 [ ] 2 4 3 20 3.9 70 6 2.6° 2 1 208 | 21.7| 23.6 *
VFR2XLBR0200N250 ([ ] 2 4 3 25 3.9 70 6 2.1° 2 1 26 271 29.6 *
VFR2XLBR0200N300 ([ ] 2 4 3 30 3.9 70 6 1.8° 2 1 31.2| 326 * *
VFR2XLBR0250N200 ([ ] 25 5 3.8 20 4.9 70 6 1.5° 2 1 20.8 | 21.6 * *
VFR2XLBR0250N250 ([ ] 25 5 3.8 25 4.9 70 6 1.2° 2 1 26 27.1 * *
VFR2XLBRO300N 180 [ ] 3 6 6 18 585 80 6 — 2 2 * * * *
VFR2XLBR0O300ON300 [ ] 3 6 6 30 585 80 6 — 2 2 * * * *
1. The colour of the coating on the VFR2XLB items is different from other end mills in the VFR series. 12 '{3

* No interference

@ : Inventory maintained. % : Inventory maintained in Japan.

"
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VFR2XLB

RECOMMENDED CUTTING CONDITIONS

Material RE LU n f ap ae
0.1 0.5 40000 300 0.003 0.01
0.1 1 40000 300 0.002 0.01
0.15 1 40000 500 0.007 0.015
0.15 1.5 40000 500 0.005 0.015
0.15 2 40000 500 0.003 0.015
0.2 1 40000 1400 0.015 0.02
0.2 1.5 40000 1000 0.01 0.02
0.2 2 40000 1000 0.01 0.02
0.2 2.5 40000 700 0.005 0.02
0.2 3 40000 700 0.005 0.02
0.2 4 40000 600 0.004 0.02
0.25 1.5 40000 2000 0.02 0.025
0.25 2 40000 2000 0.02 0.025
0.25 2.5 40000 1500 0.015 0.025
0.25 3 40000 1200 0.015 0.025
0.25 4 36000 900 0.1 0.025
0.3 2 40000 2800 0.03 0.03
0.3 3 40000 2800 0.03 0.03
0.3 4 35000 2000 0.02 0.03
0.3 5 30000 1000 0.01 0.03
0.3 6 30000 800 0.008 0.03
0.4 3 40000 3000 0.04 0.04
0.4 4 40000 3000 0.02 0.04

Hardened steel (45-55 HRC) 0.4 6 30000 1600 0.02 0.04
0.4 8 25000 1000 0.01 0.04
0.5 3 40000 4000 0.05 0.05
0.5 4 40000 4000 0.05 0.05
0.5 6 35000 2000 0.03 0.05
0.5 8 30000 1600 0.02 0.05
0.5 10 20000 1000 0.01 0.05
0.5 12 20000 1000 0.01 0.05
0.75 6 40000 5000 0.07 0.075
0.75 8 40000 5000 0.07 0.075
0.75 10 40000 4500 0.06 0.075
0.75 12 32000 3400 0.04 0.075
0.75 14 16000 1500 0.04 0.075
0.75 16 13000 1200 0.03 0.075
1 6 40000 6000 0.1 0.1
1 8 40000 5000 0.1 0.1
1 10 40000 5000 0.08 0.1
1 12 40000 5000 0.08 0.1
1 16 32000 3500 0.05 0.1
1 20 10000 1000 0.04 0.1
1.25 10 36000 5000 0.12 0.25
1.25 15 36000 4600 0.08 0.25
1.5 10 32000 5100 0.15 0.3
1.5 12 32000 5100 0.13 0.3




VFR

VFR2XLB

Material RE LU n f ap ae
1.5 16 32000 4500 0.1 0.3
1.5 20 27000 3800 0.1 0.3
1.5 25 21000 2700 0.08 0.3
1.5 30 9000 1000 0.08 0.3
2 10 24000 4800 0.2 0.4
2 12 24000 4800 0.2 0.4

Hardened steel (45-55 HRC) 2 16 24000 3800 0.15 0.4
2 20 24000 3800 0.15 0.4
2 25 24000 3800 0.15 0.4
2 30 24000 3000 0.1 0.4
2.5 20 19000 3400 0.2 0.5
2.5 25 19000 3400 0.2 0.5
3 18 16000 3500 0.25 0.6
3 30 16000 3500 0.2 0.6
0.1 0.5 40000 300 0.002 0.01
0.1 1 40000 300 0.002 0.01
0.15 1 40000 500 0.005 0.015
0.15 1.5 40000 500 0.003 0.015
0.15 2 40000 500 0.002 0.015
0.2 1 40000 1400 0.01 0.02
0.2 1.5 40000 1000 0.006 0.02
0.2 2 40000 1000 0.006 0.02
0.2 2.5 40000 700 0.003 0.02
0.2 3 40000 700 0.003 0.02
0.2 4 40000 500 0.003 0.02
0.25 1.5 40000 2000 0.015 0.025
0.25 2 40000 2000 0.015 0.025
0.25 2.5 40000 1500 0.01 0.025
0.25 3 40000 1200 0.01 0.025
0.25 4 36000 900 0.007 0.025
0.3 2 40000 2800 0.02 0.03

Hardened steel (55-70 HRC) 0.3 3 40000 2800 0.02 0.03
0.3 4 35000 2000 0.015 0.03
0.3 5 30000 1000 0.007 0.03
0.3 6 30000 800 0.005 0.03
0.4 8 40000 3000 0.03 0.04
0.4 4 40000 3000 0.015 0.04
0.4 6 30000 1600 0.01 0.04
0.4 8 25000 1000 0.007 0.04
0.5 8 40000 4000 0.04 0.05
0.5 4 40000 4000 0.04 0.05
0.5 6 35000 2000 0.02 0.05
0.5 8 30000 1600 0.01 0.05
0.5 10 20000 1000 0.01 0.05
0.5 12 20000 800 0.008 0.05
0.75 6 40000 4000 0.06 0.075
0.75 8 40000 3500 0.06 0.075
0.75 10 40000 2400 0.06 0.075
0.75 12 32000 2000 0.04 0.075
0.75 14 16000 1200 0.03 0.075

13
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VFR

VFR2XLB

Material RE LU n f ap ae
0.75 16 13000 1200 0.02 0.075
1 6 40000 3400 0.1 0.1
1 8 40000 3000 0.1 0.1
1 10 40000 3000 0.07 0.1
1 12 40000 2600 0.05 0.1
1 16 32000 1700 0.03 0.1
1 20 10000 1000 0.03 0.1
1.25 10 36000 2600 0.1 0.25
1.25 15 36000 2000 0.075 0.25
1.5 10 32000 2200 0.15 0.3
1.5 12 32000 2200 0.13 0.3
1.5 16 32000 1800 0.1 0.3

Hardened steel (55-70 HRC) 15 20 27000 1600 0.06 0.3
1.5 25 21000 1200 0.06 0.3
1.5 30 9000 700 0.05 0.3
2 10 24000 2200 0.2 0.4
2 12 24000 2200 0.2 0.4
2 16 24000 1500 0.15 0.4
2 20 24000 1500 0.15 0.4
2 25 24000 1100 0.1 0.4
2 30 24000 1100 0.08 0.4
2.5 20 19000 1400 0.2 0.5
2.5 25 19000 1400 0.2 0.5
3 18 16000 1000 0.2 0.6
3 30 16000 1000 0.2 0.6

A

<ap

1. When the inclination angle of machined surface is large, or machining with large cutting loads such as in a corner area,

reduce the revolution and feed rate.

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



VFR

VFR2SSB L0

BALL NOSE, 2 FLUTE, SHORT CUT LENGTH, SHORT SHANK

H
1
z 1 BHTA2 15°
[m]
) ol z
. o
—— , = :
RE ” |APMX
L
LF
RE<é e =
[m]
+0.005 o | : - i IR
[m]
4L<DCON<6 8<DCON<10 DCON=12 RE APM)E
0 0 0 LF
- 0.005 - 0.006 - 0.008
Order number Stock RE DC APMX LU DN LF DCON ZEFP 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
VFR2SSBR0075504 ) 0.75 1.5 15 3 1.44 40 4 2 1
VFR2SSBR0075 ) 0.75 1.5 15 3 1.44 40 6 2 1
VFR2SSBR0100 ) 1 2 2 4 1.9 45 6 2 1
VFR2SSBR0150 ° 15 3 3 6 2.9 45 6 2 1
VFR2SSBR0200 ° 2 4 4 8 3.9 45 6 2 1
VFR2SSBR0250 ° 2.5 5 5 10 4.9 50 6 2 1
VFR2SSBR0300 ) 3 6 6 12 5.85 50 6 2 2
VFR2SSBR0400 ) 4 8 8 14 7.85 60 8 2 2
VFR2SSBR0500 ) 5 10 10 18 9.7 70 10 2 2
VFR2SSBR0600 ) 6 12 12 22 11.7 75 12 2 2
N
&
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VFR

VFR2SSB

RECOMMENDED CUTTING CONDITIONS

Inclination angle Inclination angle
Material RE <15 a>1s? ap ae
n f n f
R 0.5 40000 8000 40000 3200 0.06 0.10
R 0.75 40000 9600 40000 4000 0.09 0.15
R 1 40000 9600 39000 4700 0.1 0.20
R 15 40000 12000 27000 4300 0.13 0.30
Hardened steel (45-55HRC] R 2 32000 10880 20000 3600 0.15 0.40
R 25 25000 9000 16000 2900 0.20 0.50
R 3 21000 8400 13000 2600 0.25 0.60
R 4 16000 6400 10000 2000 0.30 0.80
R 5 13000 5200 8000 1700 0.50 1.00
R 6 9000 3600 6000 1300 0.50 1.20
R 0.5 40000 5600 40000 2400 0.05 0.10
R 0.75 40000 7200 32000 2500 0.075 0.15
R 1 40000 8000 24000 2400 0.1 0.20
R 15 32000 7700 16000 2200 0.12 0.30
Hardened steel (55-62HRC] R 2 24000 6200 12000 1900 0.13 0.40
R 25 19000 5300 9600 1700 0.15 0.50
R 3 16000 4800 8000 1600 0.2 0.60
R 4 12000 3600 6000 1200 0.2 0.80
R 5 10000 3200 4800 960 0.2 1.00
R 6 7000 2200 3600 720 0.3 1.20
R 0.5 40000 3600 32000 1300 0.04 0.10
R 0.75 32000 4500 21000 1200 0.05 0.15
R 1 24000 3800 16000 1000 0.07 0.20
R 1.5 16000 3200 11000 880 0.09 0.30
Hardened steel (62-70HRC] R 2 12000 2400 8000 800 0.1 0.40
R 25 9600 2100 6000 600 0.1 0.50
R 3 8000 1700 5000 600 0.1 0.60
R 4 6000 1400 4000 480 0.1 0.80
R 5 4800 1100 3000 420 0.12 1.00
R 6 3600 860 2200 310 0.12 1.20

1. ais the inclination angle of the machined surface.
2. If the rigidity of the machine or the work materials installation is very low, or chattering and noise are generated,
reduce the revolutions and feed rate proportionately.




VFR

L0 0

RE<0.3 RE>0.3

VFR2SB

BALL NOSE, 2 FLUTE, SHORT CUT LENGTH

H
1
z ___\ BHTA210°
' o - _ )
ﬁ J = | ! Q
RE APMX
LU LF
2
- )\ BHTA2 20°
o z
10°
: AR :
RE APMX
L LF
3
P4
a 1 BHTA2 15°
P4
(&) _ _ _ o
a (&)
[m)]
RE APMX
LU LF
4
=z
(&) o
a ~ - (&)
o
RE APMX LE
RE<6 RE>6
+0.005 +0.010
DCON=3  4<DCON<é 8<DCON<10 DCON=12,16 DCON=20
0 0 0 0
- 0.004 - 0.005 - 0.006 - 0.008 - 0.009
Order number Stock RE DC APMX LU DN LF DCON ZEFP 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 [ J 0.15 0.3 0.3 0.6 0.27 45 4 2 1
VFR2SBR0015506 [ J 0.15 0.3 0.3 0.6 0.27 50 6 2 2
VFR2SBR0020 [ J 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 8
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 [ J 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 2.4 1.14 50 6 2 3
N
\4
A\

@ : Inventory maintained. % : Inventory maintained in Japan.

17



18

VFR2SB - BALL NOSE, 2 FLUTE, SHORT CUT LENGTH

VFR

Order number Stock RE DC APMX LU DN LF DCON ZEFP Type
VFR2SBR0070 [ 0.7 1.4 1.4 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
VFR2SBR0075506 [ ] 0.75 1.5 1.5 3 1.44 50 6 2 3
VFR2SBR0080 [ 0.8 1.6 1.6 3.2 1.54 45 4 2 3
VFR2SBR0080S06 [ 0.8 1.6 1.6 3.2 1.54 50 6 2 3
VFR2SBR0090 [ J 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
VFR2SBR0125506 [ 1.25 2.5 2.5 5 2.4 60 6 2 3
VFR2SBR0150503 [ 1.5 3 3 - - 60 3 2 4
VFR2SBR0150 [ J 1.5 3 3 6 2.9 70 6 2 3
VFR2SBR0200S04 [ J 2 4 4 - — 60 4 2 4
VFR2SBR0200 [ 2 4 4 8 3.9 70 6 2 3
VFR2SBR0250 [ 2.5 5 5 10 4.9 80 6 2 3
VFR2SBR0300 [ ] B 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 [ ] 0 20 38 - — 160 20 2 4

@ : Inventory maintained. % : Inventory maintained in Japan.
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VFR

VFR25B

RECOMMENDED CUTTING CONDITIONS

Inclination angle Inclination angle
Material RE a<1s® a>15° ap ae
n f n f
R 0.1 40000 320 40000 240 0.003 0.02
R 0.15 40000 640 40000 560 0.01 0.03
R 0.2 40000 1600 40000 1200 0.02 0.04
R 0.3 40000 3200 40000 1600 0.03 0.06
R 0.4 40000 6400 40000 2400 0.05 0.08
R 0.5 40000 8000 40000 3200 0.06 0.10
R 0.75 40000 9600 40000 4000 0.09 0.15
R 1 40000 9600 39000 4700 0.1 0.20
Hardened steel (45-55HRC] R 1.25 40000 10400 32000 4500 0.12 0.25
R 15 40000 12000 27000 4300 0.13 0.30
R 2 32000 10880 20000 3600 0.15 0.40
R 25 25000 9000 16000 2900 0.20 0.50
R 3 21000 8400 13000 2600 0.25 0.60
R 4 16000 6400 10000 2000 0.30 0.80
R 5 13000 5200 8000 1700 0.50 1.00
R 6 9000 3600 6000 1300 0.50 1.20
R 8 6000 2400 4000 1000 0.50 1.60
R10 4500 1800 3000 780 0.50 2.00
R 0.1 40000 320 40000 160 0.003 0.02
R 0.15 40000 640 40000 400 0.007 0.03
R 0.2 40000 1400 40000 1000 0.015 0.04
R 0.3 40000 2800 40000 1200 0.025 0.06
R 0.4 40000 4000 40000 1600 0.04 0.08
R 0.5 40000 5600 40000 2400 0.05 0.10
R 0.75 40000 7200 32000 2500 0.075 0.15
R 1 40000 8000 24000 2400 0.1 0.20
Hardened steel (55-62HRC] R 1.25 37000 8100 19000 2300 0.11 0.25
R 15 32000 7700 16000 2200 0.12 0.30
R 2 24000 6200 12000 1900 0.13 0.40
R 25 19000 5300 9600 1700 0.15 0.50
R 3 16000 4800 8000 1600 0.2 0.60
R 4 12000 3600 6000 1200 0.2 0.80
R 5 10000 3200 4800 960 0.2 1.00
R 6 7000 2200 3600 720 0.3 1.20
R 8 5000 1600 2500 500 0.3 1.60
R10 4000 1300 1800 360 0.3 2.00




VFR

VFR2SB
Inclination angle Inclination angle
Material RE a<1s? a>1s° ap ae
n f n f

R 0.1 40000 320 40000 160 0.002 0.02
R 0.15 40000 640 40000 400 0.005 0.03
R 0.2 40000 1200 40000 1000 0.01 0.04
R 0.3 40000 2000 40000 1200 0.02 0.06
R 0.4 40000 2800 40000 1600 0.03 0.08
R 0.5 40000 3600 32000 1300 0.04 0.10
R 0.75 32000 4500 21000 1200 0.05 0.15
R 1 24000 3800 16000 1000 0.07 0.20

Hardened steel [62-70HRC) R 1.25 19000 3400 13000 1000 0.08 0.25
R 1.5 16000 3200 11000 880 0.09 0.30
R 2 12000 2400 8000 800 0.1 0.40
R 25 9600 2100 6000 600 0.1 0.50
R 3 8000 1700 5000 600 0.11 0.60
R 4 6000 1400 4000 480 0.11 0.80
R 5 4800 1100 3000 420 0.12 1.00
R 6 3600 860 2200 310 0.12 1.20
R 8 2500 650 1500 240 0.15 1.60
R10 1800 470 1000 160 0.15 2.00

<0.2RE

1. ais the inclination angle of the machined surface.
2. If the rigidity of the machine or the work materials installation is very low, or chattering and noise are generated,
reduce the revolutions and feed rate proportionately.




VFR

VFR2SBF

BALL NOSE, 2 FLUTE, SHORT CUT LENGTH,

FOR MIRROR FINISHING

EPN H

g ___—TBHTA215
o 3
(=] o
[m}
RE APMX
Ly LF
RE<3 o z
+0.010
z re 7 JAPMX L
4<DCON<é
0
- 0.005
Order number Stock RE DC APMX LU DN LF DCON ZEFP Type
VFR2SBFR0050 [ ) 0.5 1 1 2 0.94 45 4 2 1
VFR2SBFR0075 [ ] 0.75 1.5 1.5 3 1.44 45 4 2 1
VFR2SBFR0100 [ ) 1 2 2 4 1.9 60 b 2 1
VFR2SBFR0125 [ ] 1.25 2.5 2.5 5 2.4 60 b 2 1
VFR2SBFR0150 [ ] 1.5 3 3 [ 2.9 70 6 2 1
VFR2SBFR0200 [ ] 2 4 4 8 3.9 70 6 2 1
VFR2SBFR0250 [ ] 2.5 5| B 10 4.9 80 6 2 1
VFR2SBFR0300 [ ] 3 6 6 — — 80 6 2 2
Ny
2
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VFR

VFR2SBF

RECOMMENDED CUTTING CONDITIONS

Inclination angle Inclination angle
. a<15° a>15°
Material RE ap ae
n f n f
R 0.5 40000 800 40000 800 0.007 0.007
R 0.75 40000 800 40000 800 0.009 0.009
Pre-hardened steel
(35-45HRC) R 1.0 35000 1050 35000 1050 0.011 0.011
Carbon steel, R 1.25 35000 1050 35000 1050 0.013 0.013
Alloy steel {280-350]HBI R 15 35000 1050 35000 1050 0.015 0.015
Alloy steel (<350HB
Hardened steel [40-62HRC) R 2.0 25000 1000 25000 1000 0.017 0.017
R 2.5 25000 1000 25000 1000 0.020 0.020
R 3.0 25000 1000 25000 1000 0.020 0.020
R 0.5 40000 560 40000 560 0.005 0.005
R 0.75 40000 560 40000 560 0.007 0.007
R 1.0 35000 700 35000 700 0.009 0.009
High hardened steel R 1.25 35000 700 35000 700 0.011 0.011
(62-70HRC) R 1.5 35000 700 35000 700 0.013 0.013
R 2.0 25000 750 25000 750 0.015 0.015
R 2.5 25000 750 25000 750 0.015 0.015
R 3.0 25000 750 25000 750 0.015 0.015
ae
. ap
2 Z
1. This tool is recommended for finish machining only.
2. Air blow or oil mist is recommended for good chip evacuation.
3. ais the inclination angle of the machined surface.
4. 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.




VFR

VFRPSRB L0

CORNER RADIUS, SHORT CUT LENGTH, LONG NECK

e

F{
=z
[m]
3 f
IR _ _ _
H >
—— S
RE APMYX ] BHTA2 15
--_ | _ LF

DC
DCON

LU

DN

——— |

DC

APMX
LU

RE

DCON

LF

0.5<RE <6 8<RE

Effective length

+0.005 +0.007 for inclined angle

0.5<DC <6 8<RE
0 0

S

2 c
- 0.01 -0.015 £%
c
DCON=6 8<DCON <10 12<DCON % <
0 0 0
- 0.005 - 0.006 - 0.008

Inclined angle

e Suitable for high precision machining for creating smooth surfaces on moulds and dies.

Effective length
RE DC APMX LU DN LF DCON B2  ZEFP for inclined angle

Order number x °
5.; S 30° 1° 2° 3°
VFRPSRBDO0050R005N020 ([ ] 0.05 0.5 0.5 2 0.47 50 6 12.6 4 1 2.1 22 | 23| 25
VFRPSRBD0050R010N020 ([ ] 0.1 0.5 0.5 2 0.47 50 6 12.7 4 1 2.1 22 | 23| 25
VFRPSRBD0060R005N020 ([ ] 0.05 0.6 0.6 2 0.57 50 6 12.5 4 1 2.1 22 | 24 | 26
VFRPSRBD0060R010N020 [ ] 0.1 0.6 0.6 2 0.57 50 6 12.5 4 1 2.1 22 | 23| 26
VFRPSRBD0060R010N040 [ ] 0.1 0.6 0.6 4 0.57 50 6 10.8 4 1 42 | 44 | 47| 51
VFRPSRBD0060R020N020 [ ] 0.2 0.6 0.6 2 0.57 50 6 12.6 4 1 2.1 22| 22| 26
VFRPSRBDO0080R0O05N040 [ 0.05 0.8 0.8 4 0.77 50 6 10.7 4 1 42 | 44 | 47| 5.1
VFRPSRBD0080R010N040 ([ ] 0.1 0.8 0.8 4 0.77 50 6 10.7 4 1 42 | 44 | 47 | 51
VFRPSRBD0080R020N040 ([ ] 0.2 0.8 0.8 4 0.77 50 6 10.8 4 1 42 | 44 | 47| 51
VFRPSRBDO0080R030N040 [ ] 0.3 0.8 0.8 4 0.77 50 6 10.8 4 1 42 | 44| 4T | B
VFRPSRBDO0100R005N040 [ ] 0.05 1 1 4 0.96 50 6 10.4 4 1 43 | 45 | 49 | 5.4
VFRPSRBDO0100R010N040 [ ] 0.1 1 1 4 0.96 50 6 10.4 4 1 43 | 45 | 49 | b4
VFRPSRBDO0100R010N060 [ ] 0.1 1 1 6 0.96 50 6 9.1 4 1 64 | 67| 73| 7.9
VFRPSRBDO0100R020N040 [ 0.2 1 1 4 0.96 50 6 10.5 4 1 43 | 45 | 47 | 53
VFRPSRBDO0100R020N060 [ ] 0.2 1 1 6 0.96 50 6 9.2 4 1 64 | 67 | 73 | 7.8
VFRPSRBDO0100R030N040 ([ ] 0.3 1 1 4 0.96 50 6 10.5 4 1 43 | 45 | 46 | 53
VFRPSRBD0100R040N040 [ ] 0.4 1 1 4 0.96 50 6 10.6 4 1 43 | 45 | 45| 53
VFRPSRBD0150R010N040 [ ] 0.1 1.5 1.5 4 1.42 50 6 10.2 4 1 42 | 44 | 48| 52
N
#Re
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VFRPSRB - CORNER RADIUS, SHORT CUT LENGTH, LONG NECK

VFR

Effective length

Order number % RE DC APMX LU DN LF DCON B2  ZEFP 2 forinclined angle
o 2 30| 10| 20| 3°
VFRPSRBD0150R0T0N060 @ 0.1 1.5 15 6 1.42 50 6 8.8 4 1 63| 66| 71| 77
VFRPSRBDO150R01ON100 @ 0.1 15 15 10 1.42 50 6 6.9 4 1105 [10.9 [11.7 [12.7
VFRPSRBDO150R020N040 @ 0.2 15 15 4 1.42 50 6 10.2 4 1 42| 44 | 4o | 52
VFRPSRBDO150R020N060 @ 0.2 15 15 6 1.42 50 6 8.8 4 1 63| 66| 71|77
VFRPSRBDO150R020N100 @ 0.2 15 15 10 1.42 50 6 7 4 1 105 [10.9 [11.7 [12.6
VFRPSRBDO150R030N040 @ 0.3 15 15 4 1.42 50 6 10.3 4 1 42| 44 | 45| 5.2
VFRPSRBD0O150R030N040 @ 0.3 1.5 15 6 1.42 50 6 8.9 4 1 63| 66| 71| 76
VFRPSRBDO150R030N100 @ 0.3 15 15 10 1.42 50 6 7 4 1105 [10.9 [11.7 | 126
VFRPSRBDO150R050N040 @ 0.5 1.5 15 4 1.42 50 6 10.5 4 1 42| 44 | 43| 5.1
VFRPSRBDO150R050N060 @ 0.5 15 15 6 1.42 50 6 9 4 1 63| 66| 71| 76
VFRPSRBDO150R050N100 @ 0.5 15 15 10 1.42 50 6 7.1 4 1105 [10.9 [11.7 [12.6
VFRPSRBD0200ROTONO0 @ 0.1 2 2 6 1.9 50 6 8.4 4 1 63| 66| 71| 76
VFRPSRBD0200ROTONT00 @ 0.1 2 2 10 19 50 6 65 4 1 105 [10.9 [11.7 [12.6
VFRPSRBD0200ROTONT50 @ 0.1 2 2 15 1.9 50 6 5.1 4 1 157 [16.2 [17.4 [18.8
VFRPSRBD0200R020NO60 @ 0.2 2 2 6 19 50 6 8.4 4 1 63| 66| 71| 76
VFRPSRBD0200R020N100 @ 0.2 2 2 10 1.9 50 6 65 4 1105 [10.9 [11.7 [12.6
VFRPSRBD0200R020N150 @ 0.2 2 2 15 19 50 6 5.1 4 1 157 [16.2 [17.4 [18.8
VFRPSRBD0200R030NO0 @ 0.3 2 2 6 1.9 50 6 8.5 4 1 63| 667 7.6
VFRPSRBD0200R030N100 @ 0.3 2 2 10 19 50 6 6.6 4 1 105 [10.8 [11.6 [12.6
VFRPSRBD0200R030N150 @ 0.3 2 2 15 1.9 50 6 5.1 4 1 157 [16.2 [17.4 | 18.8
VFRPSRBD0200R030N200 @ 0.3 2 2 20 19 60 6 4.2 4 1 208 215 [23.1 | 25
VFRPSRBD0200R0O50N060 @ 0.5 2 2 6 1.9 50 6 8.6 4 1 63| 65| 7 75
VFRPSRBD0200R050N100 @ 0.5 2 2 10 19 50 6 6.6 4 1 105 108 [11.6 [12.5
VFRPSRBD0200R0O50N150 @ 0.5 2 2 15 1.9 50 6 5.2 4 1 156 162 [17.4 [18.7
VFRPSRBD0200R050N200 @ 0.5 2 2 20 1.9 60 6 4.2 4 1 208 [21.5 |23.1 |249
VFRPSRBD0250R030N0S0 @ 0.3 2.5 2.5 8 2.35 50 6 6.9 4 1 83| 86 9210
VFRPSRBD0250R030N150 @ 0.3 2.5 25 15 2.35 50 6 4.7 4 1 156 |16.1 [17.3 [18.7
VFRPSRBD0250R050N080 @ 0.5 2.5 2.5 8 235 50 6 7 4 1 83| 86| 92|99
VFRPSRBD0250R050N150 @ 0.5 25 25 15 2.35 50 6 4.7 4 1 156 |[16.1 [17.3 [18.6
VFRPSRBD0250R100NOS0 @ 1 25 2.5 8 235 50 6 7.3 4 1 83| 86| 91|98
VFRPSRBDO300RO1ON100 @ 0.1 3 3 10 2.85 60 6 55 4 1 104 108 [11.6 [12.5
VFRPSRBDO300ROTONTS0 @ 0.1 3 3 15 2.85 60 6 4.2 4 1 156 161 [17.3 [18.7
VFRPSRBD0300R020N100 @ 0.2 3 3 10 2.85 60 6 5.5 4 1 104 [10.8 |11.6 | 125
VFRPSRBDO300R020N150 @ 0.2 3 3 15 2.85 60 6 4.2 4 1 156 |16.1 [17.3 [18.7
VFRPSRBD0300R020N200 @ 0.2 3 3 20 2.85 60 6 3.4 4 1 207 |215 [23.1 |24.9
VFRPSRBDO300RO30N100 @ 0.3 3 3 10 2.85 60 6 5.6 4 1 104 108 [11.5 [12.5
VFRPSRBD0300RO30N150 @ 0.3 3 3 15 2.85 60 6 4.2 4 1 156 |[16.1 [17.3 [18.7
VFRPSRBD0300RO30N200 @ 0.3 3 3 20 2.85 60 6 3.4 4 1 207 |215 (23 |249
VFRPSRBD0300RO50N100 @ 0.5 3 3 10 2.85 60 6 5.6 4 1 104 107 [11.5 [12.4
VFRPSRBDO300R050N150 @ 0.5 3 3 15 2.85 60 6 4.2 4 1 156 |16.1 [17.3 [18.6
VFRPSRBDO300R0O50N200 @ 0.5 3 3 20 2.85 60 6 3.4 4 1 207 |21.4 (23 |24.8
VFRPSRBDO300R100N100 @ 1 3 3 10 2.85 60 6 5.8 4 1 104 [10.7 [11.4 [12.3
VFRPSRBDO300R100N150 @ 1 3 3 15 2.85 60 6 4.3 4 1 155 |[16.1 [17.2 [18.5
VFRPSRBDO300R100N200 @ 1 3 3 20 2.85 60 6 3.5 4 1207 |21.4 229 |24.7
VFRPSRBDO400OROTONT20 @ 0.1 4 A 12 3.85 60 6 3.6 4 1 125 [12.9 [139 | 15
VFRPSRBDO400ROTON200 @ 0.1 4 4 20 3.85 60 6 2.4 4 1 207 |21.5 |23.1 *
VFRPSRBDO400R020N120 @ 0.2 4 A 12 3.85 60 6 3.7 4 1 125 [12.9 [13.9 | 15
VFRPSRBDO400OR020N200 @ 0.2 4 4 20 3.85 60 6 2.4 4 1 207 |21.5 |23.1 *
VFRPSRBD0400OR0O30N120 @ 0.3 4 A 12 3.85 60 6 3.7 4 1 125 129 [138 | 15
VFRPSRBD0400ORO30N200 @ 0.3 4 4 20 3.85 60 6 2.4 4 1207 [215 |23 *
x No interference N
% &
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VFRPSRB - CORNER RADIUS, SHORT CUT LENGTH, LONG NECK

VFR

Effective length

Order number ¥ RE DC APMX LU DN LF DCON B2  ZEFP " for inclined angle
b g 30 19| 20| 3°
VFRPSRBDO40ORO30N300 @ 03 4 4 30 3.85 70 6 1.7 4 1 31.1] 322 * @
VFRPSRBDO400R050N120 @ 05 4 4 12 3.85 40 6 3.7 4 1 125 12.9| 13.8] 149
VFRPSRBD0400OR0O50N200 @ 05 4 4 20 3.85 40 6 25 4 1 207 21.4| 23 *
VFRPSRBDO400OR0O50N300 @ 05 4 4 30 3.85 70 6 17 4 1 31.1] 321 o+ *
VFRPSRBDO40OR100N120 @ 1 4 4 12 3.85 40 6 38 4 1 12.4] 12.8| 13.7| 14.8
VFRPSRBD0400R100N200 @ 1 4 4 20 3.85 40 6 25 4 1207 21.4| 229 *
VFRPSRBDO4OOR100N300 @ 1 4 4 30 3.85 70 6 1.7 4 1 31.1] 321 * *
VFRPSRBDO500R050N150 @ 0.5 5 5 15 485 60 6 17 4 1 15.6] 161 * *
VFRPSRBDO500R100N150 @ 1 5 5 15 485 40 6 18 4 1 155 161 * *
VFRPSRBDO40OROTONT80 @ 0.1 6 9 18 585 70 6 - 4 2 * * * *
VFRPSRBD0400R020N180 @ 0.2 6 9 18 585 70 6 = 4 2 * * * *
VFRPSRBDO400R0O30N180 @ 0.3 6 9 18 585 70 6 - 4 2 * * * *
VFRPSRBD040OR0O50N180 @ 0.5 6 9 18 585 70 6 = 4 2 * * * *
VFRPSRBDO40OR100N180 @ 1 6 9 18 585 70 6 - 4 2 * * * *
VFRPSRBD0400R200N180 @ 2 6 9 18 585 70 6 = 4 2 * * * *
VFRPSRBDOSOOR020N240 @ 0.2 8 12 24 7.85 90 8 - 4 2 * * * *
VFRPSRBDOSOORO30N240 @ 0.3 8 12 24 7.85 90 8 = 4 2 * * * *
VFRPSRBDOSOOR0O50N240 @ 0.5 8 12 24 7.85 90 8 - 4 2 * * * *
VFRPSRBDOSOOR100N240 @ 1 8 12 24 7.85 90 8 = 4 2 * * * *
VFRPSRBDOSOOR200N240 @ 2 8 12 24 7.85 90 8 - 4 2 * * * *
VFRPSRBD1000R030N300 @ 03 10 15 30 9.7 100 10 - 4 2 : & : &
VFRPSRBD1000R050N300 @ 05 10 15 30 9.7 100 10 - 4 2 * * * *
VFRPSRBD1000R100N300 @ 1 10 15 30 9.7 100 10 = 4 2 * * * *
VFRPSRBD1000R200N300 @ 2 10 15 30 9.7 100 10 - 4 2 * * * *
VFRPSRBD1000R300N300 @ 3 10 15 30 9.7 100 10 = 4 2 * * * *
VFRPSRBD1200R050N360 @ 05 12 18 36 11.7 110 12 - 4 2 * * * *
VFRPSRBD1200R100N360 @ 1 12 18 36 11.7 110 12 = 4 2 * * * *
VFRPSRBD1200R200N360 @ 2 12 18 36 1.7 110 12 - 4 2 * * * *
VFRPSRBD1200R300N360 @ 3 12 18 36 1.7 110 12 = 4 2 * * * *
*x No interference )
2

@ : Inventory maintained. % : Inventory maintained in Japan.
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VFRPSRB

RECOMMENDED CUTTING CONDITIONS

Material DC RE LU n f ap ae
0.5 0.05 2 25000 1000 0.005 0.1
0.5 0.1 2 25000 1000 0.008 0.1
0.6 0.05 2 21000 1000 0.005 0.1
0.6 0.1 2 21000 1000 0.008 0.1
0.6 0.1 4 18000 890 0.006 0.1
0.6 0.2 2 24000 1100 0.01 0.1
0.8 0.05 4 16000 760 0.015 0.12
0.8 0.1 4 16000 760 0.02 0.12
0.8 0.2 4 20000 950 0.03 0.12
0.8 0.3 4 20000 950 0.03 0.12
1 0.05 4 13000 1000 0.015 0.15
1 0.1 4 13000 1000 0.02 0.15
1 0.1 6 11000 890 0.015 0.12
1 0.2 4 16000 1300 0.03 0.15
1 0.2 6 13000 1000 0.02 0.12
1 0.3 4 16000 1300 0.03 0.15
1 0.4 4 16000 1300 0.04 0.15
1.5 0.1 4 14000 1700 0.025 0.23
1.5 0.1 6 11000 1400 0.025 0.18
1.5 0.1 10 11000 1400 0.025 0.18
1.5 0.2 4 14000 1700 0.05 0.23
1.5 0.2 6 11000 1400 0.05 0.18

Hardned steel [45-55HRC] 1.5 0.2 10 11000 1400 0.05 0.18
1.5 0.3 4 16000 1900 0.075 0.23
1.5 0.3 6 13000 1500 0.075 0.18
1.5 0.3 10 13000 1500 0.075 0.18
1.5 0.5 4 16000 1900 0.08 0.23
1.5 0.5 6 13000 1500 0.08 0.18
1.5 0.5 10 13000 1500 0.08 0.18
2 0.1 6 11000 1700 0.025 0.3
2 0.1 10 8600 1400 0.025 0.24
2 0.1 15 6400 1000 0.02 0.18
2 0.2 6 11000 1700 0.055 0.3
2 0.2 10 86000 1400 0.055 0.24
2 0.2 15 6400 1000 0.04 0.18
2 0.3 6 12000 1900 0.08 0.3
2 0.3 10 9500 1500 0.08 0.24
2 0.3 15 7200 1100 0.065 0.18
2 0.3 20 7200 1100 0.065 0.18
2 0.5 6 12000 1900 0.085 0.3
2 0.5 10 9500 1500 0.085 0.24
2 0.5 15 7200 1100 0.07 0.18
2 0.5 20 7200 1100 0.07 0.18
2.5 0.3 8 9500 1900 0.08 0.38
2.5 0.3 15 7600 1500 0.08 0.3
2.5 0.5 8 9500 1900 0.09 0.38




VFR

VFRPSRB
Material DC RE LU n f ap ae
75 0.5 15 7600 1500 0.09 0.3
2.5 1 8 9500 1900 0.15 0.33
8 0.1 10 8100 1900 0.025 0.6
3 0.1 15 6500 1600 0.025 0.48
8 0.2 10 8100 1900 0.055 0.6
3 0.2 15 6500 1600 0.055 0.48
3 0.2 20 6500 1600 0.055 0.48
3 0.3 10 9000 2200 0.085 0.6
3 0.3 15 7200 1700 0.085 0.48
3 0.3 20 7200 1700 0.085 0.48
8 0.5 10 9000 2200 0.09 0.6
3 0.5 15 7200 1700 0.09 0.48
3 0.5 20 7200 1700 0.09 0.48
3 1 10 9000 2200 0.15 0.54
3 1 15 7200 1700 0.15 0.43
3 1 20 7200 2000 0.15 0.43
4 0.1 12 6100 1700 0.25 0.8
4 0.1 20 4900 1400 0.25 0.6
4 0.2 12 6100 1700 0.055 0.8
4 0.2 20 4900 1400 0.055 0.6
4 0.3 12 6800 1900 0.085 0.8
4 0.3 20 5400 1500 0.085 0.6
4 0.3 30 4100 1100 0.065 0.5
4 0.5 12 6800 1900 0.09 0.8
4 0.5 20 5400 1500 0.09 0.65
Hardned steel (45-55HRC]) 4 0.5 30 4100 1100 0.075 0.5
4 1 12 6800 1900 0.15 0.7
4 1 20 5400 1500 0.15 0.55
4 1 30 4100 1100 0.1 0.4
5 0.5 15 6400 1800 0.1 1.3
5 1 15 6400 1800 0.15 1.1
6 0.1 18 4800 1500 0.03 1.5
6 0.2 18 4800 1500 0.06 1.5
6 0.3 18 5300 1700 0.09 1.5
6 0.5 18 5300 1700 0.1 1.5
6 1 18 5300 1700 0.15 1.4
6 2 18 5300 1700 0.3 1.3
8 0.2 24 3600 1100 0.06 2
8 0.3 24 4000 1300 0.09 2
8 0.5 24 4000 1300 0.095 2
8 1 24 4000 1300 0.15 1.8
8 2 24 4000 1300 0.3 1.7
10 0.3 30 3200 1000 0.09 2.5
10 0.5 30 3200 1000 0.095 2.5
10 1 30 3200 1000 0.15 2.3
10 2 30 3200 1000 0.3 2.1
10 3 30 3200 1000 0.45 1.9
12 0.5 36 2700 950 0.1 3
12 1 36 2700 950 0.15 2.7
12 2 36 2700 950 0.3 2.6
12 g 36 2700 950 0.45 2.3
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VFRPSRB

Material DC RE LU n f ap ae
0.5 0.05 2 19000 760 0.004 0.08
0.5 0.1 2 19000 760 0.006 0.08
0.6 0.05 2 16000 760 0.004 0.08
0.6 0.1 2 16000 760 0.006 0.08
0.6 0.1 4 16000 760 0.005 0.08
0.6 0.2 2 19000 890 0.008 0.08
0.8 0.05 4 12000 570 0.01 0.1
0.8 0.1 4 12000 570 0.015 0.1
0.8 0.2 4 16000 760 0.025 0.1
0.8 0.3 4 16000 760 0.025 0.1
1 0.05 4 9500 760 0.01 0.12
1 0.1 4 9500 760 0.015 0.12
1 0.1 6 6400 510 0.01 0.1
1 0.2 4 9500 760 0.025 0.12
1 0.2 6 6400 510 0.02 0.1
1 0.3 4 9500 760 0.025 0.12
1 0.4 4 9500 760 0.03 0.12
1.5 0.1 4 11000 920 0.015 0.2
1.5 0.1 6 9200 730 0.015 0.16
1.5 0.1 10 9200 730 0.015 0.16
1.5 0.2 4 11000 920 0.035 0.2
1.5 0.2 6 9200 730 0.035 0.16

Hardned steel (55-65HRC]) 15 02 10 7200 730 0.035 0.16
1.5 0.3 4 13000 1000 0.05 0.2
1.5 0.3 6 10000 810 0.05 0.16
1.5 0.3 10 10000 810 0.05 0.16
1.5 0.5 4 13000 1000 0.055 0.2
1.5 0.5 6 10000 810 0.055 0.16
1.5 0.5 10 10000 810 0.055 0.16
2 0.1 6 8600 1000 0.02 0.28
2 0.1 10 6900 830 0.02 0.22
2 0.1 15 5200 620 0.015 0.17
2 0.2 6 8600 1000 0.035 0.28
2 0.2 10 6900 830 0.035 0.22
2 0.2 15 5200 620 0.025 0.17
2 0.3 6 6900 1100 0.055 0.28
2 0.3 10 7600 920 0.055 0.22
2 0.3 15 5700 690 0.045 0.17
2 0.3 20 5700 690 0.045 0.17
2 0.5 6 9500 1100 0.06 0.28
2 0.5 10 7600 920 0.06 0.22
2 0.5 15 5700 690 0.045 0.17
2 0.5 20 5700 690 0.045 0.17
2.5 0.3 8 7600 1400 0.055 0.35
2.5 0.3 15 6100 1100 0.055 0.28
2.5 0.5 8 7600 1400 0.06 0.35




VFR

VFRPSRB
Material DC RE LU n f ap ae
249 0.5 15 6100 1100 0.06 0.28
2.5 1 8 7600 1400 0.09 0.31
8 0.1 10 6500 1200 0.02 0.55
3 0.1 15 5200 940 0.02 0.44
8 0.2 10 6500 1200 0.04 0.55
3 0.2 15 5200 940 0.04 0.44
3 0.2 20 5200 940 0.04 0.44
3 0.3 10 7200 1300 0.055 0.55
3 0.3 15 5800 1000 0.055 0.44
3 0.3 20 5800 1000 0.055 0.44
8 0.5 10 7200 1300 0.06 0.55
3 0.5 15 5800 1000 0.06 0.44
3 0.5 20 5800 1000 0.06 0.44
3 1 10 7200 1300 0.1 0.5
3 1 15 5800 1000 0.1 0.4
3 1 20 5800 1000 0.1 0.4
4 0.1 12 4900 970 0.02 0.74
4 0.1 20 3900 780 0.02 0.6
4 0.2 12 4900 970 0.04 0.74
4 0.2 20 3900 780 0.04 0.6
4 0.3 12 5400 1100 0.055 0.75
4 0.3 20 4300 870 0.055 0.6
4 0.3 30 3200 650 0.045 0.45
4 0.5 12 5400 1100 0.06 0.75
4 0.5 20 4300 870 0.06 0.6
Hardned steel (55-65HRC]) 4 0.5 30 4300 650 0.05 0.45
4 1 12 5400 1100 0.1 0.66
4 1 20 4300 870 0.1 0.53
4 1 30 3200 650 0.075 0.4
5 0.5 15 5100 1000 0.065 1.2
5 1 15 5100 1000 0.1 1
6 0.1 18 3800 920 0.02 1.4
6 0.2 18 3800 920 0.04 1.4
6 0.3 18 4200 1000 0.06 1.4
6 0.5 18 4200 1000 0.065 1.4
6 1 18 4200 1000 0.1 1.2
6 2 18 4200 1000 0.2 1.1
8 0.2 24 2900 690 0.04 1.8
8 0.3 24 3200 760 0.06 1.8
8 0.5 24 3200 760 0.065 1.8
8 1 24 3200 760 0.1 1.7
8 2 24 3200 760 0.2 1.6
10 0.3 30 2500 610 0.06 2.3
10 0.5 30 2500 610 0.065 2.3
10 1 30 2500 610 0.1 2.1
10 2 30 2500 610 0.2 2
10 3 30 2500 610 0.3 1.7
12 0.5 36 2100 510 0.065 2.8
12 1 36 2100 510 0.1 2.5
12 2 36 2100 510 0.2 2.4
12 g 36 2100 510 0.3 2.1
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Material DC RE LU n f ap ae
0.5 0.05 2 13000 510 0.003 0.08
0.5 0.1 2 13000 510 0.005 0.08
0.6 0.05 2 11000 510 0.003 0.08
0.6 0.1 2 11000 510 0.005 0.08
0.6 0.1 4 11000 510 0.004 0.08
0.6 0.2 2 16000 760 0.006 0.08
0.8 0.05 4 7900 380 0.01 0.1
0.8 0.1 4 7900 380 0.01 0.1
0.8 0.2 4 12000 570 0.02 0.1
0.8 0.3 4 12000 570 0.02 0.1
1 0.05 4 6400 510 0.01 0.12
1 0.1 4 6400 510 0.015 0.12
1 0.1 6 6400 510 0.01 0.1
1 0.2 4 6400 510 0.02 0.12
1 0.2 6 6400 510 0.015 0.1
1 0.3 4 6400 510 0.02 0.12
1 0.4 4 6400 510 0.025 0.12
1.5 0.1 4 7200 570 0.01 0.2
1.5 0.1 6 5700 460 0.01 0.16
1.5 0.1 10 5700 460 0.01 0.16
1.5 0.2 4 7200 570 0.025 0.2
1.5 0.2 6 5700 460 0.025 0.16
1.5 0.2 10 5700 460 0.025 0.16
1.5 0.3 4 8000 640 0.035 0.2
1.5 0.3 6 6400 510 0.035 0.16

Hardned steel (65-70HRC) 1.5 0.3 10 6400 510 0.035 0.16
1.5 0.5 4 8000 640 0.04 0.2
1.5 0.5 6 6400 510 0.04 0.16
1.5 0.5 10 6400 510 0.04 0.16
2 0.1 6 5400 640 0.015 0.28
2 0.1 10 4300 520 0.015 0.22
2 0.1 15 3200 390 0.01 0.17
2 0.2 6 5400 640 0.025 0.28
2 0.2 10 4300 520 0.025 0.22
2 0.2 15 3200 390 0.02 0.16
2 0.3 6 6000 420 0.04 0.27
2 0.3 10 4800 570 0.04 0.22
2 0.3 15 3600 430 0.03 0.16
2 0.3 20 3600 430 0.03 0.16
2 0.5 6 6000 720 0.04 0.27
2 0.5 10 4800 570 0.04 0.22
2 0.5 15 3600 430 0.035 0.16
2 0.5 20 3600 430 0.035 0.16
2.5 0.3 8 4800 860 0.04 0.34
2.5 0.3 15 3800 690 0.04 0.27
2.5 0.5 8 4800 860 0.04 0.34
2.5 0.5 15 3800 690 0.04 0.27
2.5 1 8 4800 860 0.065 0.31
3 0.1 10 4100 730 0.015 0.55
3 0.1 15 3200 580 0.015 0.44
3 0.2 10 4100 730 0.025 0.55
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VFRPSRB
Material DC RE LU n f ap ae
3 0.2 15 3200 580 0.025 0.44
3 0.2 20 3200 580 0.025 0.44
3 0.3 10 4500 810 0.04 0.55
3 0.3 15 3600 650 0.04 0.44
3 0.3 20 3600 650 4 0.44
3 0.5 10 4500 810 0.045 0.55
3 0.5 15 3600 650 0.045 0.44
3 0.5 20 3600 650 0.045 0.44
3 1 10 4500 810 0.07 0.5
3 1 15 3600 650 0.07 0.4
3 1 20 3600 650 0.07 0.4
4 0.1 12 3000 610 0.015 0.73
4 0.1 20 2400 490 0.015 0.58
4 0.2 12 3000 610 0.025 0.73
4 0.2 20 2400 490 0.025 0.58
4 0.3 12 3400 680 0.04 0.73
4 0.3 20 2700 540 0.04 0.58
4 0.3 30 2000 410 0.035 0.44
4 0.5 12 3400 680 0.045 0.74
4 0.5 20 2700 540 0.045 0.58
4 0.5 30 2000 410 0.035 0.44
4 1 12 3400 680 0.07 0.66
Hardned steel (65-70HRC) u L 20 2700 240 0.07 0.53
4 1 30 2000 410 0.055 0.4
5 0.5 15 3200 640 0.045 1.1
5 1 15 3200 640 0.075 1
6 0.1 18 2400 570 0.015 13
6 0.2 18 2400 570 0.03 1.3
6 0.3 18 2700 640 0.045 1.3
6 0.5 18 2700 640 0.045 1.3
6 1 18 2700 640 0.075 1.2
6 2 18 2700 640 0.15 1.1
8 0.2 24 1800 430 0.03 18
8 0.3 24 2000 480 0.045 1.8
8 0.5 24 2000 480 0.045 1.8
8 1 24 2000 480 0.075 1.6
8 2 24 2000 480 0.15 15
10 0.3 30 1600 380 0.045 2.3
10 0.5 30 1600 380 0.045 2.3
10 1 30 1600 380 0.075 2
10 2 30 1600 380 0.15 1.9
10 3 30 1600 380 0.2 1.7
12 0.5 36 1300 320 0.05 2.7
12 1 36 1300 320 0.075 2.4
12 2 36 1300 320 0.15 2.3
12 3 36 1300 320 0.2 2
ae

ap

1. When the inclination angle of machined surface is large, or machining with large cutting load such as corner area,

reduce the revolution and feed rate.

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

3. Cutting conditions may differ consider ably due to the tool overhang, depth of cut and machine tool condition.

Please use the table above as a reference starting point.
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APPLICATION EXAMPLES

VFR

Material 1.2344 (52 HRC)
Tool VFR2SBFR0300
n (min™) 32.000

Ve (m/min) 603

Vf (mm/min) 1.280

fz (mm/t.) 0.02

ap (mm) 0.02

ae (mm) 0.02

Overhang (mm) 15

Cutting mode Air blow

Machine

Vertical MC (HSK-E25)

COMPARSION OF FINISHED SURFACES

VFR2SBF

Good surface

Conventional end mills

Poor surface



APPLICATION EXAMPLES

VFR

Material 1.3343 (64 HRC)
Tool VFR2SBR0300
n (min-1) 5.400

Vf (mm/min) 540

fz (mm/t.) 0.05

ap (mm) 2.0

ae (mm) 2.0

Overhang (mm) 22

Cutting mode Air blow

Machine Vertical MC (HSK-A43)
0.2 -
- VFR
=®= Conventional
0.15
e
£
§ 0.1
2
X
C
] 0.05 1
L
0 1 1 1 1
0 5 10 15 20
Cutting length (m)
Material 1.2344 (52 HRC)
Tool VFR2SBR0300
n (min-1) 17.000
Vf (mm/min) 1.700
fz (mm/t.) 0.05
ap (mm) 2.0
ae (mm) 0.3
Overhang (mm) 22
Cutting mode Air blow

Machine

Vertical MC (HSK-A63)

0.2{ —e=VFR

= Conventional

/

o
N
(&)

Flank wear (mm)
o

o
o
(&)

/
o

0 50 100

150 200 250 300 350 400

Cutting length (m)

0.2 mm

22 mm

2.0 mm

T ERAL N ‘1\“.{"-'_' &

VFR

Conventional

0.3 mm

22 mm

2.0 mm

VFR

Conventional
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s~ MITSUBISHI MATERIALS CORPORATION

GERMANY

MMC HARTMETALL GMBH

Comeniusstr. 2 . 40670 Meerbusch

Phone +49 2159 91890 . Fax +49 2159 918966
Email admin@mmchg.de

U.K.

MMC HARDMETAL U.K. LTD.

Mitsubishi House . Galena Close . Tamworth . Staffs. B77 4AS
Phone +44 1827 312312

Email sales@mitsubishicarbide.co.uk

SPAIN

MITSUBISHI MATERIALS ESPANA, S.A.

Calle Emperador 2 . 46136 Museros/Valencia
Phone +34 96 1441711 . Fax +34 96 1443786
Email comercial@mmevalencia.es

FRANCE

MMC METAL FRANCE S.A.R.L.

6, Rue Jacques Monod . 91400 Orsay

Phone +33169355353 . Fax+33 169355350
Email mmfsales@mmc-metal-france.fr

POLAND

MMC HARDMETAL POLAND SP. Z 0.0

Al. Armii Krajowej 61 . 50-541 Wroclaw

Phone  +48 713351620 . Fax +48 71335 1621
Email sales@mitsubishicarbide.com.pl

ITALY

MMC ITALIA S.R.L.

Viale Certosa 144 . 20156 Milano

Phone +39 0293 77031 . Fax +39 0293 589093
Email info@mmc-italia.it

TURKEY

MMC HARTMETALL GMBH ALMANYA - iZMIR MERKEZ SUBESI

Adalet Mahallesi Anadolu Caddesi No: 41-1 . 15001 35530 Bayrakli/izmir
Phone  +90 2325015000 . Fax +90 232 5015007

Email info@mmchg.com.tr

www.mmc-carbide.com
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