
VF2MV VF4MV

VC2MS
VC4MC

VF2MV
VF4MV

VFMHV

B172E
IMPACT MIRACLE Vibration Control End Mill

Prevention of vibration with irregular helix flutes.
yHigh rigidity cross-section flute and 

anti-vibration features offers superior 
chipping resistance.

yUse of Impact Miracle coating with superior 
heat resistance allows excellent 
performance when machining hardened 
materials.
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Sharp cutting edge

Application Range

Chipping resistance

Vibration
control type 

Vibration
control type 



1

VF2MV

a

0.5
1
1.5
2
2.5
3
4
5
6

40000
40000
40000
30000
24000
20000
15000
12000
10000

1000
2000
3000
3000
2600
2300
2000
1600
1400

0.015 
0.06 
0.12 
0.18 
0.25 
0.30 
0.40 
0.50 
0.60 

40000
32000
32000
24000
19000
16000
12000

9000
7000

960
1600
1900
1900
1600
1400
1200

900
700

0.015 
0.06 
0.08 
0.10 
0.13 
0.15 
0.20 
0.25 
0.30 

30000
16000
10600

8100
6400
5400
4000
3200
2700

600
550
500
400
350
300
240
190
160

0.01
0.05
0.08
0.1
0.13
0.15
0.2
0.2
0.2

0 ─ -0.020 0 ─ -0.0084 <D4 <6

VF2MVD0050
 D0100
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 D0200
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 D0600
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4
4
4
4
6
6
6
6

2
2
2
2
2
2
2
2
2
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a
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1
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1
1
1
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(<30HRC) (<45HRC) (<55HRC) (>55HRC)

Recommended Cutting Conditions

IMPACT MIRACLE END MILL

2 flute, Medium cut length, Irregular helix flutes

An irregular helix 2 flute square end mill suitable 
for high-speed machining of hardened steel.

Gash landHelix angle

Dia.
(mm)

Revolution
(min-1)

Feed rate
(mm/min)

Depth of cut
(mm)

Work
material

Depth of
cut

Carbon Steel, Alloy Steel, Tool Steel
Pre-hardened Steel

(─45HRC)
W.Nr. 1.2344(H13)

Revolution
(min-1)

Feed rate
(mm/min)

Depth of cut
(mm)

Hardened Steel
(45─55HRC)

W.Nr. 1.2344(H13)

Revolution
(min-1)

Feed rate
(mm/min)

Depth of cut
(mm)

Hardened Steel
(55HRC─)

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

2) When slotting, reduce the revolutions by 20 - 50% and the feed rate by 40 - 60%.
3) For austenitic stainless steels, titanium and heat-resistant alloys, VFMHV is recommended.

D:Dia.

<Please refer to the list above for depth of cut.

<Please refer to the list above for depth of cut.

Unit : mm

Type 2

Type 1

TypeOrder Number
No. of
Flute

Dia. Length
of Cut

Overall
Length

Shank
Dia.

Carbon Steel, Alloy Steel, Cast Iron Tool Steel, Pre-Hardened Steel Hardened Steel Hardened Steel Austenitic
Stainless Steel

Titanium Alloy
Heat Resistant Alloy Copper Alloy Aluminium Alloy
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VF4MV

a

  6
  8
10
12
16
20

10000
8000
6400
5400
2400
1900

2100
1500
1400
1200

550
480

0.60 
0.80 
1.00 
1.00 
3.00 
4.00

7000
5600
4500
3800
1200
1000

1400
1100

950
860
280
240

0.30 
0.40 
0.50 
0.50 
0.80 
1.00 

2700
2000
1600
1300
1000

800

320
240
210
160
130
100

0.20 
0.20 
0.30 
0.30 
0.30 
0.30

0 ─ -0.020
0 ─ -0.030

0 ─ -0.008
0 ─ -0.009
0 ─ -0.011
0 ─ -0.013

D1 <12
D1 >12

       D4 = 6
 8 <D4 <10
12 <D4 <16
 D4 = 20

VF4MVD0600
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 D1000
 D1200
 D1600
 D2000
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4 flute, Medium cut length, Irregular helix flutes

An irregular helix 4 flute square end mill suitable 
for high-speed machining of hardened steel.

Recommended Cutting Conditions

Dia.
(mm)

Revolution
(min-1)

Feed rate
(mm/min)

Depth of cut
(mm)

Work
material

Depth of
cut

Carbon Steel, Alloy Steel, Tool Steel
Pre-hardened Steel

(─45HRC)
W.Nr. 1.2344(H13)

Revolution
(min-1)

Feed rate
(mm/min)

Depth of cut
(mm)

Hardened Steel
(45─55HRC)

W.Nr. 1.2344(H13)

Revolution
(min-1)

Feed rate
(mm/min)

Depth of cut
(mm)

Hardened Steel
(55HRC─)

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

2) When slotting, reduce the revolutions by 20 - 50% and the feed rate by 40 - 60%.
3) For austenitic stainless steels, titanium and heat-resistant alloys, VFMHV is recommended.

D:Dia.

<Please refer to the list above for depth of cut.

<Please refer to the list above for depth of cut.

Unit : mm

Gash landHelix angle

Type 1

TypeOrder Number
No. of
Flute

Dia. Length
of Cut

Overall
Length

Shank
Dia.

Carbon Steel, Alloy Steel, Cast Iron Tool Steel, Pre-Hardened Steel Hardened Steel Hardened Steel Austenitic
Stainless Steel

Titanium Alloy
Heat Resistant Alloy Copper Alloy Aluminium Alloy

* For austenitic stainless steels, titanium and heat-resistant alloys, the VFMHV is recommended.

St
oc

k

: Inventory maintained.a



2009.2.E( - )

2m
m

0.03─0.3mm (ae)

y

W.Nr. 1.2344 (52HRC)

VF2MVD0200 (ø2)

VF2MV

2500min-1  (188m/min)

W.Nr. 1.2344 (52HRC)

VF4MVD1000 (&10)

15
m

m

0.5mm

50 100 150 200

0.3

0.2

0.1

0

50 100 150 200

0.3

0.2

0.1

0

0.34mm

0.34mm

5.0!m

5.0!m

a

a

VF4MV

0.5mm

0.5mm

IMPACT MIRACLE END MILL

Cutting Performance
Excellent anti-vibration features allows stable machining over a wider application 
area compared to conventional 2 flute end mill.

The VF4MV delivers excellent vibration resistance 
when machining hardened steel.

Workpiece

Feed rate

End mill

Surface finish

Surface finish

Conventional

Down cut , Air blow

Down cut , Air blow

Revolution

End mill

Workpiece

Feed rate

No vibration

Vibration
occurred.

Larger cutting
noise

Conventional 4 flute end mill

Area of photograph

Machining of pocket shaped corners 
with right angle tool paths

Vibration occurred

Cutting speed (m/min)

R
ad

ia
l d

ep
th

 o
f c

ut
  a

e 
(m

m
)

Stable machining

Vibration occurred

Cutting speed (m/min)
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Stable machining

Overhang
45mm

Point of measurement

50─200m/min (0.02mm/tooth)

600mm/min (0.06mm/tooth)

MMC HARDMETAL POLAND SP. z o.o.
Al..Armii Krajowej 61, 50-541 Wroclaw, Poland
Tel. +48-71335-16-20   Fax +48-71335-16-21
e-mail sales@mitsubishicarbide.com.pl

MMC HARTMETALL GmbH
Comeniusstr. 2, 40670 Meerbusch, Germany
Tel. +49-2159-9189-0   Fax +49-2159-918966
e-mail admin@mmchg.de

MITSUBISHI MATERIALS ESPAÑA, S.A.
Calle Emperador 2, 46136 Museros/Valencia, Spain
Tel. +34-96-144-1711   Fax +34-96-144-3786
e-mail mme@mmevalencia.com

MMC HARDMETAL U.K. LTD.
Mitsubishi House, Galena Close, Tamworth, Staffs. B77 4AS, U.K. 
Tel. +44-1827-312312    Fax +44-1827-312314
e-mail sales@mitsubishicarbide.co.uk

MMC METAL FRANCE s.a.r.l.
6, Rue Jacques Monod, 91400 Orsay, France
Tel. +33-1-69 35 53 53   Fax +33-1-69 35 53 50
e-mail mmfsales@mmc-metal-france.fr

MMC ITALIA S.r.l.
V.le Delle Industrie 20/5,  20020 Milano, Italy
Tel. +39-02 93 77 03 1   Fax +39-02 93 58 90 93
e-mail info@mmc-italia.it

MMC HARDMETAL RUSSIA OOO LTD.
UL. Bolschaja Pochtovaja, 36 Bldg.1, 105082 Moscow, Russia 
Tel. +7-495-72558-85   Fax +7-495-98139-73
e-mail mmc@carbide.ru

www.mitsubishicarbide.com
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