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IDEAL FOR MACHINING HARDENED STEELS – 
REVOLUTIONARY COATING TECHNOLOGY PROVIDES 
OUTSTANDING TOOL LIFE
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VFR

VFR

(Al,Cr,Si)N

(Al,Ti,Si)N

MS plus

50 HRC 55 HRC 60 HRC 65 HRC 70 HRC

END MILL SERIES  
FOR MILLING HIGH HARDNESS STEELS

NEW COATING TECHNOLOGY

Newly developed (AlCrSi)N 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.

Ultra micro-grain 
carbide substrate

•	 Improved oxidation resistance
•	 Higher lubricity

•	 Increased wear resistance
•	 Improved adhesion strength

VFR Series

TOOL SELECTION ACCORDING TO THE HARDNESS OF THE WORKPIECE MATERIAL

Workpiece material hardness
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VFR

VFRSD / MD / LD 
VFRSDRB / MDRB
IDEAL CHOICE FOR EFFICIENT MACHINING OF 
HIGH-HARDNESS MATERIALS

To successfully acheive high-speed machining with multi-flute end mills, a high helix angle flute geometry is 
required to provide the necessary sharpness and negative rake end cutting edges enables the strength needed  
for reliability.

HIGH HELIX ANGLE 45°

NEGATIVE RAKE ANGLE CUTTING EDGES

Improved geometry for high-hardness
steel machining.

Provides excellent chipping resistance.
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VFR

VFRMD

VFRMDRB

VFRSD / MD / LD

VFRSDRB / MDRB

VFRMDD0600 / DC = 6 mm
5300
100
1800
6
0.1
22

VFRMDRBD0600R050 / DC = 6 mm
8000
150
2400
5
0.1
22

VFRMD A B:
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Material HAP72 (67.0 HRC)
Tool
n (min-1)
Vc (m / min)
Vf (mm / min)
ap (mm)
ae (mm)
Overhang length (mm)

Cutting mode
Air blow
Down(climb) cut

Machine Vertical MC (BT30)

Material X153CrMo12 / 1.2379
Tool
n (min-1)
Vc (m / min)
Vf (mm / min)
ap (mm)
ae (mm)
Overhang length (mm)

Cutting mode
Air blow
Down(climb) cut

Machine Vertical MC (BT40)

Cutting length (m)

Cutting length (m)
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w
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m
m

)
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m

m
)

Conventional tool

Conventional A

Conventional A

Conventional B

Conventional B

TOOL LIFE COMPARISON MACHINING HAP72 (67.0 HRC)

TOOL LIFE COMPARISON MACHINING X153CRMO12 / 1.2379

Compared to conventional products, more than 1.5 times longer tool life and stable machining was achieved.

Compared to conventional products, double tool life and stability during machining was achieved.

CUTTING PERFORMANCE

Photo taken after this length of cutting.

Photo taken at this length of cutting.
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VFR2MV / 4MV
SUPPRESSES CHATTER AND VIBRATION AND PROVIDES CONSISTENT SURFACE FINISHES

Chatter and vibrations are suppressed through the use of irregular helix and flute pitch geometry, combined with  
a highly rigid centre cross section.

CUTTING PERFORMANCE

High-rigidity  
Cross-section

POSITIVE RAKE ANGLE CUTTING EDGES
Low cutting resistance contributes to stable worpiece 
surface finishes.

Irregular pitch flutes and helical angle.
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VFRMDRB

VFR2MV / 4MV

VFR4MVD0600 / DC = 6 mm
5300
100
1060
12
0.3

Material X40CrMoV5-1 / 1.2344
Tool
n (min-1)
Vc (m / min)
Vf (mm / min)
ap (mm)
ae (mm)

Cutting mode
Air blow
Down(climb) cut
Corner radius machining

Machine Vertical MC (BT30)

Conventional

Demonstrates excellent resistance to chatter when machining hardened steels.

CHATTER AND VIBRATION 
OCCURRED

Workpiece geometry with R18

CUTTING PERFORMANCE
COMPARISON OF SURFACE FINISHES WHEN MACHINING X40CRMOV5-1 / 1.2344
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VFR

DC P H M S N

VFRPSRB 0.5 – 12 9

VFRSDRB 3.0 – 12 18

VFRMDRB 3.0 – 20 20

VFR2MV 0.5 – 6.0 22

VFR4MV 24

VFRSD 26

VFRMD 29

VFRLD 32

1/2

Product 
code Shape

RADIUS END MILLS

Corner radius, short cut length, 
long neck

Short cut length, 6 flute

Medium cut length, 6 flute

SQUARE END MILLS

Medium cut length, 2 flute,  
irregular helix flutes

Medium cut length, 4 flute, 
irregular helix flutes

Short cut length, 4 / 6 flute

Medium cut length, 4 / 6 flute

Long cut length, 6 flute

CLASSIFICATION
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VFR

DC P H M S N

VFR4MB 1 – 12 34

VFR2XLB 0.2 – 6 36

VFR2SSB 1 – 12 42

VFR2SB 0.2 – 20 44

VFR2SBF 1 – 6 48

2/2

Product 
code Shape

BALL NOSE END MILLS

Ball nose, medium cut length, 4 flute

Ball nose, 2 Flute, long neck

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

Ball nose, 2 flute, short cut length

Ball nose, 2 flute, short cut length,  
for mirror finishing

VFR – CLASSIFICATION
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VFR

VFRPSRB

0.5≤RE ≤6 8≤RE

±0.005 ±0.007

0.5≤DC ≤6 8≤RE
0

- 0.01
0

- 0.015
DCONMS = 6 8 ≤ DCONMS ≤ 10 12 ≤ DCONMS

0
- 0.005

0
- 0.006

0
- 0.008

RE DC APMX LU DN LF

DC
ON

M
S

B2 ZEFP

30` 1° 2° 3°

VFRPSRBD0050R005N020 a 0.05 0.5 0.5 2 0.47 50 6 12.6 4 1 2.1 2.2 2.3 2.5
VFRPSRBD0050R010N020 a 0.1 0.5 0.5 2 0.47 50 6 12.7 4 1 2.1 2.2 2.3 2.5
VFRPSRBD0060R005N020 a 0.05 0.6 0.6 2 0.57 50 6 12.5 4 1 2.1 2.2 2.4 2.6
VFRPSRBD0060R010N020 a 0.1 0.6 0.6 2 0.57 50 6 12.5 4 1 2.1 2.2 2.3 2.6
VFRPSRBD0060R010N040 a 0.1 0.6 0.6 4 0.57 50 6 10.8 4 1 4.2 4.4 4.7 5.1
VFRPSRBD0060R020N020 a 0.2 0.6 0.6 2 0.57 50 6 12.6 4 1 2.1 2.2 2.2 2.6
VFRPSRBD0080R005N040 a 0.05 0.8 0.8 4 0.77 50 6 10.7 4 1 4.2 4.4 4.7 5.1
VFRPSRBD0080R010N040 a 0.1 0.8 0.8 4 0.77 50 6 10.7 4 1 4.2 4.4 4.7 5.1
VFRPSRBD0080R020N040 a 0.2 0.8 0.8 4 0.77 50 6 10.8 4 1 4.2 4.4 4.7 5.1
VFRPSRBD0080R030N040 a 0.3 0.8 0.8 4 0.77 50 6 10.8 4 1 4.2 4.4 4.7 5
VFRPSRBD0100R005N040 a 0.05 1 1 4 0.96 50 6 10.4 4 1 4.3 4.5 4.9 5.4
VFRPSRBD0100R010N040 a 0.1 1 1 4 0.96 50 6 10.4 4 1 4.3 4.5 4.9 5.4
VFRPSRBD0100R010N060 a 0.1 1 1 6 0.96 50 6 9.1 4 1 6.4 6.7 7.3 7.9
VFRPSRBD0100R020N040 a 0.2 1 1 4 0.96 50 6 10.5 4 1 4.3 4.5 4.7 5.3
VFRPSRBD0100R020N060 a 0.2 1 1 6 0.96 50 6 9.2 4 1 6.4 6.7 7.3 7.8
VFRPSRBD0100R030N040 a 0.3 1 1 4 0.96 50 6 10.5 4 1 4.3 4.5 4.6 5.3
VFRPSRBD0100R040N040 a 0.4 1 1 4 0.96 50 6 10.6 4 1 4.3 4.5 4.5 5.3
VFRPSRBD0150R010N040 a 0.1 1.5 1.5 4 1.42 50 6 10.2 4 1 4.2 4.4 4.8 5.2

1/3

2

1

30°

DC≤1 DC≥1.5

APMX

LF
DC

RE
LU

DN

DC
ON

M
S

APMX

LF

DC

RE

LU

DN B2

BHTA2 15°

DC
ON

M
S

 : Inventory maintained.  : Inventory maintained in Japan.

Effective length  
for inclined angle

Inclined angle

Ef
fe

ct
iv

e
le

ng
th

Order number

St
oc

k

Ty
pe

Effective length  
for inclined angle

CORNER RADIUS, SHORT CUT LENGTH, LONG NECK

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

 

12
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RE DC APMX LU DN LF

DC
ON

M
S

B2 ZEFP

30` 1° 2° 3°

VFRPSRBD0150R010N060 a 0.1 1.5 1.5 6 1.42 50 6 8.8 4 1 6.3 6.6 7.1 7.7
VFRPSRBD0150R010N100 a 0.1 1.5 1.5 10 1.42 50 6 6.9 4 1 10.5 10.9 11.7 12.7
VFRPSRBD0150R020N040 a 0.2 1.5 1.5 4 1.42 50 6 10.2 4 1 4.2 4.4 4.6 5.2
VFRPSRBD0150R020N060 a 0.2 1.5 1.5 6 1.42 50 6 8.8 4 1 6.3 6.6 7.1 7.7
VFRPSRBD0150R020N100 a 0.2 1.5 1.5 10 1.42 50 6 7 4 1 10.5 10.9 11.7 12.6
VFRPSRBD0150R030N040 a 0.3 1.5 1.5 4 1.42 50 6 10.3 4 1 4.2 4.4 4.5 5.2
VFRPSRBD0150R030N060 a 0.3 1.5 1.5 6 1.42 50 6 8.9 4 1 6.3 6.6 7.1 7.6
VFRPSRBD0150R030N100 a 0.3 1.5 1.5 10 1.42 50 6 7 4 1 10.5 10.9 11.7 12.6
VFRPSRBD0150R050N040 a 0.5 1.5 1.5 4 1.42 50 6 10.5 4 1 4.2 4.4 4.3 5.1
VFRPSRBD0150R050N060 a 0.5 1.5 1.5 6 1.42 50 6 9 4 1 6.3 6.6 7.1 7.6
VFRPSRBD0150R050N100 a 0.5 1.5 1.5 10 1.42 50 6 7.1 4 1 10.5 10.9 11.7 12.6
VFRPSRBD0200R010N060 a 0.1 2 2 6 1.9 50 6 8.4 4 1 6.3 6.6 7.1 7.6
VFRPSRBD0200R010N100 a 0.1 2 2 10 1.9 50 6 6.5 4 1 10.5 10.9 11.7 12.6
VFRPSRBD0200R010N150 a 0.1 2 2 15 1.9 50 6 5.1 4 1 15.7 16.2 17.4 18.8
VFRPSRBD0200R020N060 a 0.2 2 2 6 1.9 50 6 8.4 4 1 6.3 6.6 7.1 7.6
VFRPSRBD0200R020N100 a 0.2 2 2 10 1.9 50 6 6.5 4 1 10.5 10.9 11.7 12.6
VFRPSRBD0200R020N150 a 0.2 2 2 15 1.9 50 6 5.1 4 1 15.7 16.2 17.4 18.8
VFRPSRBD0200R030N060 a 0.3 2 2 6 1.9 50 6 8.5 4 1 6.3 6.6 7 7.6
VFRPSRBD0200R030N100 a 0.3 2 2 10 1.9 50 6 6.6 4 1 10.5 10.8 11.6 12.6
VFRPSRBD0200R030N150 a 0.3 2 2 15 1.9 50 6 5.1 4 1 15.7 16.2 17.4 18.8
VFRPSRBD0200R030N200 a 0.3 2 2 20 1.9 60 6 4.2 4 1 20.8 21.5 23.1 25
VFRPSRBD0200R050N060 a 0.5 2 2 6 1.9 50 6 8.6 4 1 6.3 6.5 7 7.5
VFRPSRBD0200R050N100 a 0.5 2 2 10 1.9 50 6 6.6 4 1 10.5 10.8 11.6 12.5
VFRPSRBD0200R050N150 a 0.5 2 2 15 1.9 50 6 5.2 4 1 15.6 16.2 17.4 18.7
VFRPSRBD0200R050N200 a 0.5 2 2 20 1.9 60 6 4.2 4 1 20.8 21.5 23.1 24.9
VFRPSRBD0250R030N080 a 0.3 2.5 2.5 8 2.35 50 6 6.9 4 1 8.3 8.6 9.2 10
VFRPSRBD0250R030N150 a 0.3 2.5 2.5 15 2.35 50 6 4.7 4 1 15.6 16.1 17.3 18.7
VFRPSRBD0250R050N080 a 0.5 2.5 2.5 8 2.35 50 6 7 4 1 8.3 8.6 9.2 9.9
VFRPSRBD0250R050N150 a 0.5 2.5 2.5 15 2.35 50 6 4.7 4 1 15.6 16.1 17.3 18.6
VFRPSRBD0250R100N080 a 1 2.5 2.5 8 2.35 50 6 7.3 4 1 8.3 8.6 9.1 9.8
VFRPSRBD0300R010N100 a 0.1 3 3 10 2.85 60 6 5.5 4 1 10.4 10.8 11.6 12.5
VFRPSRBD0300R010N150 a 0.1 3 3 15 2.85 60 6 4.2 4 1 15.6 16.1 17.3 18.7
VFRPSRBD0300R020N100 a 0.2 3 3 10 2.85 60 6 5.5 4 1 10.4 10.8 11.6 12.5
VFRPSRBD0300R020N150 a 0.2 3 3 15 2.85 60 6 4.2 4 1 15.6 16.1 17.3 18.7
VFRPSRBD0300R020N200 a 0.2 3 3 20 2.85 60 6 3.4 4 1 20.7 21.5 23.1 24.9
VFRPSRBD0300R030N100 a 0.3 3 3 10 2.85 60 6 5.6 4 1 10.4 10.8 11.5 12.5
VFRPSRBD0300R030N150 a 0.3 3 3 15 2.85 60 6 4.2 4 1 15.6 16.1 17.3 18.7
VFRPSRBD0300R030N200 a 0.3 3 3 20 2.85 60 6 3.4 4 1 20.7 21.5 23 24.9
VFRPSRBD0300R050N100 a 0.5 3 3 10 2.85 60 6 5.6 4 1 10.4 10.7 11.5 12.4
VFRPSRBD0300R050N150 a 0.5 3 3 15 2.85 60 6 4.2 4 1 15.6 16.1 17.3 18.6
VFRPSRBD0300R050N200 a 0.5 3 3 20 2.85 60 6 3.4 4 1 20.7 21.4 23 24.8
VFRPSRBD0300R100N100 a 1 3 3 10 2.85 60 6 5.8 4 1 10.4 10.7 11.4 12.3
VFRPSRBD0300R100N150 a 1 3 3 15 2.85 60 6 4.3 4 1 15.5 16.1 17.2 18.5
VFRPSRBD0300R100N200 a 1 3 3 20 2.85 60 6 3.5 4 1 20.7 21.4 22.9 24.7
VFRPSRBD0400R010N120 a 0.1 4 4 12 3.85 60 6 3.6 4 1 12.5 12.9 13.9 15
VFRPSRBD0400R010N200 a 0.1 4 4 20 3.85 60 6 2.4 4 1 20.7 21.5 23.1 *
VFRPSRBD0400R020N120 a 0.2 4 4 12 3.85 60 6 3.7 4 1 12.5 12.9 13.9 15
VFRPSRBD0400R020N200 a 0.2 4 4 20 3.85 60 6 2.4 4 1 20.7 21.5 23.1 *
VFRPSRBD0400R030N120 a 0.3 4 4 12 3.85 60 6 3.7 4 1 12.5 12.9 13.8 15
VFRPSRBD0400R030N200 a 0.3 4 4 20 3.85 60 6 2.4 4 1 20.7 21.5 23 *

2/3

 : Inventory maintained.  : Inventory maintained in Japan.

Order number
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pe

Effective length  
for inclined angle

VFRPSRB – CORNER RADIUS, SHORT CUT LENGTH, LONG NECK

*	 No interference
12
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RE DC APMX LU DN LF

DC
ON

M
S

B2 ZEFP

30` 1° 2° 3°

VFRPSRBD0400R030N300 a 0.3 4 4 30 3.85 70 6 1.7 4 1 31.1 32.2 * *
VFRPSRBD0400R050N120 a 0.5 4 4 12 3.85 60 6 3.7 4 1 12.5 12.9 13.8 14.9
VFRPSRBD0400R050N200 a 0.5 4 4 20 3.85 60 6 2.5 4 1 20.7 21.4 23 *
VFRPSRBD0400R050N300 a 0.5 4 4 30 3.85 70 6 1.7 4 1 31.1 32.1 * *
VFRPSRBD0400R100N120 a 1 4 4 12 3.85 60 6 3.8 4 1 12.4 12.8 13.7 14.8
VFRPSRBD0400R100N200 a 1 4 4 20 3.85 60 6 2.5 4 1 20.7 21.4 22.9 *
VFRPSRBD0400R100N300 a 1 4 4 30 3.85 70 6 1.7 4 1 31.1 32.1 * *
VFRPSRBD0500R050N150 a 0.5 5 5 15 4.85 60 6 1.7 4 1 15.6 16.1 * *
VFRPSRBD0500R100N150 a 1 5 5 15 4.85 60 6 1.8 4 1 15.5 16.1 * *
VFRPSRBD0600R010N180 a 0.1 6 9 18 5.85 70 6 — 4 2 * * * *
VFRPSRBD0600R020N180 a 0.2 6 9 18 5.85 70 6 — 4 2 * * * *
VFRPSRBD0600R030N180 a 0.3 6 9 18 5.85 70 6 — 4 2 * * * *
VFRPSRBD0600R050N180 a 0.5 6 9 18 5.85 70 6 — 4 2 * * * *
VFRPSRBD0600R100N180 a 1 6 9 18 5.85 70 6 — 4 2 * * * *
VFRPSRBD0600R200N180 a 2 6 9 18 5.85 70 6 — 4 2 * * * *
VFRPSRBD0800R020N240 a 0.2 8 12 24 7.85 90 8 — 4 2 * * * *
VFRPSRBD0800R030N240 a 0.3 8 12 24 7.85 90 8 — 4 2 * * * *
VFRPSRBD0800R050N240 a 0.5 8 12 24 7.85 90 8 — 4 2 * * * *
VFRPSRBD0800R100N240 a 1 8 12 24 7.85 90 8 — 4 2 * * * *
VFRPSRBD0800R200N240 a 2 8 12 24 7.85 90 8 — 4 2 * * * *
VFRPSRBD1000R030N300 a 0.3 10 15 30 9.7 100 10 — 4 2 * * * *
VFRPSRBD1000R050N300 a 0.5 10 15 30 9.7 100 10 — 4 2 * * * *
VFRPSRBD1000R100N300 a 1 10 15 30 9.7 100 10 — 4 2 * * * *
VFRPSRBD1000R200N300 a 2 10 15 30 9.7 100 10 — 4 2 * * * *
VFRPSRBD1000R300N300 a 3 10 15 30 9.7 100 10 — 4 2 * * * *
VFRPSRBD1200R050N360 a 0.5 12 18 36 11.7 110 12 — 4 2 * * * *
VFRPSRBD1200R100N360 a 1 12 18 36 11.7 110 12 — 4 2 * * * *
VFRPSRBD1200R200N360 a 2 12 18 36 11.7 110 12 — 4 2 * * * *
VFRPSRBD1200R300N360 a 3 12 18 36 11.7 110 12 — 4 2 * * * *

3/3

 : Inventory maintained.  : Inventory maintained in Japan.

Order number

St
oc

k

Ty
pe

Effective length  
for inclined angle

*	 No interference

VFRPSRB – CORNER RADIUS, SHORT CUT LENGTH, LONG NECK

12
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VFR

VFRPSRB

DC RE LU n f ap ae

H

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
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

1/6

RECOMMENDED CUTTING CONDITIONS

Material

Hardned steel (45 – 55HRC)
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VFR

VFRPSRB

DC RE LU n f ap ae

H

2.5 0.5 15 7600 1500 0.09 0.3
2.5 1 8 9500 1900 0.15 0.33
3 0.1 10 8100 1900 0.025 0.6
3 0.1 15 6500 1600 0.025 0.48
3 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
3 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
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 3 36 2700 950 0.45 2.3

2/6

Material

Hardned steel (45 – 55HRC)
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VFR

VFRPSRB

DC RE LU n f ap ae

H

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
1.5 0.2 10 9200 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

3/6

Material

Hardned steel (55 – 65HRC)



15

VFR

VFRPSRB

DC RE LU n f ap ae

H

2.5 0.5 15 6100 1100 0.06 0.28
2.5 1 8 7600 1400 0.09 0.31
3 0.1 10 6500 1200 0.02 0.55
3 0.1 15 5200 940 0.02 0.44
3 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
3 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
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 3 36 2100 510 0.3 2.1

4/6

Material

Hardned steel (55 – 65HRC)
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VFR

VFRPSRB

DC RE LU n f ap ae

H

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
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

5/6

Material

Hardned steel (65 – 70HRC)
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VFR

VFRPSRB

DC RE LU n f ap ae

H

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
4 1 20 2700 540 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 1.3
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 1.8
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 1.5

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

6/6
ae

ap

Material

Hardned steel (65 – 70HRC)

1.	 �When the inclination angle of machined surface is large, or machining with large cutting load such as in corners,  
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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VFR

VFRSDRB

DC
0

- 0.020
DCONMS = 6 DCONMS = 8, 10 DCONMS = 12

0
- 0.005

0
- 0.006

0
- 0.008

RE DC APMX LU DN LF DCONMS ZEFP

VFRSDRBD0300R030 a 0.3 3 3 9 2.9 45 6 6 1
VFRSDRBD0400R030 a 0.3 4 4 12 3.9 45 6 6 1
VFRSDRBD0500R030 a 0.3 5 5 15 4.9 50 6 6 1
VFRSDRBD0600R030 a 0.3 6 6 18 5.85 50 6 6 2
VFRSDRBD0600R050 a 0.5 6 6 18 5.85 50 6 6 2
VFRSDRBD0600R100 a 1 6 6 18 5.85 50 6 6 2
VFRSDRBD0800R030 a 0.3 8 8 24 7.85 60 8 6 2
VFRSDRBD0800R050 a 0.5 8 8 24 7.85 60 8 6 2
VFRSDRBD0800R100 a 1 8 8 24 7.85 60 8 6 2
VFRSDRBD1000R050 a 0.5 10 10 30 9.7 70 10 6 2
VFRSDRBD1000R100 a 1 10 10 30 9.7 70 10 6 2
VFRSDRBD1200R050 a 0.5 12 12 36 11.7 75 12 6 2
VFRSDRBD1200R100 a 1 12 12 36 11.7 75 12 6 2

1/1

2

1

APMX

DC

DC
ON

M
SBHTA2 15°

LF

RE

DN

LU

APMX
DC

DC
ON

M
S

LF

RE

DN

LU

45°

 : Inventory maintained.  : Inventory maintained in Japan.

Order number

St
oc

k Type

CONNER RADIUS, SHORT CUT LENGTH, 6 FLUTE

•	 A sharp cutting edge and improved chipping resistance enables highly efficient machining.
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VFR

VFRSDRB

DC n f ae

H

3 32000 3800 0.2
4 24000 4400 0.2
6 16000 5800 0.3
8 12000 5800 0.4

10 9600 5800 0.5
12 8000 4800 0.6

1/1

≤1.5 DC

DC n f ae

H

3 16000 1900 0.1
4 12000 2200 0.1
6 8000 2900 0.2
8 6000 2900 0.2

10 4800 2900 0.3
12 4000 2400 0.3

3 11000 1200 0.05
4 8000 1300 0.05
6 5300 1800 0.10
8 4000 1800 0.10

10 3200 1800 0.20
12 2700 1500 0.20

1/1

≤1.0 DC

RECOMMENDED CUTTING CONDITIONS

Material

Hardened steel (45 – 55 HRC)

Material

Hardened steel (55 – 62 HRC)

Hardened steel (62 – 70 HRC)

1.	 If the depth of cut is shallow, the revolution and feed rate can be increased.
2.	 �If the machine or workpiece material is not rigid, vibration or abnormal noises may occur.  

In this case, please adjust the spindle speed, feed rate and depth of cut according to the table above.
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VFR

VFRMDRB

DC≤12 DC≥12
0

- 0.020
0

- 0.030
DCONMS = 6 DCONMS = 8, 10 DCONMS = 12, 16 DCONMS = 20

0
- 0.005

0
- 0.006

0
- 0.008

0
- 0.009

RE DC APMX LF DCONMS ZEFP

VFRMDRBD0300R030 a 0.3 3 10 60 6 6 1
VFRMDRBD0400R030 a 0.3 4 12 60 6 6 1
VFRMDRBD0500R030 a 0.3 5 15 60 6 6 1
VFRMDRBD0600R030 a 0.3 6 15 60 6 6 2
VFRMDRBD0600R050 a 0.5 6 15 60 6 6 2
VFRMDRBD0600R100 a 1 6 15 60 6 6 2
VFRMDRBD0800R030 a 0.3 8 20 75 8 6 2
VFRMDRBD0800R050 a 0.5 8 20 75 8 6 2
VFRMDRBD0800R100 a 1 8 20 75 8 6 2
VFRMDRBD1000R030 a 0.3 10 25 80 10 6 2
VFRMDRBD1000R050 a 0.5 10 25 80 10 6 2
VFRMDRBD1000R100 a 1 10 25 80 10 6 2
VFRMDRBD1200R050 a 0.5 12 30 100 12 6 2
VFRMDRBD1200R100 a 1 12 30 100 12 6 2
VFRMDRBD1600R100 a 1 16 40 110 16 6 2
VFRMDRBD1600R150 s 1.5 16 40 110 16 6 2
VFRMDRBD1800R100 s 1 18 40 120 16 6 3
VFRMDRBD1800R150 s 1.5 18 40 120 16 6 3
VFRMDRBD2000R100 s 1 20 45 125 20 6 2
VFRMDRBD2000R150 s 1.5 20 45 125 20 6 2
VFRMDRBD2000R200 s 2 20 45 125 20 6 2

1/1

APMX

DC

DC
ON

M
S

LF
RE

APMX

DC

DC
ON

M
S

LF
RE

1

2

3

APMX

DC

DC
ON

M
SBHTA2 15°

LF
RE

45°

 : Inventory maintained.  : Inventory maintained in Japan.

Order number

St
oc

k Type

CONNER RADIUS, MEDIUM CUT LENGTH, 6 FLUTE

 

•	 A sharp cutting edge and improved chipping resistance enables highly efficient machining.

21
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VFR

VFRMDRB

DC n f ae

H

3 32000 3800 0.2
4 24000 4400 0.2
6 16000 5800 0.3
8 12000 5800 0.4

10 9600 5800 0.5
12 8000 4800 0.6
16 6000 3600 0.8
20 4800 2900 1.0

1/1

≤1.5 DC

DC n f ae

H

3 16000 1900 0.1
4 12000 2200 0.1
6 8000 2900 0.2
8 6000 2900 0.2

10 4800 2900 0.3
12 4000 2400 0.3
16 3000 1800 0.5
20 2400 1400 0.5

3 11000 1200 0.05
4 8000 1300 0.05
6 5300 1800 0.10
8 4000 1800 0.10

10 3200 1800 0.20
12 2700 1500 0.20
16 2000 1100 0.30
20 1600 880 0.30

1/1

≤1.0 DC

RECOMMENDED CUTTING CONDITIONS

Material

Hardened steel (45 – 55 HRC)

Material

Hardened steel (55 – 62 HRC)

Hardened steel (62 – 70 HRC)

1.	 If the depth of cut is shallow, the revolution and feed rate can be increased.
2.	 �If the machine or workpiece material is not rigid, vibration or abnormal noises may occur.  

In this case, please adjust the spindle speed, feed rate and depth of cut according to the table above.
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VFR

VFR2MV

DC
0

- 0.020
DCONMS = 6

0
- 0.005

DC APMX LF DCONMS ZEFP

VFR2MVD0050 a 0.5 1.3 40 4 2 1
VFR2MVD0100 a 1 2.5 40 4 2 1
VFR2MVD0150 a 1.5 3.8 40 4 2 1
VFR2MVD0200 a 2 5 40 4 2 1
VFR2MVD0250 a 2.5 6.3 40 4 2 1
VFR2MVD0300 a 3 7.5 50 6 2 1
VFR2MVD0400 a 4 10 50 6 2 1
VFR2MVD0500 a 5 12.5 50 6 2 1
VFR2MVD0600 a 6 15 50 6 2 2

1/1

APMX

LF
DC

DC
ON

M
S

2

APMX

LF

DC

DC
ON

M
S

BHTA2 15°
1

32.5° 
– 

37.5°

 : Inventory maintained.  : Inventory maintained in Japan.

Order number

St
oc

k Type

END MILL, MEDIUM CUT LENGTH, 2 FLUTE, IRREGULAR 
HELIX FLUTES

•	 Irregular helix angle and flute pitch, combined with a highly rigid centre suppresses chatter and vibration.
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VFR

VFR2MV

DC n f ae / ap

P

0.5 40000 1000 0.015
1.0 40000 2000 0.06
1.5 40000 3000 0.12
2.0 30000 3000 0.18
2.5 24000 2600 0.25
3.0 20000 2300 0.30
4.0 15000 2000 0.40
5.0 12000 1600 0.50
6.0 10000 1400 0.60

H

0.5 40000 960 0.015
1.0 32000 1600 0.06
1.5 32000 1900 0.08
2.0 24000 1900 0.10
2.5 19000 1600 0.13
3.0 16000 1400 0.15
4.0 12000 1200 0.20
5.0 9000 900 0.25
6.0 7000 700 0.30
0.5 30000 600 0.01
1.0 16000 550 0.05
1.5 10600 500 0.08
2.0 8100 400 0.10
2.5 6400 350 0.13
3.0 5400 300 0.15
4.0 4000 240 0.20
5.0 3200 190 0.20
6.0 2700 160 0.20
0.5 19100 260 0.01
1.0 9600 180 0.01
1.5 6400 160 0.05
2.0 4800 120 0.08
2.5 3800 100 0.08
3.0 3200 90 0.08
4.0 2400 80 0.10
5.0 1900 70 0.10
6.0 1600 60 0.10

1/1
DC

≤1 DC

RECOMMENDED CUTTING CONDITIONS

Material

Pre–hardened steel (35 – 45 HRC)
Carbon steel

Hardened steel (45 – 55 HRC)

Hardened steel (55 – 62 HRC)

Hardened steel (62 – 70 HRC)

1.	 When slotting, reduce the revolutions by 50 – 70 % and the feed rate by 40 – 60 %.
2.	 If the depth of cut is shallow, the revolution and feed rate can be increased.
3.	 �Vibration damping end mills are more effective in suppressing chatter and vibration compared to general end mills, but may 

still occur if the rigidity of the machine or the workpiece material is low. In this case, please adjust the spindle speed, feed 
rate and depth of cut according to the table above.
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VFR

VFR4MV

DC≤12 DC>12
0

- 0.020
0

- 0.030
DCONMS = 6 DCONMS = 8, 10 DCONMS = 12, 16 DCONMS = 20

0
- 0.005

0
- 0.006

0
- 0.008

0
- 0.009

DC APMX LF DCONMS ZEFP

VFR4MVD0600 a 6 15 50 6 4 1
VFR4MVD0800 a 8 20 60 8 4 1
VFR4MVD1000 a 10 25 70 10 4 1
VFR4MVD1200 a 12 30 90 12 4 1
VFR4MVD1600 s 16 40 100 16 4 1
VFR4MVD2000 a 20 50 110 20 4 1

1/1

APMX

LF

DC

DC
ON

M
S

1

38°35°

 : Inventory maintained.  : Inventory maintained in Japan.

Order number

St
oc

k Type

END MILL, MEDIUM CUT LENGTH, 4 FLUTE, IRREGULAR 
HELIX FLUTES

•	 Irregular helix angle and flute pitch, combined with a highly rigid centre suppresses chatter and vibration.
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VFR

VFR4MV

DC n f ae / ap

P

6 10000 2100 0.6
8 8000 1500 0.8

10 6400 1400 1.0
12 5400 1200 1.0
16 2400 550 3.0
20 1900 480 4.0

H

6 7000 1400 0.3
8 5600 1100 0.4

10 4500 950 0.5
12 3800 860 0.5
16 1200 280 0.8
20 1000 240 1.0

6 2700 320 0.2
8 2000 240 0.2

10 1600 210 0.3
12 1300 160 0.3
16 1000 130 0.3
20 800 100 0.3

6 1600 130 0.1
8 1200 100 0.1

10 960 80 0.2
12 800 60 0.2
16 600 50 0.2
20 480 40 0.2

1/1
DC

≤1 DC

RECOMMENDED CUTTING CONDITIONS

Material

Pre–hardened steel (35 – 45 HRC)
Carbon steel

Hardened steel (45 – 55 HRC)

Hardened steel (55 – 62 HRC)

Hardened steel (62 – 70 HRC)

1.	 When slotting, reduce the revolutions by 50 – 70 % and the feed rate by 40 – 60 %.
2.	 If the depth of cut is shallow, the revolution and feed rate can be increased.
3.	 �Vibration damping end mills are more effective in suppressing chatter and vibration compared to general end mills, but may 

still occur if the rigidity of the machine or the workpiece material is low. In this case, please adjust the spindle speed, feed 
rate and depth of cut according to the table above.
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VFR

VFRSD

DC
0

- 0.020
DCONMS = 6 DCONMS = 8, 10 DCONMS = 12

0
- 0.005

0
- 0.006

0
- 0.008

DC APMX LF DCONMS ZEFP

VFRSDD0100 a 1 2 45 6 4 1
VFRSDD0150 a 1.5 3 45 6 4 1
VFRSDD0200 a 2 4 45 6 4 1
VFRSDD0250 a 2.5 5 45 6 4 1
VFRSDD0300 a 3 6 45 6 6 1
VFRSDD0350 a 3.5 7 45 6 6 1
VFRSDD0400 a 4 8 45 6 6 1
VFRSDD0500 a 5 10 50 6 6 1
VFRSDD0600 a 6 12 50 6 6 2
VFRSDD0800 a 8 16 60 8 6 2
VFRSDD1000 a 10 20 70 10 6 2
VFRSDD1200 a 12 24 75 12 6 2

1/1

DC<3 DC>3

APMX

DC

DC
ON

M
S

LF

1

2

APMX

DC

DC
ON

M
SBHTA2 15°

LF

45°30°

 : Inventory maintained.  : Inventory maintained in Japan.

Order number

St
oc

k Type

END MILL, SHORT CUT LENGTH, 4 / 6 FLUTE

•	 A sharp cutting edge and improved chipping resistance enables highly efficient machining.

1.	 FHA: DC < 3 mm = 30°, DC ≥ 3 mm = 45°
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VFR

VFRSD

DC n f ae

H

1 40000 1200 0.05
2 40000 2000 0.10
3 32000 3800 0.20
4 24000 4400 0.20
6 16000 5800 0.30
8 12000 5800 0.40

10 9600 5800 0.50
12 8000 4800 0.60

1/1

≤1.5 DC

DC n f ae

H

1 40000 800 0.03
2 24000 1000 0.05
3 16000 1900 0.10
4 12000 2200 0.10
6 8000 2900 0.20
8 6000 2900 0.20

10 4800 2900 0.30
12 4000 2400 0.30

1 32000 500 0.02
2 16000 600 0.05
3 11000 1200 0.05
4 8000 1300 0.05
6 5300 1800 0.10
8 4000 1800 0.10

10 3200 1800 0.20
12 2700 1500 0.20

1/1

≤1.0 DC

RECOMMENDED CUTTING CONDITIONS

Material

Hardened steel (45 – 55 HRC)

Material

Hardened steel (55 – 62 HRC)

Hardened steel (62 – 70 HRC)

1.	 If the depth of cut is shallow, the revolution and feed rate can be increased.
2.	 �If the machine or workpiece material is not rigid, vibration or abnormal noises may occur. In this case, please adjust the 

spindle speed, feed rate and depth of cut according to the table above.
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VFR

VFRSD

DC n f ap

H

1 15000 300 0.1 
2 8000 320 0.2 
1 9500 110 0.05 
2 4800 190 0.10

1/1
DC

Material

Hardened steel (45 – 55 HRC)

Hardened steel (55 – 62 HRC)

SLOT MILLING WITH SMALL DIAMETER TOOLS

1.	 If the depth of cut is shallow, the revolution and feed rate can be increased.
2.	 �If the machine or workpiece material is not rigid, vibration or abnormal noises may occur. In this case, please adjust the 

spindle speed, feed rate and depth of cut according to the table above.
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VFR

VFRMD

DC≤12 DC>12
0

- 0.020
0

- 0.030
DCONMS = 6 DCONMS = 8, 10 DCONMS = 12, 16 DCONMS = 20, 25

0
- 0.005

0
- 0.006

0
- 0.008

0
- 0.009

DC APMX LF DCONMS ZEFP

VFRMDD0100 a 1 3.5 60 6 4 1
VFRMDD0150 a 1.5 5 60 6 4 1
VFRMDD0200 a 2 7 60 6 4 1
VFRMDD0250 a 2.5 8 60 6 4 1
VFRMDD0300 a 3 10 60 6 6 1
VFRMDD0400 a 4 12 60 6 6 1
VFRMDD0500 a 5 15 60 6 6 1
VFRMDD0600 a 6 15 60 6 6 2
VFRMDD0800 a 8 20 75 8 6 2
VFRMDD1000 a 10 25 80 10 6 2
VFRMDD1200 a 12 30 100 12 6 2
VFRMDD1400 s 14 35 105 12 6 3
VFRMDD1500 s 15 40 110 16 6 1
VFRMDD1600 s 16 40 110 16 6 2
VFRMDD1800 s 18 40 120 16 6 3
VFRMDD2000 s 20 45 125 20 6 2
VFRMDD2200 s 22 45 135 20 6 3
VFRMDD2500 s 25 60 160 25 6 2

1/1

DC<3 DC≥3

APMX

DC

DC
ON

M
S

LF

APMX

DC

DC
ON

M
S

LF

1

2

3

APMX

DC

DC
ON

M
SBHTA2 15°

LF

45°30°

 : Inventory maintained.  : Inventory maintained in Japan.

Order number

St
oc

k Type

END MILL, MEDIUM CUT LENGTH, 4 / 6 FLUTE

•	 A sharp cutting edge and improved chipping resistance enables highly efficient machining.

1.	 FHA: DC < 3 mm = 30°, DC ≥ 3 mm = 45°
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VFR

VFRMD

DC n f ae

H

1 40000 1200 0.05
2 40000 2000 0.10
3 32000 3800 0.20
4 24000 4400 0.20
6 16000 5800 0.30
8 12000 5800 0.40

10 9600 5800 0.50
12 8000 4800 0.60
16 6000 3600 0.80
20 4800 2900 1.00
25 3800 2300 1.00

1/1

≤1.5 DC

DC n f ae

H

1 40000 800 0.03
2 24000 1000 0.05
3 16000 1900 0.10
4 12000 2200 0.10
6 8000 2900 0.20
8 6000 2900 0.20

10 4800 2900 0.30
12 4000 2400 0.30
16 3000 1800 0.50
20 2400 1400 0.50
25 1900 1100 0.50

1 32000 500 0.02
2 16000 600 0.05
3 11000 1200 0.05
4 8000 1300 0.05
6 5300 1800 0.10
8 4000 1800 0.10

10 3200 1800 0.20
12 2700 1500 0.20
16 2000 1100 0.30
20 1600 880 0.30
25 1300 720 0.30

1/1

≤1.0 DC

RECOMMENDED CUTTING CONDITIONS

Material

Hardened steel (45 – 55 HRC)

Material

Hardened steel (55 – 62 HRC)

Hardened steel (62 – 70 HRC)

1.	 If the depth of cut is shallow, the revolution and feed rate can be increased.
2.	 �If the machine or workpiece material is not rigid, vibration or abnormal noises may occur. In this case, please adjust the 

spindle speed, feed rate and depth of cut according to the table above.
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VFR

VFRMD

DC n f ap

H

1 15000 300 0.1 
2 8000 320 0.2 
1 9500 110 0.05 
2 4800 190 0.10

1/1
DC

Material

Hardened steel (45 – 55 HRC)

Hardened steel (55 – 62 HRC)

SLOT MILLING WITH SMALL DIAMETER TOOLS

1.	 If the depth of cut is shallow, the revolution and feed rate can be increased.
2.	 �If the machine or workpiece material is not rigid, vibration or abnormal noises may occur. In this case, please adjust the 

spindle speed, feed rate and depth of cut according to the table above.
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VFR

VFRLD

DC≤12 DC>12
0

- 0.020
0

- 0.030
DCONMS = 6 DCONMS = 8, 10 DCONMS = 12, 16 DCONMS = 20, 25

0
- 0.005

0
- 0.006

0
- 0.008

0
- 0.009

DC APMX LF DCONMS ZEFP

VFRLDD0600 a 6 26 70 6 6 1
VFRLDD0800 a 8 36 90 8 6 1
VFRLDD1000 a 10 46 100 10 6 1
VFRLDD1200 a 12 56 110 12 6 1
VFRLDD1600 a 16 66 130 16 6 1
VFRLDD2000 s 20 76 140 20 6 1
VFRLDD2500 s 25 92 180 25 6 1

1/1

1

APMX

DC

DC
ON

M
S

LF
RE

45°

 : Inventory maintained.  : Inventory maintained in Japan.

Order number

St
oc

k Type

END MILL, LONG CUT LENGTH, 6 FLUTE

•	 A sharp cutting edge and improved chipping resistance enables highly efficient machining.
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VFR

VFRLD

DC n f ae

H

6 2200 460 0.06
8 1700 430 0.08

10 1300 400 0.10
12 1100 360 0.12
16 840 310 0.16
20 670 260 0.20
25 530 230 0.25

1/1

3 DC – 4 DC

DC n f ae

H

6 1900 340 0.03
8 1400 320 0.04

10 1100 310 0.05
12 930 280 0.06
16 700 220 0.08
20 560 190 0.10
25 450 170 0.13

6 1500 260 0.03
8 1100 240 0.04

10 890 210 0.05
12 740 200 0.06
16 560 170 0.08
20 450 150 0.10
25 360 120 0.13

1/1

3 DC – 4 DC

 : Inventory maintained.  : Inventory maintained in Japan.

RECOMMENDED CUTTING CONDITIONS

Material

Hardened steel (45 – 55 HRC)

Material

Hardened steel (55 – 62 HRC)

Hardened steel (62 – 70 HRC)

1.	 If the depth of cut is shallow, the revolution and feed rate can be increased.
2.	 �If the machine or workpiece material is not rigid, vibration or abnormal noises may occur. In this case, please adjust the 

spindle speed, feed rate and depth of cut according to the table above.
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VFR

VFR4MB

RE

±0.010

DCONMS = 6 8 ≤ DCONMS ≤ 10 DCONMS = 12
0

- 0.008
0

- 0.009
0

- 0.011

RE DC APMX LF BHTA2 DCONMS ZEFP

VFR4MBR0050 a 0.5 1 2.5 50 15 6 4 1
VFR4MBR0100 a 1 2 6 60 15 6 4 1
VFR4MBR0150 a 1.5 3 8 70 15 6 4 1
VFR4MBR0200 a 2 4 8 70 15 6 4 1
VFR4MBR0250 a 2.5 5 12 80 15 6 4 1
VFR4MBR0300 a 3 6 12 80 — 6 4 2
VFR4MBR0400 a 4 8 14 90 — 8 4 2
VFR4MBR0500 a 5 10 18 100 — 10 4 2
VFR4MBR0600 a 6 12 22 110 — 12 4 2

1/1

1

2

30°

APMX

DC

DC
ON

M
S

LF
RE

BHTA2

APMX

DC

DC
ON

M
S

LF

RE

 : Inventory maintained.  : Inventory maintained in Japan.

Order number Stock Type

BALL NOSE, MEDIUM CUT LENGTH, 4 FLUTE

•	 The 4 flute geometry with a cutting edge extending to the centre achieves a long tool life and enables high 
efficiency machining.
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VFR

VFR4MB

RE
α ≤ 15° α > 15°

ap ae
n f n f

H

(45 – 55 HRC)

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
2.5 25000 9000 19000 3800 0.20 0.50
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

(55 – 65 HRC)

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
2.5 19000 5300 12000 2200 0.15 0.50
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

(65 – 70 HRC)

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
2.5 9600 2700 6000 780 0.08 0.50
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

1/1

<ap

≤ae
ap

RE

ae

α

RECOMMENDED CUTTING CONDITIONS

Material

Hardened steel

Hardened steel

Hardened steel

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.	 α is the inclination angle of the machined surface.

ae:Pick Feed

End mill
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VFR

VFR2XLB

RE DC APMX LU DN LF

DC
ON

M
S

B2 ZEFP

0.5° 1° 2° 3°

VFR2XLBR0010N005 a 0.1 0.2 0.15 0.5 0.18 50 4 11.5° 2 1 0.5 0.5 0.6 0.7
VFR2XLBR0010N010 a 0.1 0.2 0.15 1 0.18 50 4 10.9° 2 1 1 1.1 1.2 1.3
VFR2XLBR0015N010 a 0.15 0.3 0.24 1 0.28 50 4 10.9° 2 1 1 1.1 1.2 1.3
VFR2XLBR0015N015 a 0.15 0.3 0.24 1.5 0.28 50 4 10.4° 2 1 1.6 1.6 1.8 2
VFR2XLBR0015N020 a 0.15 0.3 0.24 2 0.28 50 4 9.9° 2 1 2.1 2.2 2.4 2.6
VFR2XLBR0020N010 a 0.2 0.4 0.3 1 0.37 50 4 11° 2 1 1 1.1 1.2 1.3
VFR2XLBR0020N015 a 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 a 0.2 0.4 0.3 2 0.37 50 4 9.9° 2 1 2.1 2.2 2.3 2.6
VFR2XLBR0020N025 a 0.2 0.4 0.3 2.5 0.37 50 4 9.5° 2 1 2.6 2.7 2.9 3.3
VFR2XLBR0020N030 a 0.2 0.4 0.3 3 0.37 50 4 9.1° 2 1 3.1 3.2 3.5 3.9
VFR2XLBR0020N040 a 0.2 0.4 0.3 4 0.37 50 4 8.4° 2 1 4.2 4.3 4.7 5.2
VFR2XLBR0025N015 a 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 a 0.25 0.5 0.37 2 0.47 50 4 9.9° 2 1 2.1 2.1 2.3 2.6
VFR2XLBR0025N025 a 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 a 0.25 0.5 0.37 3 0.47 50 4 9.1° 2 1 3.1 3.2 3.5 3.9
VFR2XLBR0025N040 a 0.25 0.5 0.37 4 0.47 50 4 8.3° 2 1 4.1 4.3 4.7 5.2
VFR2XLBR0030N020 a 0.3 0.6 0.45 2 0.57 50 4 9.9° 2 1 2.1 2.2 2.4 2.6
VFR2XLBR0030N020S06 a 0.3 0.6 0.45 2 0.57 50 6 10.6° 2 1 2.1 2.2 2.4 2.6
VFR2XLBR0030N030 a 0.3 0.6 0.45 3 0.57 50 4 9° 2 1 3.1 3.3 3.6 4
VFR2XLBR0030N030S06 a 0.3 0.6 0.45 3 0.57 50 6 9.9° 2 1 3.1 3.3 3.6 4

1/3

RE ≤ 3

±0.005

4 ≤ DCOMSN ≤ 6
0

- 0.005

20°

1

2

DC

DN

DC
ON

M
S

LF
LU

APMXRE

B2

BHTA2 12°

DC

DN

DC
ON

M
S

LF
LU

APMXRE

 : Inventory maintained.  : Inventory maintained in Japan.

1.	 The colour of the coating on the VFR2XLB items is different from other end mills in the VFR series.

Effective length  
for inclined angle

Inclined angle

Ef
fe

ct
iv

e
le

ng
th

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

BALL NOSE, 2 FLUTE, LONG NECK

Order number

St
oc

k

Ty
pe

Effective length  
for inclined angle
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VFR

RE DC APMX LU DN LF

DC
ON

M
S

B2 ZEFP

0.5° 1° 2° 3°

VFR2XLBR0030N040 a 0.3 0.6 0.45 4 0.57 50 4 8.2° 2 1 4.2 4.4 4.8 5.3
VFR2XLBR0030N050 a 0.3 0.6 0.45 5 0.57 50 4 7.6° 2 1 5.2 5.5 6 6.6
VFR2XLBR0030N060 a 0.3 0.6 0.45 6 0.57 50 4 7.1° 2 1 6.3 6.6 7.2 7.9
VFR2XLBR0040N030 a 0.4 0.8 0.6 3 0.77 50 4 8.9° 2 1 3.1 3.3 3.6 3.9
VFR2XLBR0040N040 a 0.4 0.8 0.6 4 0.77 50 4 8.2° 2 1 4.2 4.4 4.8 5.2
VFR2XLBR0040N060 a 0.4 0.8 0.6 6 0.77 50 4 6.9° 2 1 6.3 6.5 7.2 7.9
VFR2XLBR0040N080 a 0.4 0.8 0.6 8 0.77 50 4 6° 2 1 8.4 8.7 9.5 10.6
VFR2XLBR0050N030 a 0.5 1 0.75 3 0.96 50 4 8.7° 2 1 3.2 3.4 3.7 4.1
VFR2XLBR0050N030S06 a 0.5 1 0.75 3 0.96 50 6 9.8° 2 1 3.2 3.4 3.7 4.1
VFR2XLBR0050N040 a 0.5 1 0.75 4 0.96 50 4 7.9° 2 1 4.3 4.5 4.9 5.4
VFR2XLBR0050N040S06 a 0.5 1 0.75 4 0.96 50 6 9.2° 2 1 4.3 4.5 4.9 5.4
VFR2XLBR0050N060 a 0.5 1 0.75 6 0.96 50 4 6.7° 2 1 6.3 6.5 7.2 7.9
VFR2XLBR0050N060S06 a 0.5 1 0.75 6 0.96 50 6 8.2° 2 1 6.3 6.5 7.2 7.9
VFR2XLBR0050N080 a 0.5 1 0.75 8 0.96 50 4 5.8° 2 1 8.5 8.9 9.7 10.7
VFR2XLBR0050N100 a 0.5 1 0.75 10 0.96 50 4 5.1° 2 1 10.6 11.1 12.1 13.4
VFR2XLBR0050N120 a 0.5 1 0.75 12 0.96 50 4 4.6° 2 1 12.7 13.2 14.5 16
VFR2XLBR0075N060 a 0.75 1.5 1.1 6 1.44 50 4 6.3° 2 1 6.3 6.6 7.2 7.9
VFR2XLBR0075N060S06 a 0.75 1.5 1.1 6 1.44 50 6 8° 2 1 6.3 6.6 7.2 7.9
VFR2XLBR0075N080 a 0.75 1.5 1.1 8 1.44 50 4 5.4° 2 1 8.4 8.8 9.6 10.6
VFR2XLBR0075N080S06 a 0.75 1.5 1.1 8 1.44 50 6 7.2° 2 1 8.4 8.8 9.6 10.6
VFR2XLBR0075N100 a 0.75 1.5 1.1 10 1.44 50 4 4.7° 2 1 10.5 11 12 13.2
VFR2XLBR0075N120 a 0.75 1.5 1.1 12 1.44 50 4 4.2° 2 1 12.6 13.1 14.4 15.9
VFR2XLBR0075N140 a 0.75 1.5 1.1 14 1.44 50 4 3.8° 2 1 14.7 15.3 16.8 18.5
VFR2XLBR0075N160 a 0.75 1.5 1.1 16 1.44 60 4 3.4° 2 1 16.8 17.5 19.2 21.2
VFR2XLBR0100N060 a 1 2 1.5 6 1.94 50 4 5.8° 2 1 6.3 6.6 7.1 7.8
VFR2XLBR0100N060S06 a 1 2 1.5 6 1.94 50 6 7.8° 2 1 6.3 6.6 7.1 7.8
VFR2XLBR0100N080 a 1 2 1.5 8 1.94 50 4 4.8° 2 1 8.4 8.8 9.5 10.5
VFR2XLBR0100N080S06 a 1 2 1.5 8 1.94 50 6 6.9° 2 1 8.4 8.8 9.5 10.5
VFR2XLBR0100N100 a 1 2 1.5 10 1.94 50 4 4.2° 2 1 10.5 10.9 11.9 13.1
VFR2XLBR0100N100S06 a 1 2 1.5 10 1.94 50 6 6.2° 2 1 10.5 10.9 11.9 13.1
VFR2XLBR0100N120 a 1 2 1.5 12 1.94 50 4 3.6° 2 1 12.6 13.1 14.3 15.8
VFR2XLBR0100N120S06 a 1 2 1.5 12 1.94 50 6 5.6° 2 1 12.6 13.1 14.3 15.8
VFR2XLBR0100N160 a 1 2 1.5 16 1.94 60 4 2.9° 2 1 16.8 17.5 19.1 *
VFR2XLBR0100N160S06 a 1 2 1.5 16 1.94 60 6 4.7° 2 1 16.8 17.5 19.1 21.1
VFR2XLBR0100N200 a 1 2 1.5 20 1.94 60 4 2.4° 2 1 20.9 21.8 23.9 *
VFR2XLBR0100N200S06 a 1 2 1.5 20 1.94 60 6 4° 2 1 20.9 21.8 23.9 26.4
VFR2XLBR0125N100 a 1.25 2.5 1.9 10 2.4 60 4 3.5° 2 1 10.4 10.8 11.8 12.9
VFR2XLBR0125N150 a 1.25 2.5 1.9 15 2.4 60 4 2.5° 2 1 15.6 16.3 17.8 *
VFR2XLBR0150N100 a 1.5 3 2.3 10 2.9 60 6 5.5° 2 1 10.4 10.8 11.7 12.9
VFR2XLBR0150N120 a 1.5 3 2.3 12 2.9 60 6 4.9° 2 1 12.5 13 14.1 15.5
VFR2XLBR0150N160 a 1.5 3 2.3 16 2.9 70 6 4° 2 1 16.7 17.3 18.9 20.8
VFR2XLBR0150N200 a 1.5 3 2.3 20 2.9 70 6 3.4° 2 1 20.8 21.7 23.7 26.1
VFR2XLBR0150N250 a 1.5 3 2.3 25 2.9 70 6 2.8° 2 1 26.1 27.2 29.7 *
VFR2XLBR0150N300 a 1.5 3 2.3 30 2.9 70 6 2.5° 2 1 31.3 32.6 35.7 *

2/3

 : Inventory maintained.  : Inventory maintained in Japan.

Order number

St
oc

k

Ty
pe

Effective length  
for inclined angle

VFR2XLB – BALL NOSE, 2 FLUTE, LONG NECK

*	 No interference

1.	 The colour of the coating on the VFR2XLB items is different from other end mills in the VFR series. 39
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VFR

RE DC APMX LU DN LF

DC
ON

M
S

B2 ZEFP

0.5° 1° 2° 3°

VFR2XLBR0200N100 a 2 4 3 10 3.9 70 6 4.5° 2 1 10.4 10.8 11.6 12.7
VFR2XLBR0200N120 a 2 4 3 12 3.9 70 6 3.9° 2 1 12.5 12.9 14 15.4
VFR2XLBR0200N160 a 2 4 3 16 3.9 70 6 3.1° 2 1 16.6 17.3 18.8 20.7
VFR2XLBR0200N200 a 2 4 3 20 3.9 70 6 2.6° 2 1 20.8 21.7 23.6 *
VFR2XLBR0200N250 a 2 4 3 25 3.9 70 6 2.1° 2 1 26 27.1 29.6 *
VFR2XLBR0200N300 a 2 4 3 30 3.9 70 6 1.8° 2 1 31.2 32.6 * *
VFR2XLBR0250N200 a 2.5 5 3.8 20 4.9 70 6 1.5° 2 1 20.8 21.6 * *
VFR2XLBR0250N250 a 2.5 5 3.8 25 4.9 70 6 1.2° 2 1 26 27.1 * *
VFR2XLBR0300N180 a 3 6 6 18 5.85 80 6 — 2 2 * * * *
VFR2XLBR0300N300 a 3 6 6 30 5.85 80 6 — 2 2 * * * *

3/3

 : Inventory maintained.  : Inventory maintained in Japan.

Order number

St
oc

k

Ty
pe

Effective length  
for inclined angle

*	 No interference

1.	 The colour of the coating on the VFR2XLB items is different from other end mills in the VFR series.

VFR2XLB – BALL NOSE, 2 FLUTE, LONG NECK

39
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VFR

VFR2XLB

RE LU n f ap ae

H

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
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

1/3

RECOMMENDED CUTTING CONDITIONS

Material

Hardened steel (45 – 55 HRC)
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VFR

VFR2XLB

RE LU n f ap ae

H

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
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

H

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
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 3 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 3 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

2/3

Material

Hardened steel (45 – 55 HRC)

Hardened steel (55 – 70 HRC)
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VFR

VFR2XLB

RE LU n f ap ae

H

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 0.11 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
1.5 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

3/3

≤ap

≤ae

Material

Hardened steel (55 – 70 HRC)

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.
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VFR

VFR2SSB

RE DC APMX LU DN LF DCONMS ZEFP

VFR2SSBR0050S04 a 0.5 1 1 2 0.94 40 4 2 1
VFR2SSBR0050 a 0.5 1 1 2 0.94 40 6 2 1
VFR2SSBR0075S04 a 0.75 1.5 1.5 3 1.44 40 4 2 1
VFR2SSBR0075 a 0.75 1.5 1.5 3 1.44 40 6 2 1
VFR2SSBR0100 a 1 2 2 4 1.9 45 6 2 1
VFR2SSBR0150 a 1.5 3 3 6 2.9 45 6 2 1
VFR2SSBR0200 a 2 4 4 8 3.9 45 6 2 1
VFR2SSBR0250 a 2.5 5 5 10 4.9 50 6 2 1
VFR2SSBR0300 a 3 6 6 12 5.85 50 6 2 2
VFR2SSBR0400 a 4 8 8 14 7.85 60 8 2 2
VFR2SSBR0500 a 5 10 10 18 9.7 70 10 2 2
VFR2SSBR0600 a 6 12 12 22 11.7 75 12 2 2

1/1

RE ≤ 6

±0.005

4 ≤ DCONMS ≤ 6 8 ≤ DCONMS ≤ 10 DCONMS = 12
0

- 0.005
0

- 0.006
0

- 0.008

20°

1

2

DN

DC
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M
S
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APMXRE

BHTA2 15°
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M
S

 : Inventory maintained.  : Inventory maintained in Japan.

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

Order number Stock Type
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VFR

VFR2SSB

RE ap ae
n f n f

H

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 0.11 0.20 
R  1.5 40000 12000 27000 4300 0.13 0.30 
R  2 32000 10880 20000 3600 0.15 0.40 
R  2.5 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 

H

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  1.5 32000 7700 16000 2200 0.12 0.30 
R  2 24000 6200 12000 1900 0.13 0.40 
R  2.5 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 
R  2 12000 2400 8000 800 0.1 0.40 
R  2.5 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 

1/1

ap

<0.2RE

ap

RE

ae

α

RECOMMENDED CUTTING CONDITIONS

1.	 α is 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.

Material

Inclination angle
α < 15°

Inclination angle
α > 15°

Hardened steel (45 – 55HRC)

Hardened steel (55 – 62HRC)

Hardened steel (62 – 70HRC)
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VFR

VFR2SB

RE DC APMX LU DN LF DCONMS ZEFP

VFR2SBR0010 a 0.1 0.2 0.2 0.4 0.17 45 4 2 1
VFR2SBR0010S06 a 0.1 0.2 0.2 0.4 0.17 50 6 2 2
VFR2SBR0015 a 0.15 0.3 0.3 0.6 0.27 45 4 2 1
VFR2SBR0015S06 a 0.15 0.3 0.3 0.6 0.27 50 6 2 2
VFR2SBR0020 a 0.2 0.4 0.4 0.8 0.36 45 4 2 1
VFR2SBR0020S06 a 0.2 0.4 0.4 0.8 0.36 50 6 2 2
VFR2SBR0030 a 0.3 0.6 0.6 1.2 0.56 45 4 2 3
VFR2SBR0030S06 a 0.3 0.6 0.6 1.2 0.56 50 6 2 3
VFR2SBR0040 a 0.4 0.8 0.8 1.6 0.76 45 4 2 3
VFR2SBR0040S06 a 0.4 0.8 0.8 1.6 0.76 50 6 2 3
VFR2SBR0050 a 0.5 1 1 2 0.94 45 4 2 3
VFR2SBR0050S06 a 0.5 1 1 2 0.94 50 6 2 3
VFR2SBR0060 a 0.6 1.2 1.2 2.4 1.14 45 4 2 3
VFR2SBR0060S06 a 0.6 1.2 1.2 2.4 1.14 50 6 2 3

1/2

RE ≤6 RE > 6

±0.005 ±0.010

DCONMS = 3 4 ≤ DCONMS ≤ 6 8 ≤ DCONMS ≤ 10 DCONMS = 12,16 DCONMS = 20
0

- 0.004
0
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 : Inventory maintained.  : Inventory maintained in Japan.

BALL NOSE, 2 FLUTE, SHORT CUT LENGTH

Order number Stock Type
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VFR

RE DC APMX LU DN LF DCONMS ZEFP

VFR2SBR0070 a 0.7 1.4 1.4 2.8 1.34 45 4 2 3
VFR2SBR0070S06 a 0.7 1.4 1.4 2.8 1.34 50 6 2 3
VFR2SBR0075 a 0.75 1.5 1.5 3 1.44 45 4 2 3
VFR2SBR0075S06 a 0.75 1.5 1.5 3 1.44 50 6 2 3
VFR2SBR0080 a 0.8 1.6 1.6 3.2 1.54 45 4 2 3
VFR2SBR0080S06 a 0.8 1.6 1.6 3.2 1.54 50 6 2 3
VFR2SBR0090 a 0.9 1.8 1.8 3.6 1.74 45 4 2 3
VFR2SBR0090S06 a 0.9 1.8 1.8 3.6 1.74 50 6 2 3
VFR2SBR0100 a 1 2 2 4 1.9 50 4 2 3
VFR2SBR0100S06 a 1 2 2 4 1.9 60 6 2 3
VFR2SBR0125S06 a 1.25 2.5 2.5 5 2.4 60 6 2 3
VFR2SBR0150S03 a 1.5 3 3 — — 60 3 2 4
VFR2SBR0150 a 1.5 3 3 6 2.9 70 6 2 3
VFR2SBR0200S04 a 2 4 4 — — 60 4 2 4
VFR2SBR0200 a 2 4 4 8 3.9 70 6 2 3
VFR2SBR0250 a 2.5 5 5 10 4.9 80 6 2 3
VFR2SBR0300 a 3 6 12 — — 80 6 2 4
VFR2SBR0400 a 4 8 14 — — 90 8 2 4
VFR2SBR0500 a 5 10 18 — — 100 10 2 4
VFR2SBR0600 a 6 12 22 — — 110 12 2 4
VFR2SBR0800 a 8 16 30 — — 140 16 2 4
VFR2SBR1000 a 10 20 38 — — 160 20 2 4

2/2

 : Inventory maintained.  : Inventory maintained in Japan.

Order number Stock Type

VFR2SB – BALL NOSE, 2 FLUTE, SHORT CUT LENGTH
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VFR

VFR2SB

RE ap ae
n f n f

H

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 0.11 0.20 
R  1.25 40000 10400 32000 4500 0.12 0.25 
R  1.5 40000 12000 27000 4300 0.13 0.30 
R  2 32000 10880 20000 3600 0.15 0.40 
R  2.5 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 

H

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 
R  1.25 37000 8100 19000 2300 0.11 0.25 
R  1.5 32000 7700 16000 2200 0.12 0.30 
R  2 24000 6200 12000 1900 0.13 0.40 
R  2.5 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 

1/2

RECOMMENDED CUTTING CONDITIONS

Material

Inclination angle
α < 15°

Inclination angle
α > 15°

Hardened steel (45 – 55HRC)

Hardened steel (55 – 62HRC)
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VFR

VFR2SB

RE ap ae
n f n f

H

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 
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  2.5 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 

2/2

ap

<0.2RE

ap

RE

ae

α

Material

Inclination angle
α < 15°

Inclination angle
α > 15°

Hardened steel (62 – 70HRC)

1.	 α is 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.
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VFR

VFR2SBF

RE DC APMX LU DN LF DCONMS ZEFP

VFR2SBFR0050 a 0.5 1 1 2 0.94 45 4 2 1
VFR2SBFR0075 a 0.75 1.5 1.5 3 1.44 45 4 2 1
VFR2SBFR0100 a 1 2 2 4 1.9 60 6 2 1
VFR2SBFR0125 a 1.25 2.5 2.5 5 2.4 60 6 2 1
VFR2SBFR0150 a 1.5 3 3 6 2.9 70 6 2 1
VFR2SBFR0200 a 2 4 4 8 3.9 70 6 2 1
VFR2SBFR0250 a 2.5 5 5 10 4.9 80 6 2 1
VFR2SBFR0300 a 3 6 6 — — 80 6 2 2

1/1

RE ≤ 3

±0.010
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 : Inventory maintained.  : Inventory maintained in Japan.

Order number Stock Type

BALL NOSE, 2 FLUTE, SHORT CUT LENGTH,  
FOR MIRROR FINISHING
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VFR

VFR2SBF

RE ap ae
n f n f

P

R  0.5 40000 800 40000 800 0.007 0.007 
R  0.75 40000 800 40000 800 0.009 0.009 
R  1.0 35000 1050 35000 1050 0.011 0.011 
R  1.25 35000 1050 35000 1050 0.013 0.013 
R  1.5 35000 1050 35000 1050 0.015 0.015 
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 

H

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 
R  1.25 35000 700 35000 700 0.011 0.011 
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 

1/1

ae

ap

ap

RE

ae

α

RECOMMENDED CUTTING CONDITIONS

1.	 This tool is recommended for finish machining only.
2.	 Air blow or oil mist is recommended for good chip evacuation.
3.	 α is 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.

Material

Inclination angle
α < 15°

Inclination angle
α > 15°

Pre–hardened steel  
(35 – 45HRC)
Carbon steel,  
Alloy steel (280 – 350HB)
Alloy steel (<350HB) 
Hardened steel  (40 – 62HRC)

High hardened steel (62 – 
70HRC)
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VFR

VFR2SBF

1.2344 (52 HRC)
VFR2SBFR0300
32.000
603 
1.280 
0.02 
0.02 
0.02 
15 

Surface blemishes

Material
Tool
n (min-¹)
Vc (m / min)
Vf (mm / min)
fz (mm / t.)
ap (mm)
ae (mm)
Overhang (mm)
Cutting mode Air blow

Machine Vertical MC (HSK-E25)

COMPARSION OF FINISHED SURFACES

Good surface Poor surface

Conventional end mills

APPLICATION EXAMPLES
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VFR

VFR

VFR

1.3343 (64 HRC)
VFR2SBR0300
5.400
540
0.05
2.0
2.0
22

1.2344 (52 HRC)
VFR2SBR0300
17.000
1.700
0.05
2.0
0.3
22
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Material
Tool
n (min-¹)
Vf (mm / min)
fz (mm / t.)
ap (mm)
ae (mm)
Overhang (mm)
Cutting mode Air blow

Machine Vertical MC (HSK-A63)

Material
Tool
n (min-¹)
Vf (mm / min)
fz (mm / t.)
ap (mm)
ae (mm)
Overhang (mm)
Cutting mode Air blow

Machine Vertical MC (HSK-A63)

Fl
an

k 
w
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r (

m
m

)

Cutting length (m)

Fl
an

k 
w

ea
r (

m
m

)

Cutting length (m)

Conventional

Conventional

Conventional

APPLICATION EXAMPLES

Conventional



RR

RR

M

L

Recommended cutting conditions

Completely new products or expansions released in the 
current Spring or Autumn product launch and are not 
included in the latest version of the General Catalogue.

Products or expansions that have already been 
introduced in one of the previous Spring or Autumn 
product launches but are not included in the latest 
General Catalogue.

APPLICATION

Face milling

Chamfer milling

Shoulder milling with R

Face milling close to a wall

Shoulder milling

Side milling

Slot milling

Ramping

Pocket milling

Slot milling with R

Copy milling

T-Slot milling

SYMBOLS

MACHINING TYPE

Roughing

Medium cutting

Light cutting

Pre-finishing

Finishing

Fine-finishing

TOOL MATERIAL

Ultra micro grain carbide
Ultra micro grain carbide substrate material.

Cubic boron nitride
Mitsubishi Materials’ original CBN material.

Ceramic
For high speed efficient machining of super alloys due to 
the excellent high temperature strength property.

High hardness powder metallurgy HSS
High hardness powder metallurgy HSS substrate material.

High grade high alloy HSS
High grade high alloy HSS substrate material.

Cobalt high speed steel
Cobalt high speed steel substrate material.

High speed steel
High speed steel substrate material.



140°

KAPR
90°

XX

XRXR

COATING

SMART MIRACLE coating
New smooth and dense coating technology for high 
efficiency milling of difficult to cut materials.

CRN coating
Newly developed CrN coating for Copper  
Electrodes machining.

Violet coating
Increased tool life of 2-3 times more than TiN coated 
products.

DP coating
New generation coating suitable for a wide  
range of materials.

MIRACLE coating
The original Miracle (Al,Ti)N coating.
Also suitable for dry cutting.

(Al, Ti)N coating
(Al,Ti)N highly versatile application range.

(Al,Ti,Cr)N multi-layer coating
For carbon, alloy and hardened steels.

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

MIRACLE coating
The original MIRACLE (Al,Ti)N coating.  
Also suitable for dry cutting.

VFR coating 
The (AlCrSi)N / (AlTiSti)N PVD multilayer coating is ideal for 
machining of extremely hard materials up to 70 HRC.

DLC coating
Hardness similar to CVD diamond coating achieved 
with high adhesion strength.

Diamond coating
Suitable for CFRP and CFRP-aluminium materials.

Diamond coating
Suitable for graphite machining.

Diamond coating
The original CVD diamond coating.

CVD Diamond coating
Unique multi-layer micro-grain diamond crystal control 
technology drastically improves wear resistance and 
smoothness.

CUTTING EDGE PROPERTIES

Sharp corner edge
Indicates the end mill has a sharp corner edge.

Gash land
Indicates the end mill cutting edge has a protective 
chamfer.

Rake angle

Helix angle
Indicates the helix angle of the end mill.

Point angle
Indicates the drill point angle.

Roughing flute geometry

Variable helix

Rounded gash

Corner angle

WEB THINNING

X type point geometry
X web thinning used at the drill point.

XR type point geometry
XR web thinning used at the drill point.

S type point geometry
Easy cutting geometry.

N type point geometry
Effective when the point web is thick.

Chipbreaker

SYMBOLS



TOLERANCES

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

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

R tolerance
Indicates the radial tolerance of the corner radius.

R tolerance
Indicates the radial tolerance of a cutter with a  
corner radius.

Outside diameter tolerance
Indicates the diameter tolerance of the end mill.

Peak tolerance
Indicates the tolerance for the end diameter.

Shank diameter tolerance

Shank diameter tolerance

Drill tolerance / diameter

COOLANT HOLES

External coolant

Internal coolant

Internal coolant

Centered, internal coolant hole

Radial, internal coolant holes

Internal coolant holes

Internal coolant holes

SYMBOLS
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