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AMITSUBISHI MATERIALS / IMPACT MIRACLE vibration control end mill series

- VIFHVIRB

VFHURB enables high efficiency machining
because high feed rates or large denths of
cut can he utilized.

l Vibration control geometry for stable machining and a smooth cutting action.




IMPACT MIRACLEEND miLLS

IMPACT MIRACLE vibration control end mill series

VFHVRB

M Features

0 Special gash + high toughness carbide

Improved high resistance to chipping!

Special gash with high rigidity and good chip disposal
enables both high feed rate and large depth of cut machining.

@ High feed rate machining
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End mill | VFHVRBD3/8N3DR0.08
Work material | AISI H13 (52HRC)
Revolution [3000min~' (310SFM)
Feed rate |142-331IPM (.012-.028IPT)

Coolant | Air blow

0 79 157 236 315 394
Feed rate (IPM)

@ Large depth of cut machining
End mill

VFHVRB

End mill | VFHVRBD3/8N3DR0.08
Work material | AISI 1049
Revolution |2880min" (295SFM)
Feed rate |154IPM (.013IPT)
Coolant | Air blow

Conventional

g Variable helix
No vibration!
@ Stable machining
Vibration control geometry for stable machining and smooth cutting.
e ________________________________|
End mill | VFHVRBD3/8N3DR0.08
Work material | AISI 1049
Revolution |4800min™' (490SFM)
Feed rate | 90IPM (.005IPT)
Coolant | Air blow

9 Special curved surface gash corner radius
Low cutting force and heat!
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Work material | AISI 1049
’é Revolution | 2400min™" (245SFM)

-1 — - l( ) — ‘i Feed rate | 1181PM (.012IPT) %

Coolant | Air blow

VFHVRB

Cutting force (N)

End mill - Cutting force profile ;hlp color End mill | VFHVRBD3/8N3DRO0.08 %
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IMPACT MIRACLE vibration control end mills

VFHV RB = Inch sizes

4 flute, Corner radius, Short cut length,

Irregular helix flutes
Carbon Steel, Alloy Steel, Cast Iron Hardened Steel Austenitic

Tool Steel, PreHardened Steel Hordened Siesl|  Hardened Steel

Titanium Alloy

Copper Alloy

0"<D4<.375"

‘ R £.0004" 6 0—.0008" h6[ "25
D4=

.500"

0—-.00035
0—-.00043

Aluminum Alloy

(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy
©) ©) ©) ©) O O
Effective length
for inclined angle
é /BZ;T ls
a — [ R
43° S | ) JS
U@ @ &5" %% RO he °
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. . . ) Inclined angle
@ Impact Miracle corner radius end mill for high feed
and efficient machining.
Unit : inch
Dia. |Corner|Length| Neck | Neck (CiiigEdgeto| Overall| Shank |No. of | « Effective length
Order Number Radius| of Cut |Length| Dia. | ShkAnge |Length| Dia. [Flutes § for inclined angle
Dt | R | ap | L3 | Ds | B2 | L1 | D4 P30 ] 10 [ 20 | 3°
VFHVRBD1/8N3DR0.03 125 | .030 | 125 | .375).1211| 6.1° | 225 | 250 | 4 |®| 9.9|10.3 | 11 11.9
D1/8N5DR0.03 125 | .030 | .125 | 625|.1211| 43° | 225 | 250 | 4 |®|16.5]|17.1|18.3|19.8
D3/16N3DR0.05 .188 | .050 | .188 | .563|.1835| 2.9° | 225 | 250 | 4 |® (149 154|164 | =*
D3/16N5DR0.05 .188 | .050 | .188 | .938|.1835| 1.8° | 225 | 250 | 4 |®| 247|256 | =* *
D1/4N3DR0.06 .250 | .060 | .375 | .750|.2441 | - 225|250 ( 4 |®@| =* * * *
D1/4N5DR0.06 .250 | .060 | .375 |1.250|.2441 | - 300 | 250 ( 4 |®@| =* * * *
D5/16N3DR0.08 .313 | .080 | .469 | .938|.3066 | - 300 | 313 | 4 |@| * * * *
D5/16N5DR0.08 .313 | .080 | .469 |1.563|.3066 | - 400 | 313 | 4 |®| =* * * *
D3/8N3DR0.08 .375 | .080 | .563 |1.125|.3691 | - 300 375 | 4 |@| =* * * *
D3/8N5DR0.08 .375 | .080 | .563 |1.875|.3691 | - 400 | 375 | 4 |®| * * * *
D1/2N3DR0.12 .500 | .120 | .750 |1.500| .4882 | - 400 | 500 | 4 |@| =* * * *
D1/2N5DR0.12 .500 | .120 | .750 |2.500 | .4822 | - 500 | 500 | 4 |@| =* * * *

@ : Inventory maintained.

%* No interference




IMPACT MIRACLE vibration control end mills

VFHV R B = Inch sizes

4 flute, Corner radius, Short cut length, Irregular helix flutes

M High feed conditions

Work material

Carbon Steel, Cast Iron,
Alloy Steel (—30HRC)

AISI 1049, AISI 30, AISI P20

Alloy steel, Tool steel,
Pre-hardened steel

AIAI H13, AISI W1-10, AISI P21

Hardened Steel (45—55HRC)

AISI H13

Hardened Steel (65—62HRC)

AISI D2

Dia.
(inch)

R
(inch)

LNECkh
engt
(inc%w)

Depth of cut
ap
(inch),

Table feed
(IPM)

Revolution
(min™")

(mm/min)

Depth ofcuf

ae
(inch)

Table feed
(IPM)

Denth ofcut| Depth of cuf

Revolution ap | ae
(inch)((inch)

(min")

(mm/min)

Table feed
(IPM)

Depth ofcut|Depth ofcuf

Revolution ap | ae
(inch)|(inch)

(min")

(mm/min)

Table feed
(IPM)

Depth of cut Depthof cut

Revolution ap | ae
(inch)|(inch)

(min™")

(mm/min)

0.125

0.03

0.375

0.125

0.03

0.625

16000
16000

11000
9000

433.1
354.3

.009
.009

.039
.039

13000
13000

7800
6400

3071
252

.007.039
.007.039

11000
11000

6300
5100

248
200.8

.006(.039
.006(.039

8000
8000

2800
2300

110.2
90.6

.003(.039
.003(.039

0.188

0.05

0.563

0.188

0.05

0.938

12000
12000

12000
12000

4724
4724

.012
.011

.059
.059

10000
10000

8500
8500

334.6
334.6

.009/.059
.008.059

8000
8000

6800
6800

267.7
267.7

.007|.059
.006|.059

6000
6000

3000
3000

118.1
118.1

.004 |.059
.003|.059

0.250

0.06

0.750

0.250

0.06

1.250

8000
8000

13000
13000

511.8
511.8

.020
.018

.078
078

6600
6600

9200
9200

362.2
362.2

.016/.078
.014|.078

5400
5400

7400
7400

291.3
291.3

.012(.078
.011.078

4000
4000

3300
3300

129.9
129.9

.006 |.078
.006|.078

0.313

0.08

0.938

0.313

0.08

1.563

6000
6000

13000
13000

511.8
511.8

.024
.021

118
118

5000
5000

9200
9200

362.2
362.2

.018/.
017).

4000
4000

7400
7400

291.3
291.3

.0141.118
.013|.118

3000
3000

3300
3300

129.9
129.9

.007 |.118
.006|.118

0.375

0.08

1.125

0.375

0.08

1.875

4800
4800

13000
13000

511.8
511.8

.024
.021

AT7
AT7

4000
4000

9200
9200

362.2
362.2

.018].
0171.

3200
3200

7400
7400

291.3
291.3

.014|.177
.013|.177

2400
2400

3300
3300

129.9
129.9

.007|.177
.006|.177

0.500

0.12

1.500

0.500

0.12

2500

4000
4000

12000
12000

472.4
472.4

.035
.031

A77

AT7

3300 8500 [334.6/.028 |.

3300| 8500 [334.6|.024 |.

2700 | 6800 |267.7|.018 |.177

2700 | 6800 |267.7|.016 |.177

2000
2000

3000
3000

118.1
118.1

.009 177
.008 |.177

Depth of cut

%@

M High depth of cut conditions

Work material

Carbon Steel, Cast Iron,
Alloy Steel (—30HRC)

AISI 1049, AISI 30, AISI P20

Alloy steel, Tool steel,
Pre-hardened steel

AIAI H13, AISI W1-10, AISI P21

Hardened Steel (45—55HRC)

AISI H13

Hardened Steel (65—62HRC)

AISI D2

Dia.
(inch)

R
(inch)

LNeckh
engt
(incgh)

Depth of cut
ap
(inch),

Table feed
(IPM)

Revolution
(min™")

(mm/min)

Denth of cuf

ae
(inch)

Denth of cut| Depth of cuf

(inch) inch)

Table feed
(IPM)

Revolution
(min")

(mm/min)

Table feed
(1IPM)

Depth ofcut|Depth ofcut
ap | ae
(inch)|(inch)

Revolution
(min"

(mm/min)

Table feed
(IPM)

Depth of cut
ap
(inch),

Depth of cut

ae
(inch)

Revolution
(min™")

(mm/min)

0.125

0.03

0.375

0.125

0.03

0.625

9600
9600

3300
2700

129.9
106.3

.020
.020

.039
.039

8000
8000

2300
1900

90.6
74.8

.016/.039
.014/.039

6400
6400

1800
1500

70.9
59.1

.012(.039
.010/.039

4800
4800

830
680

32.7
26.8

.006
.005

.039
.039

0.188

0.05

0.563

0.188

0.05

0.938

7200
7200

3600
3600

141.7
141.7

.024
.024

.059
.059

6000
6000

2500
2500

98.4
98.4

.020|.059
.016/.059

4800
4800

2000
2000

78.7
78.7

.014(.059
.013.059

3600
3600

900
900

354
354

.005
.004

.059
.059

0.250

0.06

0.750

0.250

0.06

1.250

4000
4800

3300
3900

129.9
153.5

.020|.
.040].

3300
4000

2300
2700

90.6
106.3

.016/.118
.0311.079

2700
3200

1800
2200

70.9
86.6

.012|.118
.024.079

2000
2400

830
980

32.7
38.6

.004
.008

118
079

0.313

0.08

0.938

0.313

0.08

1.563

3600
3600

3900
3900

1563.5
1563.5

.047|.
.043].

3000
3000

2700
2700

106.3
106.3

.040 .
.035/.

2400
2400

2200
2200

86.6
86.6

.028|.118
.028|.118

1800
1800

980
980

38.6
38.6

.009
.009

118
118

0.375

0.08

1.125

0.375

0.08

1.875

2900
2900

3900
3900

1685
153.5

.047|.
.043 .

2400
2400

2700
2700

106.3
106.3

.040 .
.035/.

1900
1900

2200
2200

86.6
86.6

.028 177
.028 |.177

1500
1500

980
980

38.6
38.6

.009
.009

AT7
AT7

0.500

0.12

1.500

0.500

0.12

2.500

2400
2400

3600
3600

141.7
141.7

0711
.063|.

2000
2000

2500
2500

98.4
98.4

.055/.
.051].

1600
1600

2000
2000

78.7
78.7

.043 (177
.040(.177

1200
1200

900
900

35.4
354

.016
.012

AT7
AT7

Depth of cut

%@,p

1) If the depth of cut is smaller than this table, feed rate can be increased.

2) Using air blow or mist is recommended.

3) When contour milling, cutting conditions can vary greatly due to the geometry of the workpiece and depth of cut.

4) 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.



VFHVRB

Cc

D1<10 #0.007

C

D1<12 0—-0.02

)

D4=6 0—-0.008

8<D4<10 0—-0.009

4 flute, Corner radius, Short cut length, SRS G D1>12 0=-003 12<D4<16 0—-0.011
Irregular helix flutes
Carbon Steel, Alloy Steel | Pre-Hardened Steel| Hardened Steel Hardened Steel A_ustenitic Titaniqm Alloy Copper Alloy Aluminum Alloy
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy
©) ©) ©) ©) O O
a ~— | RE
H S | & Typel
. R7lap] —T, s
L1
Effective length éL - § Type2
for inclined angle .qa, £ R ap 8
D@ C P TS|
w z
. . . . ] S Type3
@ Impact Miracle corner radius end mill for high feed Inclined angle Rl @ y s
and efficient machining.
Unit : mm
Dia. |CornerR|Lengthof | Neck | Neck |CiingEdgio| Overall | Shank |No. of | « Effective length
Order Number Cit |Length | Dia. | Swie | Length | Dia. |Flutes| 8 |Type| forinclined angle
D1 | R | ap | L3 | Ds | B2 | L1 | D4 | N |? 30" 1° [ 2° | 3°
VFHVRBD0100R02N004 1 02 | 1 4 1094 |10.6°| 60 6 4 (x| 1 42| 45| 47| 53
D0100R02N006 1 02 | 1 6 | 094 | 9.2°| 60 6 4 (x| 1 64| 67| 72| 7.7
D0100R02N008 1 02 | 1 8 | 094 82° 60 6 4 (%] 1 85| 88| 9.5/10.2
D0100R02N010 1 0.2 | 1 10 | 094 | 74°| 60 6 4 x| 1 |105/11 [11.8|12.7
D0100R02N015 1 02 | 1 15 |1 094 | 59°| 60 6 4 x| 1 |158/16.3|17.5|18.9
D0100R02N020 1 02 | 1 20 | 094 | 49° 80 6 4 |%| 1 [209|21.7|23.3|25.1
D0150R03N004 15 | 0.3 | 1.5 4 |1.44110.3°| 60 6 4 | %] 1 42| 45| 46| 52
D0150R03N006 15 | 0.3 | 1.5 6 | 144 | 89°| 60 6 4 (x| 1 63| 66| 72| 7.7
D0150R03N010 15 | 0.3 | 1.5 10 | 144 | 7° 60 6 4 x| 1 |105/10.9|11.8|12.7
D0150R03N015 1.5 | 0.3 | 1.5 15 | 144 | 55°| 60 6 4 || 1 [15.7/16.3|17.5]18.9
D0150R03N020 15| 03 | 15 | 20 | 144 | 46°| 80 6 4 x| 1 |120.9|21.6|23.3|251
D0150R03N025 15 | 0.3 | 15 | 25 | 144 | 3.9°| 80 6 4 x| 1 |26.1/27 |29 |31.3
D0150R03N030 15 | 0.3 | 1.5 30 | 1.44 | 3.4°| 80 6 4 x| 1 |31.3/323|34.7|375
D0200R0O5N006 2 05 | 2 6 |19 8.7°| 60 6 4 (@] 1 63| 65| 7 7.5
D0200RO5N010 2 05 | 2 10 |19 6.7°| 60 6 4 |@| 1 |105/10.8|11.6|125
D0200R0O5N015 2 05 | 2 15 | 1.9 5.2°| 60 6 4 | x| 1 |156|16.2|17.4|18.7
D0200R05N020 2 05 | 2 20 (1.9 4.3°| 80 6 4 x| 1 120.8/21.5]23.1|24.9
D0200R0O5N025 2 05 | 2 25 | 1.9 3.6°| 80 6 4 |x| 1 |26 |26.9|289)|31.2
D0200R0O5N030 2 05 | 2 30 | 1.9 3.1°| 80 6 4 | x| 1 (312322346374
D0200R05N035 2 05 | 2 35 [ 1.9 2.8°| 90 6 4 | x| 1 |36.3/37.6(404| *
D0200R05N040 2 05 | 2 40 | 1.9 2.5°| 90 6 4 | x| 1 |415/429(46.1| *
D0300RO5N010 8 05 | 3 10 | 29 5.6°| 60 6 4 | x| 1 |10.5/10.8|11.6|125
DO0300R0O5N015 3 05 | 3 15 |29 4.3°| 60 6 4 |x| 1 |156|16.2|17.4|18.7
D0300R05N020 3 05 | 3 20 | 2.9 3.4°| 80 6 4 | x| 1 |20.8/21.5]23.1|24.9
D0300R05N030 3 05 | 3 30 | 2.9 2.5°| 80 6 4 x| 1 |312/322|346| *
D0300R0O8NO010 & 08 | 3 10 | 29 5.7°| 60 6 4 |®@| 1 [(104/10.8|11.6|12.4
D0300R08NO015 3 08 | 3 15 |29 4.3°| 60 6 4 |@| 1 |156/16.2|17.3|18.7
D0300R08N020 3 08 | 3 20 | 2.9 3.5°| 80 6 4 x| 1 |20.8/21.5]23.1|24.9
D0300R08N030 3 08 | 3 30 | 2.9 2.5°| 80 6 4 |@| 1 |31.1/322(346| *
D0300R08N040 & 08 | 3 40 | 29 2° 90 6 4 x| 1 |415/429| * *
D0300R08N050 3 08 | 3 50 |29 1.6°| 90 6 4 |%| 1 [518|536| * *
D0400R05N012 4 05 | 4 12 | 3.9 3.8°| 60 6 4 x| 1 |125/13 [13.9]15
D0400R05N020 4 05 | 4 20 | 3.9 2.5°| 80 6 4 x| 1 120.8/215(23.1| *
D0400R05N030 4 05 | 4 30 | 3.9 1.8°| 80 6 4 || 1 [312/322| * *
D0400R05N048 4 05 | 4 48 | 3.9 1.2°| 90 6 4 | x| 1 [498|515| * *
D0400R10N012 4 1 4 12 | 3.9 3.9°| 60 6 4 |@| 1 |125/129|13.8|14.9
D0400R10N020 4 1 4 20 | 3.9 2.5°| 80 6 4 |®@| 1 [(208|215]|23 *

@ : Inventory maintained.  : Inventory maintained in Japan.

* No interference




IMPACT MIRACLE vibration control end mills

VFHVREB Gz iz ) s Him

4 flute, Corner radius, Short cut length, D1>10 £0.01 D1>12 0—--0.03 12<D4<16 0—-0.011
Irregular helix flutes
Unit : mm
Dia. [ComerR| Lengthof | Neck | Neck |CuingEdgelo| Overall | Shank | No. of [ « Effective length

Order Number Cit |Length | Dia. | Swige | Length | Dia. |Flutes| 8 |Type| forinclined angle
D1 | R | ap | L3 | D5 | B2 | Lt | D4 | N [? 30'| 1° | 2° | 3°
VFHVRBDO0400R10N030 4 1 4 30 | 39 | 1.8° 80 6 4 (x| 1 |31.1/32.2| * *
D0600R0O5N018 6 0.5 9 18 | 5.85| — 60 6 4 | x| 2 * * | * *
D0600R0O5N030 6 0.5 9 30 | 585 — 80 6 4 (x| 2 * * * *
D0600R10N018 6 1 9 18 | 585 — 60 6 4 (x| 2 * * | % *
D0600R10N030 6 1 9 30 | 585 — 80 6 4 (x| 2 * * * *
D0600R10N054 6 1 9 54 | 585 — 90 6 4 (x| 2 * * * *
D0600R15N018 6 1.5 9 18 | 5.85| — 60 6 4 (x| 2 * * * *
D0600R15N030 6 1.5 9 30 | 585 — 80 6 4 (@] 2 * * * *
D0600R15N042 6 1.5 9 42 | 585| — 90 6 4 |@| 2 * * * *
D0600R15N054 6 1.5 9 54 | 5.85| — 90 6 4 (x| 2 * * | % *
D0600R20N018 6 2 9 18 | 585 — 60 6 4 (x| 2 * * * *
D0600R20N030 6 2 9 30 | 585 — 80 6 4 (x| 2 * * * *
D0700R15 7 1.5 | 11 - - - 80 6 4 (x| 3 * * * *
D0800R05N024 8 05 | 12 24 | 7.85| — 60 8 4 (x| 2 * * * *
D0800R05N040 8 05 | 12 40 | 7.85| — | 100 8 4 (x| 2 * * * *
D0800R10N024 8 1 12 24 | 7.85| — 60 8 4 (x| 2 * * | * *
D0800R10N040 8 1 12 40 | 7.85| — | 100 8 4 (x| 2 * * * *
D0800R20N024 8 2 12 24 | 7.85| — 60 8 4 |@| 2 * * | % *
D0800R20N040 8 2 12 40 | 7.85| — | 100 8 4 (@] 2 * * * *
D0800R20N056 8 2 12 56 | 7.85| — | 120 8 4 (@] 2 * * * *
D0800R20N072 8 2 12 72 | 785 — | 120 8 4 |@| 2 * * * *
D0900R20 9 2 135 | — — — | 100 8 4 | x| 3 * * | * *
D1000R05N030 10 | 05 |15 30 | 9.7 — 70 | 10 4 (x| 2 * * * *
D1000R05N050 10 | 0.5 | 15 50 | 9.7 — | 110 | 10 4 (x| 2 * * | * *
D1000R10N030 10 1 15 30 | 9.7 — 70 | 10 4 (x| 2 * * * *
D1000R10N050 10 1 15 50 | 9.7 — | 110 | 10 4 (x| 2 * * * *
D1000R20N030 10 | 2 15 30 | 97 - 70 | 10 4 (x| 2 * * * *
D1000R20N050 10 | 2 15 50 | 9.7 — | 110 | 10 4 (x| 2 * * * *
D1000R20N070 10 | 2 15 70 | 9.7 — | 150 | 10 4 | x| 2 * * * *
D1000R20N090 10 | 2 15 9 | 9.7 — [ 150 | 10 4 (x| 2 * * | * *
D1100R20 11 2 165 | — — — | 110 | 10 4 (x| 3 * * * *
D1200R05N036 12 | 0.5 | 18 36 [11.7 — 80 | 12 4 (x| 2 * * * *
D1200R05N060 12 | 05 | 18 60 |11.7 — | 120 | 12 4 (x| 2 * * * *
D1200R10N036 12 1 18 36 |11.7 — 80 | 12 4 (x| 2 * * * *
D1200R10N060 12 1 18 60 |11.7 — | 120 | 12 4 (x| 2 * * * *
D1200R20N036 12 | 2 18 36 |11.7 — 80 | 12 4 (x| 2 * * | * *
D1200R20N060 12 | 2 18 60 |11.7 — | 120 | 12 4 (x| 2 * * * *
D1200R20N084 12 | 2 18 84 |11.7 — | 160 | 12 4 (x| 2 * * | * *
D1200R20N108 12 | 2 18 108 [11.7 — | 160 | 12 4 (x| 2 * * * *
D1200R30N036 12 | 3 18 36 |11.7 — 80 | 12 4 (x| 2 * * * *
D1200R30N060 12 | 3 18 60 |11.7 — | 120 | 12 4 |@| 2 * * * *
D1300R30 13 | 3 195 | — — — | 120 | 12 4 | x| 3 * * * *
D1600R05N042 16 | 0.5 | 24 42 |15.5 — | 100 | 16 4 (x| 2 * * * *
D1600R20N042 16 | 2 24 42 |15.5 — | 100 | 16 4 (x| 2 * * | * *
D1600R30N042 16 | 3 24 42 |15.5 — | 100 | 16 4 (x| 2 * * * *
D1600R30N080 16 | 3 24 80 |15.5 — | 140 | 16 4 (x| 2 * * * *
D1600R30N120 16 | 3 24 120 [15.5 — | 175 | 16 4 (x| 2 * * * *

* No interference

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




M High feed conditions

Carbon steel, Cast iron, Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC)
Alloy steel (—30HRC) Pre-hardened steel
Work material

AISI 1050, AISI 35, AISI H13, AISI W1—10, AISI H13 etc. AISI D2 etc.

AISI P20 etc. AISI P21 etc.
Dia. | R [Necklength|Revolution| Table feed | pehof cut|Depthof cut|Revolution| Table feed | pepthofout | Depth ofcut|Revolution|  Table feed | pepthofcut| Depth o cut [Revolution|  Table feed | depth ofcut | Depth of cut
(mm) | (mm) | (mm) | (min™)|(mmimin)| (1IPM) | () | 2] f(min)|(mm/min)| (IPM) | @) | a(om) | (min®) | (mm/min)| (1PM) | @(m) | aemm) | (min)| (mmimin)| (IPM) | 3 (mm) | ae(mm)
1 0.2 4 (40000| 7200/283.5/0.04 |[0.45|33000/5100(200.8/0.03 |0.45|27000/4100|161.4/0.025| 0.45 |20000,1800| 70.9/0.013|0.45
1 0.2 6 40000 6500/255.9/0.03 | 0.45(33000(4600|181.1|0.022| 0.45 [27000/3700(145.7/0.018| 0.45 {20000|1600| 63.0/0.01 | 0.45
1 0.2 8 [32000] 4500(177.2|0.022/ 0.45 [27000/3200|126.0/0.018|0.45 [21000{2600|102.4/0.012 0.45 |16000{ 1100| 43.3/0.008| 0.45
1 0.2 | 10 |24000| 2700({106.3|0.015| 0.45 [20000{1900| 74.8|0.01 |0.45(16000/1500| 59.1/0.008|0.45 |12000{ 700 27.6(0.006| 0.45
1 0.2 | 15 |16000] 1200, 47.2/0.008| 0.45 [14000/ 700| 27.6/0.005| 0.45 12000, 500| 19.7/0.003|0.45 (10000, 400| 15.7]|0.003| 0.45
1 0.2 | 20 14000 1000/ 39.4/0.005/ 0.45[12000] 600| 23.6/0.004/0.45 (10000 400| 15.7/0.002/0.45| 9000 300/ 11.8/0.002| 0.45
1.5 | 0.3 4 (32000{10000/1393.7/0.1 |[0.65|27000/7100(279.5/0.08 | 0.65 |21000/5700(224.4/0.06 |0.65 |16000,2500| 98.4/0.03 | 0.65
1.5 0.3 6 |32000] 7800/1307.1/0.08 | 0.65 |27000(5500|216.5|0.06 | 0.65 [21000/4200(165.4/0.05 |0.65 [16000[2000| 78.7|0.025| 0.65
1.5 | 0.3 | 10 (27000] 5700[224.4/0.05 |0.65 [22000{4000|157.5|0.035|0.65 |18000/3000/118.1/0.03 | 0.65 |14000,1400| 55.1/0.014|0.65
1.5 | 0.3 | 15 (22000] 3200|126.0/0.03 |0.65 [18000[2300| 90.6/0.025|0.65 |15000/1700| 66.9/0.018|0.65|11000,1000| 39.4/0.009| 0.65
1.5 | 0.3 | 20 (16000| 1400/ 55.1|0.02 |0.65 [14000[1200| 47.2|0.016|0.65|13000{1000| 39.4|0.012/0.65| 9000/ 700| 27.6/0.007|0.65
1.5 | 0.3 | 25 [13000] 1000| 39.4/0.015/0.65 (11000 800| 31.5/0.012/0.65|10000, 700| 27.6/0.009|0.65| 7500 500| 19.7/0.005| 0.65
1.5 | 0.3 | 30 [13000] 900] 35.4/0.01 |0.65(11000] 700/ 27.6/0.008]0.65 10000, 600/ 23.6/0.006|0.65| 7500, 400/ 15.7]/0.004| 0.65
2 0.5 6 |24000/100001393.7/0.1 | 0.75]20000({7100|279.5|0.08 | 0.75 [16000/5700|224.4/0.06 |0.75 [12000[2500| 98.4/0.03 |0.75
2 0.5 | 10 |24000{10000{393.7|0.08 | 0.75 [20000/7100|279.5|0.06 |0.75 [16000/5700|224.4/0.05 |0.75|12000{2500| 98.4(0.025|0.75
2 0.5 | 15 |20000| 7000|275.6/0.05 | 0.75 [17000[5000|196.9|0.04 |0.75 [13000/3200|126.0/0.03 |0.75|10000{1800| 70.9(0.016|0.75
2 0.5 | 20 |20000| 3600({141.7|0.04 |0.75 [17000[2600|102.4/0.03 |0.75 [13000/1800| 70.9/0.025|0.75 |10000{ 900| 35.4(0.012/0.75
2 0.5 | 25 |16000] 1800 70.9/0.03 |0.75[14000{1400| 55.1|0.025/0.75 (12000|1100| 43.3/0.02 [0.75| 9000| 720| 28.3/0.01 |0.75
2 0.5 | 30 |16000] 1400, 55.1/0.025|0.75 |14000{1200| 47.2/0.02 | 0.75 (12000, 900| 35.4/0.016|0.75 | 9000 650| 25.6/0.008|0.75
2 0.5 | 35 |13000{ 1100| 43.3|0.02 |0.75(11000| 800| 31.5/0.018/0.75 (10000 700| 27.6/0.014/0.75| 7000 500/ 19.7(0.007|0.75
2 0.5 | 40 |13000 1000/ 39.4/0.02 | 0.75(11000/ 700| 27.6/0.015/0.75 [10000] 600| 23.6/0.012/0.75| 7000 400/ 15.7/0.006|0.75
3 0.5 | 10 |16000({11000{433.1|0.12 | 1.5 [13000/7800|307.1/0.09 |1.5 [11000/6300|248.0/0.07 [1.5 | 8000{2800(|110.2(0.04 | 1.5
3 0.5 | 15 |16000] 9000{354.3|0.11 | 1.5 [13000[6400|252.0/0.08 |1.5 [11000/5100|200.8/0.06 [1.5 | 8000{2300| 90.6(0.04 | 1.5
3 0.5 | 20 |13000] 7200(283.5/0.09 | 1.5 [11000/5100|200.8/0.07 |1.5 | 8700/4000|157.5/0.05 [1.5 | 6500{1800| 70.9(0.03 | 1.5
3 0.5 | 30 |13000] 5700224.4/0.06 | 1.5 |11000(4000|157.5/0.05 | 1.5 | 8700/3000(118.1/0.04 |1.5 [ 6500[1400| 55.1/0.02 | 1.5
3 0.8 | 10 |16000{11000{433.1|0.24 |1 13000{7800(307.1/0.19 |1 11000/6300|248.00.14 |1 8000/2800(110.2/0.07 |1
3 0.8 | 15 |16000] 9000(354.3|0.22 |1 13000/6400(252.0/0.17 |1 11000/5100{200.8/0.13 |1 8000/2300| 90.6/0.07 |1
3 0.8 | 20 |13000] 7200/283.5(0.19 |1 11000/5100200.8/0.15 |1 870014000(157.5/0.11 |1 6500[1800| 70.9/0.06 |1
3 0.8 | 30 |13000] 5700|224.4/0.12 |1 11000/4000(157.5/0.09 |1 8700/3000(118.1/0.07 |1 6500[1400| 55.1/0.04 |1
3 0.8 | 40 |11000| 3600({141.7/0.08 |1 9100/2600(102.4/0.06 |1 7400/2000| 78.7/0.05 |1 5500[1000| 39.4/0.025| 1
3 0.8 | 50 | 8000 2600{102.4/0.07 |1 6600/1800| 70.9/0.05 |1 580011500/ 59.1/0.04 |1 4600, 800| 31.5/0.02 |1
4 0.5 | 12 | 8400| 60001236.2/0.15 |2 7000{4300(169.3/0.12 |2 5600/3400(133.9(0.09 |2 4200/1500| 59.1/0.05 |2
4 0.5 | 20 | 8400( 6000/236.2/0.14 |2 7000{4300(169.3/0.11 |2 5600/3400/133.9/0.08 |2 4200/1500| 59.1/0.04 |2
4 0.5 | 30 | 6900 49001192.90.12 |2 5700{3500(137.8/0.09 |2 4600(2800(110.2/0.07 |2 3500[1200| 47.2(0.03 |2
4 0.5 | 48 | 5600 2000/ 78.7/0.07 |2 46001400| 55.1/0.05 |2 38001100/ 43.3/0.04 |2 2800 500/ 19.7/0.02 |2
4 1 12 |1200012000[472.4/0.3 |1.5 |10000(8500(334.6/0.23 | 1.5 | 8000/6800(267.7|0.18 |1.5 | 6000/{3000|118.1/0.1 |[1.5
4 1 20 |12000{120001472.4/0.27 | 1.5 |10000{8500|334.6/0.21 | 1.5 | 8000/6800(267.7/0.16 |1.5 | 6000,3000(118.1/0.08 | 1.5
4 1 30 |10000] 9900/389.8/0.24 | 1.5 | 8300/7000|275.6/0.19 |1.5 [ 6700/5600|220.5/0.14 [1.5 | 50002500/ 98.4/0.07 | 1.5
6 0.5 | 18 | 4000] 3900({153.5|0.15 | 3.5 | 3300/2800|110.2|0.12 |3.5 | 2700/2200| 86.6/0.09 [3.5 | 2000{1000| 39.4/0.05 |3.5
6 0.5 | 30 | 4000/ 3900/153.5/0.14 |3.5 | 3300(2800|110.20.11 |3.5 | 2700/2200| 86.6/0.08 |3.5 [ 2000/1000| 39.4/0.04 |3.5
6 1 18 | 8000/13000(511.8/0.5 |3 66009200(362.20.4 |3 54007400/291.3/0.3 |3 4000,3300({129.9/0.15 |3
6 1 30 | 8000({13000(511.8/0.45 |3 6600/9200(362.2(0.35 |3 5400/7400/291.30.27 |3 4000/3300({129.9/0.14 |3
6 1 54 | 6600/11000/433.1/0.25 |3 5500{7800/307.1/0.2 |3 4400(6300(248.0/0.15 |3 3300[2800(110.2(0.08 |3
6 1.5 | 18 | 8000/13000(511.8[0.5 |2 66009200(362.20.4 |2 54007400/291.3[0.3 |2 4000/3300({129.9/0.15 |2
6 1.5 | 30 | 8000/13000(511.8/0.45 |2 6600/9200(362.2(0.35 |2 5400/7400/291.3(0.27 |2 4000,3300({129.9/0.14 |2
6 1.5 | 42 | 6600/11000/433.10.4 |2 5500{7800307.1/0.3 |2 4400(6300(248.0/0.24 |2 3300[2800(110.2(0.12 |2
6 1.5 | 54 | 6600/11000(433.1/0.25 |2 5500{7800/307.1/0.2 |2 4400(6300(248.0/0.15 |2 3300[2800(110.2(0.08 |2
6 2 18 | 8000/13000(511.8/0.5 |1.5 | 6600(9200(362.2/0.4 |1.5 | 5400/7400(291.3/0.3 |1.5 | 4000{3300|129.9/0.15 1.5
6 2 30 | 8000({13000/511.8/0.45 | 1.5 | 6600/9200|362.2/0.35 | 1.5 [ 5400{7400|291.3/0.27 [1.5 | 4000{3300/129.9/0.14 | 1.5

ae
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) If the depth of cut is smaller than this table, feed rate can be increased.

) Using air blow or mist is recommended.

) When contour milling, cutting conditions can vary greatly due to the geometry of the workpiece and depth of cut.

) 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.

1
2
3
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IMPACT MIRACLE vibration control end mills

VFHVRB

4 flute, Corner radius, Short cut length, Irregular helix flutes

M High feed conditions

Work material

Carbon steel, Cast iron,
Alloy steel (—30HRC)

Alloy steel, Tool steel,

Pre-hardened steel

Hardened steel (45—55HRC)

Hardened steel (55—62HRC)

AISI 1050, AISI 35, AISI H13, AISI W1—10, AISI H13 etc. AISI D2 etc.
AlSI P20 etc. AlSI P21 etc.

Dia. | R |Necklength|Revolution| Table feed | Dephof cut | Depthofcut|Revolution|  Table feed | Denth of cut | Depth of cut | Revolution|  Table feed | Depthof out| Depth of cut|Revolution|  Table feed | Depthofout| Depth ofcut
(mm) | (mm) | (mm) |(min™")|(mmimin)| (IPM) | &(m) | e(m) |(min") (mm/min)| (IPM) ap(mm) | ae(mn) f(min) (mm/min)| (IPM) ap(mm) | a(mn) |(min™) (mmimin)| (IPM) | 3p(mm) | e (mm)
7 | 1.5 | — [6800(13000/511.8/0.5 | 3 |5600/9200|362.2/0.4 | 3 |4600/74001291.3/0.3 | 3 [3400|3300/129.9/0.15| 3
8 | 0.5 | 24|3000| 3900/153.5/0.18| 5 [2500/2800(110.2/0.14| 5 [2000|2200| 86.6/0.11| 5 |1500{1000| 39.4/0.05| 5
8 | 0.5 | 40 (3000| 3900153.5/0.16| 5 |2500(2800|110.2/0.12| 5 |2000/2200| 86.6/0.1 | 5 ([1500{1000| 39.4/0.05| 5
8 |1 24 |4200| 6500255.9/0.3 | 4.5|3500(4600/181.1/0.23| 4.5|2800(3700(145.7/0.18| 4.5|2100/1600| 63.0/0.09| 4.5
8 |1 40 |4200| 6500[255.9/0.27 | 4.5|3500(4600(181.1/0.21| 4.5]|2800(3700(145.7/0.16| 4.5|2100/1600| 63.00.08| 4.5
8 |2 24 |6000|13000(511.8/0.6 | 3 |5000(9200(362.2/0.46| 3 |4000(7400(291.3/0.36| 3 |3000/3300(129.9/0.18| 3
8 |2 40 |6000|13000(511.8/0.54| 3 |[5000(9200(362.2/0.42| 3 |4000(7400(291.3/0.32| 3 |3000/3300(129.9/0.16| 3
8 |2 56 [5000(11000/433.1/0.48| 3 |4200(7800(307.1/0.37| 3 |3400/6300248.0/0.3 | 3 [2500(2800(110.2/0.14| 3
8 |2 72 (5000(11000/433.1/0.3 | 3 |4200(7800|307.1/0.23| 3 |3400/6300248.0/0.2 | 3 [2500(/2800/110.2/0.09| 3
9 |2 — |[5300/13000|511.8/0.6 | 3.5|4400/9200(362.2|0.46| 3.5(3600|7400(291.3/0.36| 3.5|2700/3300|129.9/0.18| 3.5
10 | 0.5 | 30|2400| 3900/153.5/0.18 | 6.5[2000/2800(110.2|0.14| 6.5[1600/2200| 86.6/0.11| 6.5|1200{1000| 39.4/0.05| 6.5
10 | 0.5 | 502400/ 3900/153.5/0.16 | 6.5[2000/2800(110.2|/0.12| 6.5(1600/2200| 86.6/0.1 | 6.5|1200(1000| 39.4/0.05| 6.5

10 (1 30 [3300| 6500255.9/0.3 | 6 |2700(4600(181.1/0.23| 6 |2200/3700(145.7/0.18| 6 ([1700(1600| 63.0/0.09| 6
10 (1 50 [3300| 6500[255.9/0.27| 6 |2700(4600(181.1/0.21| 6 |2200/3700(145.7/0.16| 6 [1700(1600| 63.0/0.08| 6
10 | 2 30 (4800(13000/511.8/0.6 | 4.5]|4000(9200(362.2/0.46 | 4.5|3200/7400(291.3|0.36| 4.5(2400(3300(129.9/0.18| 4.5
10 | 2 50 (4800(13000(511.8/ 0.54 | 4.5]4000(9200362.2|0.42 | 4.5|3200(7400/291.3/0.32| 4.5(2400|3300(129.9/0.16| 4.5
10 | 2 70 (4000(11000/433.1/0.48 | 4.5|3300(7800(307.1/0.37 | 4.5|2700/6300248.0/0.3 | 4.5(2000|2800|110.2/0.14| 4.5
10 | 2 90 (4000/11000/433.1/0.48| 4.5|3300(7800|307.1/0.37 | 4.5|2700/6300248.00.3 | 4.5(2000(2800/110.2/0.14| 4.5
11 |2 — [4300/12000[472.4/0.6 | 5 |3600/85001334.6/0.46| 5 [2900/6800(267.7/0.36| 5 |2200/3000/118.1/0.18| 5
12 | 0.5 | 36 |2000| 3600/141.7/0.27 | 8 [1700/2600(102.4/0.21| 8 |1300/2100| 82.7/0.14| 8 [1000| 900| 35.4/0.07 | 8
12 | 0.5 | 60|2000| 3600/141.7/0.24| 8 ([1700/2600(102.4/0.18| 8 |1300/2100| 82.7/0.12| 8 |1000| 900| 35.4/0.06| 8
12 |1 36 (2400| 4800/189.0/0.36| 7.5|2000(3400(133.9/0.28 | 7.5(1600/2700(106.3/0.18| 7.5(1200({1200| 47.2/0.09| 7.5
12 |1 60 (2400| 4800/189.0{0.32| 7.5|2000(3400(133.9/0.25| 7.5|1600/2700(106.3/0.16| 7.5(1200({1200| 47.2/0.08| 7.5
12 | 2 36 (4000(12000472.4/0.9 | 6 |3300(8500(334.6/0.7 | 6 |2700/6800267.7/0.45| 6 [2000(3000(118.1/0.23| 6
12 | 2 60 (4000(12000472.4/0.8 | 6 |3300(8500(334.6/0.6 | 6 |2700/6800267.7/0.4 | 6 (2000(3000/118.1/0.2 | 6
12 | 2 84 (3300| 9900/389.8/0.7 | 6 |2700(7000(275.6/0.55| 6 |2200/5600[220.5/0.36| 6 [1700(2500| 98.4/0.18| 6
12 |2 [108|3300| 9900[389.8/0.45| 6 [2700|7000(275.6/0.35| 6 |2200/5600|220.5/0.23| 6 |1700/2500| 98.4/0.11| 6
12 | 3 36 (4000(12000472.4/0.9 | 4.5]|3300(8500(334.6/0.7 | 4.5|2700/6800(267.7|0.45| 4.5(2000({3000(118.1/0.23| 4.5
12 | 3 60 |4000(12000[472.4/0.8 | 4.5(3300(8500(334.6/0.6 | 4.5|2700/6800/267.7/0.4 | 4.5|2000{3000(118.1/0.2 | 4.5
13 |3 — |[3700/12000472.4/0.9 | 5 |3100/85001334.6/0.7 | 5 [2500/6800(267.7/0.45| 5 |1900/3000|118.1/0.23| 5
16 | 0.5 | 42|1500| 3000{118.1/0.27 (11 [1200|2100| 82.7/0.21 |11 |1000{1700| 66.9/0.12 |11 750| 750| 29.5/0.05|11
16 | 2 42 (2100| 5000[196.9/0.45| 9 [1700|3600/141.7/0.35| 9 |1400|2900(114.2/0.2 9 |1100({1300| 51.2/0.08| 9
16 | 3 42 |3000(10000(393.7|0.9 | 7.5|2500|7100|279.5/0.7 | 7.5|2000/5700(224.4/0.4 | 7.5|1500/2500| 98.4/0.15| 7.5
16 | 3 80 (3000(10000/393.7/0.8 | 7.5|2500(7100(279.5/0.6 | 7.5|2000/5700224.4/0.37| 7.5(1500(2500| 98.4/0.14| 7.5
16 |3 |120|2500| 8300/326.8/0.7 | 7.5[2100/5900(232.3/0.55| 7.5|1700/4700/185.0/0.32| 7.5|1300/2100| 82.7/0.12| 7.5

Depth of cut
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1) If the depth of cut is smaller than this table, feed rate can be increased.

2) Using air blow or mist is recommended.

3) When contour milling, cutting conditions can vary greatly due to the geometry of the workpiece and depth of cut.

4) 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.



M High depth of cut conditions

Carbon steel, Cast iron, Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC)
Alloy steel (—30HRC) Pre-hardened steel
Work material
AISI 1050, AISI 35, AISI H13, AISI W1—10, AIS| H13 etc. AISI D2 etc.
AIS| P20 etc. AIS| P21 etc.
Dia. | R |Necklength|Revolution| Table feed | Depihofcut| Depthofcut |Revolution|  Table feed | pepthof cut | Depthof cut |Revolution|  Table feed | pepth of cut | Depth ofcut |Revolution|  Table feed | pepthofeut | Depth ofcut
(mm) | (mm) | (mm) | (min™)|mmimin)| (1IPM) | @) | a(mm) f(min)|mm/min)| (IPM) | @) | é(mm) | (min)| mmmin)| (1PM) | &mm) | s | (min)|(mmimin)| (IPM) | @ mm) | ae(mm)

0.2 | 4 (2400012200 86.6|0.08|0.4520000/1500| 59.1|0.07 | 0.45|16000/1200(47.2|0.05 |0.45|12000| 550 |21.7 |0.025| 0.45
0.2 | 6 [24000/2000| 78.7|0.07|0.4520000{1400| 55.1)/0.05|0.45|16000 1100|43.3|0.04 |0.45|12000| 500 | 19.7 |0.02 | 0.45
0.2 | 8 (190001400 55.1]0.05|0.4516000/1000| 39.4|0.04 |0.45|13000| 800|31.5|0.03 |0.45| 9500| 350 | 13.8 |0.016|0.45
0.2 | 10 [14000| 800| 31.5|/0.04|0.4512000| 600| 23.6/0.03|0.45| 9000, 400|15.7|0.025/0.45| 7000| 200 | 7.9]0.012|0.45
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5,0.3| 4 |19000/3000(118.1|0.2 |0.65|16000{2100| 82.7|0.16|0.65 [13000|1700|66.9|0.12 [0.65| 9500 750 |29.5[0.06 |0.65
5 0.3 | 6 [19000{2300| 90.6|/0.16|0.65|16000/1600| 63.0|0.13 |0.65|13000|1300|51.210.1 |0.65 9500 580 | 22.8 |0.05 |0.65
5 0.3 | 10 |16000{1700| 66.9| 0.1 |0.65(13000{1200| 47.2|0.07 |0.65 [11000| 1000|39.4 |0.05 [0.65| 8000 430 | 16.9 |0.03 |0.65
.5 | 0.3 | 15 [13000/1000| 39.4|0.06|0.65|11000| 700| 27.6|0.05|0.65| 9000| 600|23.6|0.04 |0.65| 6500/ 250 | 9.8 (0.018|0.65
5
S
5
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0.5 | 6 (14000/3000(118.1/0.2 |0.75(12000{2100| 82.7|/0.16|0.75| 9400/ 1700|66.9|0.12 |0.75| 7000| 750 |29.5|0.06 |0.75
0.5 | 10 [14000/3000|118.1]0.16|0.7512000/2100| 82.7/0.13|0.75| 9400/1700(66.9|0.1 |0.75| 7000 750 |29.5|0.05 | 0.75
0.5 | 15 [12000/2100| 82.7{ 0.1 |0.75]10000{1500| 59.1/0.08|0.75| 80001 1200|47.2|0.06 |0.75| 6000| 530 |20.9/0.03 |0.75
0.5 | 20 (12000{1100| 43.3|0.08|0.7510000| 800| 31.5/0.06|0.75| 8000, 600|23.6|0.05 |0.75| 6000| 280 | 11.0|0.025/ 0.75

1

1

1

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2 o5/ 25 - | - | —-|—-|—-|-|-|-"|-]|-|-|-|-|-|-|-|=-|=-1]1-]-
2 05,3 |- | - |—-|—-—|—-|-|-|=-|=-|=-|/=-|=|=-|=-|/=|\=-1\=|\=1-1-=
2 05,3 |- | - |—-|—-|-|-1-|-|-|-|-|-|-|=-|=-|-=-|=-|=1]1-]-
2 o5/ 40| - - |- -1-l-"1-"1-"I-"I-1-"1-"/-"|l—"/I-"/="|="/=|=-1-=
3 0.5 | 10 | 9600/3300(129.9/0.24|1.5 | 8000/2300| 90.6/0.2 |1.5 | 6400/1800|70.9/0.14 |1.5 | 4800| 830 |32.7|0.07 |1.5
3 0.5 | 15 | 9600|2700(106.3|0.22|1.5 | 8000{1900| 74.8/0.17 |1.5 | 6400/1500(59.1|0.13 |1.5 | 4800| 680 |26.8|0.06 | 1.5
3 0.5 | 20 | 7800/2200| 86.6/0.18|1.5 | 6500/1500| 59.1/0.14 1.5 | 5200/1200|47.2/0.11 |1.5 | 3900 550 |21.7|0.05 | 1.5
3 0.5 | 30 | 7800|1700| 66.9/0.12|1.5 | 6500{1200| 47.2/0.1 |1.5 | 5200/1000|39.4|0.07 |1.5 | 3900 430 |16.9|0.04 | 1.5
3 0.8 | 10 | 9600/3300(129.9/0.5 |1 8000/2300| 90.6/0.4 |1 6400(1800/70.9/0.3 |1 4800/ 830 [32.7 (0.14 |1
3 0.8 | 15 | 9600/2700|106.3| 0.5 |1 8000/1900| 74.8/0.35 |1 6400{ 1500/ 59.1 0.25 |1 4800/ 680 [26.8(0.13 |1
3 0.8 | 20 | 7800/2200| 86.6/0.4 |1 6500/1500| 59.110.3 |1 5200{1200/47.210.23 |1 3900| 550 |21.7 [0.11 |1
3 0.8 | 30 | 7800|1700| 66.9(/0.24 |1 6500/1200| 47.2/10.2 |1 5200{1000|39.4 |0.14 |1 3900| 430 |16.9(0.05 |1
3 08/ 40| - | - | - | - |-|-1-]|-—/|-—"|/—-—"|—-"/|—-—"/—=-—/—=—/—=—"|/—=—|—=—"|=|—-1-
3 o8/ 50| - - |- —-|-]l-"T-"|l-"I-"I-|l-|-"|-"|l-"|—-—"|=—"|=—/=]=1-=
4 0.5 | 12 | 5000/1800| 70.9/0.3 |2 4200{1300| 51.2|0.24 |2 3400{1000/39.4 0.18 |2 2500) 450 [17.7]0.06 |2
4 0.5 | 20 | 5000/1800| 70.9/0.3 |2 4200{1300| 51.2|0.22 |2 3400{1000/39.4 |0.17 |2 2500| 450 [17.7]0.06 |2
4 0.5 | 30 | 4100/1500| 59.1/0.24|2 3400/ 1100| 43.310.19|2 2700{ 840/33.1/0.14 |2 2100/ 380 [ 15.0|0.05 |2
4 05/ 48| — | — | —|—|—|—-—|—|—|—=—|—|=-|=|=-|=|=|=|=|=1]-=-]|=
4 1 12 | 7200/3600(141.7/ 0.6 |1.5 | 6000/2500, 98.4|0.5 |1.5 [ 48002000|78.7|0.36 |1.5 | 3600| 900 |35.40.12 (1.5
4 1 20 | 7200/3600(141.7|0.6 |1.5 | 6000|2500, 98.4/0.4 |1.5 | 4800/2000|78.7|0.32 |1.5 | 3600 900 |35.4|0.11 |1.5
4 1 30 | 6000/3000/118.1]0.5 1.5 [ 5000/2100, 82.7/0.4 |1.5 | 4000/1700/66.9/10.3 |1.5 | 3000, 750 |29.5|0.1 1.5
6 0.5 | 18 | 2400/1200| 47.2/10.3 |3.5 | 2000| 840| 33.1/0.24|3.5 | 1600| 670|26.4/0.18 |3.5 | 1200} 300 |11.8|0.06 |3.5
6 0.5 | 30 | 2400|1200| 47.2/0.3 |3.5 | 2000| 840| 33.1/0.22|3.5 | 1600, 670|26.4|0.17 |3.5 | 1200{ 300 | 11.8]0.06 |3.5
6 1 18 | 4800|/3900153.5| 1 3 4000(2700(106.3| 0.8 |3 3200{2200/86.6 [0.6 |3 2400/ 980 (38.6(0.2 |3
6 1 30 | 4800/3900|153.5/0.9 |3 4000(2700(106.3| 0.7 |3 3200{2200/86.6 0.5 |3 2400) 980 |38.6|0.18 |3
6 1 54 | 4000/3300(129.9/0.5 |3 3300/12300| 90.6/0.4 |3 2700/1800(70.9/0.3 |3 2000/ 830 (32.7/0.1 |3
6 1.5 | 18 | 4800/3900(153.5| 1 2 4000(2700(106.3| 0.8 |2 3200{2200/86.6 |0.6 |2 2400/ 980 [38.6|0.2 |2
6 1.5 | 30 | 4800/3900|153.5[0.9 |2 4000(2700(106.3| 0.7 |2 3200{2200/86.6 0.5 |2 2400/ 980 |38.6|0.18 |2
6 1.5 | 42 | 4000/3300|129.9/0.8 |2 3300/12300| 90.6/0.6 |2 2700{1800/70.9/0.5 |2 2000/ 830 [32.7|0.16 |2
6 1.5 | 54 | 4000{3300|129.9|/0.5 |2 3300/12300| 90.6/0.4 |2 2700/1800(70.9/0.3 |2 2000/ 830 [32.7|0.1 |2
6 2 18 | 4800/3900|153.5| 1 1.5 | 4000/2700{106.3/0.8 |1.5 | 3200/2200|86.6|0.6 |1.5 | 2400/ 980 |38.6/0.2 |1.5
6 2 30 | 4800/3900(153.5/ 0.9 |1.5 | 4000/2700{106.3/0.7 |1.5 | 3200,2200|86.6]0.5 |1.5 | 2400[ 980 /38.6/0.18 | 1.5

Depth of cut %&W

1) If the depth of cut is smaller than this table, feed rate can be increased.

2) Using air blow or mist is recommended.

3) When contour milling, cutting conditions can vary greatly due to the geometry of the workpiece and depth of cut.

4) 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.




IMPACT MIRACLE vibration control end mills

VFHVRB

4 flute, Corner radius, Short cut length, Irregular helix flutes

M High depth of cut conditions

Work material

Carbon steel, Cast iron,
Alloy steel (—30HRC)

Alloy steel, Tool steel,
Pre-hardened steel

Hardened steel (45—55HRC)

Hardened steel (55—62HRC)

AISI 1050, AlSI 35, AISI H13, AISI W1—10, AISI H13 etc. AISI D2 etc.
AISI P20 etc. AISI P21 etc.
Dia. R |Necklenghh|Revolution| Table feed | epthofcut| Depth of cut |Revolution|  Table feed | Depth ofcut| Depth of cut |Revolution| Table feed | Depth ofcut | Depth of cut [Revolution|  Table feed | Depih ofeut | Depth of cut
(mm) | (mm) | (mm) | (min™")|mmimin)| (1IPM) | @) | a(mm) [(min™)|mm/min)| (IPM) | @) | ém) | (min) | mmmin)| (1PM) | &mm) | amm) | (min)|(mmimin)| (IPM) | @ (mm) | a(mm)
7 | 1.5 | — |4100/3900|153.5/1 3 |3400/2700(106.3/0.8 | 3 [2700/2200/86.6| 0.6 | 3 (2100|980 [38.6/0.2 | 3
8 | 0.5 | 24|1800|1200| 47.2/0.35| 5 |1500| 840/ 33.110.3 | 5 |1200| 670/26.4| 0.2 | 5 900| 300 {11.8/0.07| 5
8 | 0.5 | 40(1800|1200| 47.2/10.3 | 5 |1500| 840/ 33.110.25| 5 |1200| 670/26.4| 0.2 | 5 900| 300 {11.8/0.06| 5
8 |1 24 (2500/2000| 78.7/0.6 | 4.5|2100/1400| 55.1|0.5 | 4.5|1700{1100/43.3| 0.4 | 4.5]|1300| 500 |19.70.12| 4.5
8 |1 40 (2500/2000| 78.7/0.5 | 4.5|2100/1400| 55.1|0.4 | 4.5|1700{1100/43.3| 0.3 | 4.5]|1300| 500 | 19.7 |0.11| 4.5
8 |2 24 (3600/3900(153.5/1.2 | 3 |3000|2700(106.3| 1 3 12400/2200/86.6| 0.7 | 3 |1800/ 980 |38.6(0.24| 3
8 |2 40 (3600|3900(153.5| 1.1 3 |3000(2700|106.3/0.9 | 3 |2400(2200/86.6| 0.7 | 3 |1800/ 980 |38.6(0.22| 3
8 |2 56 (3000/3300(129.9| 1 3 ]2500(2300| 90.6/0.8 | 3 [2000(1800/70.9| 0.6 | 3 (1500|830 (32.7|/0.2 | 3
8 |2 72 (3000/3300(129.9/0.6 | 3 [2500|2300| 90.6/0.5 | 3 |2000(1800/70.9| 0.4 | 3 |1500| 830 |32.7|0.12| 3
9 |2 — |3200|3900(153.5/1.2 | 3.5]|2700|2700/106.3| 1 3.512100/2200|86.6 | 0.7 | 3.5]|1600| 980 |38.60.24| 3.5
10 | 0.5 | 30(1400/1200| 47.2/0.35| 6.5(1200/ 840| 33.1/0.3 | 6.5 940/ 670(26.4| 0.2 | 6.5| 700| 300 |11.8|0.07| 6.5
10 | 0.5 | 50(1400/1200| 47.2/0.3 | 6.5(1200| 840| 33.1/0.25| 6.5 940/ 670(26.4| 0.2 | 6.5| 700| 300 |11.8|0.06| 6.5
10 (1 30 (2000/2000| 78.7/0.6 | 6 [1700/1400| 55.1|0.5 | 6 |1300(1100/43.3| 0.4 | 6 |1000| 500 |19.7|0.12| 6
10 (1 50 (2000/2000| 78.7/0.5 | 6 [1700/1400| 55.1|0.4 | 6 |1300(1100/43.3| 0.3 | 6 |1000| 500 |19.7/0.11| 6
10 | 2 30 (2900/3900(153.5/1.2 | 4.5|2400|2700/106.3| 1 4.511900|2200/86.6| 0.7 | 4.5|1500| 980 |38.6|0.24 | 4.5
10 | 2 50 (2900|3900(153.5| 1.1 4.512400|2700(106.3/ 0.9 | 4.5]|1900|2200/86.6| 0.7 | 4.5]|1500| 980 |38.6 0.22| 4.5
10 | 2 70 (2400|3300(129.9| 1 4.512000|2300| 90.6/0.8 | 4.5]|1600|1800/70.9| 0.6 | 4.5|1200| 830 |32.7 0.2 | 4.5
10 | 2 90 (2400|3300(129.9| 1 4.512000|2300| 90.6/0.8 | 4.5]|1600|1800/70.9| 0.6 | 4.5]|1200| 830 |32.7|0.2 | 4.5
11 |2 — |2600|3600(141.7/1.2 | 5 |2200|2500/ 98.4|1 5 |1700/2000|78.7| 0.7 | 5 |1300/ 900 |35.4(0.24| 5
12 | 0.5 | 36(1200/1100| 43.3/0.5 | 8 (1000 770| 30.3/0.4 | 8 800| 620/24.4| 0.3 | 8 600| 280 {11.0/0.11| 8
12 | 0.5 | 60(1200/1100| 43.3/0.5 | 8 (1000 770| 30.3/0.4 | 8 800| 620/24.4| 0.3 | 8 600| 280 {11.0/0.1 8
12 |1 36 (1400/1400| 55.1)/0.7 | 7.5[1200/1000| 39.4/0.6 | 7.5| 940| 780/30.7| 0.4 | 7.5| 700|350 |13.8/0.14| 7.5
12 |1 60 (1400/1400| 55.110.6 | 7.5[1200/1000| 39.4/0.5 | 7.5| 940| 780/30.7| 0.4 | 7.5| 700| 350 |13.8/0.13| 7.5
12 | 2 36 (2400/3600(141.7/1.8 | 6 [2000/2500| 98.4/1.4 | 6 |1600(2000/78.7| 1.1 | 6 |1200/900|354|0.4 | 6
12 | 2 60 (2400/3600(141.7/1.6 | 6 [2000/2500| 98.4/1.3 | 6 |1600|2000/78.7 | 1 6 |1200(900|354(0.3 | 6
12 | 2 84 (2000/3000(118.1/1.4 | 6 [1700/2100| 82.7|1.1 6 |1300(1700/66.9| 0.8 | 6 |1000| 750 |{29.5(0.3 | 6
12 | 2 108 |2000({3000(118.1/0.9 | 6 |1700(2100| 82.7/0.7 | 6 [1300/1700/66.9| 0.5 | 6 (1000|750 [29.5/0.2 | 6
12 |3 36 (2400/3600(141.7/1.8 | 4.5[2000/2500| 98.4/1.4 | 4.5]|1600|2000/78.7| 1.1 | 4.5]|1200| 900 |35.4|0.4 | 4.5
12 | 3 60 |2400/3600(141.7/1.6 | 4.5]|2000(2500| 98.4/1.3 | 4.5/1600(2000|78.7 | 1 4.511200| 900 |35.4|0.3 | 4.5
13 |3 — |2200|3600(141.7/1.8 | 5 |1800|2500) 98.4/1.4 | 5 |1500/2000/78.7| 1.1 | 5 |1100/ 900 [35.4(0.4 | 5
16 | 0.5 | 42| 900 900| 35.4/0.5 |11 750| 630| 24.8/0.4 |11 600| 500/19.7| 0.3 |11 4501230 | 9.1/0.1 |11
16 | 2 42 (1300/1500| 59.110.9 | 9 |1100(1100| 43.3|/0.7 | 9 870| 840/33.1| 05| 9 650|380 ([15.0/0.2 | 9
16 | 3 42 (1800/3000(118.1/1.8 | 7.5[1500/2100| 82.7|1.4 | 7.5|1200(1700/66.9| 0.9 | 7.5| 900| 750 |29.5/0.4 | 7.5
16 | 3 80(1800/3000(118.1/1.6 | 7.5[1500/2100| 82.7|1.3 | 7.5|1200(1700/66.9| 0.8 | 7.5]| 900| 750 |29.5/0.3 | 7.5
16 | 3 120 |1500({2500| 98.4/1.4 | 7.5|1200({1800| 70.9| 1.1 7.511000(1400|55.1| 0.7 | 7.5| 750| 630 |24.8/0.3 | 7.5

Depth of cut

ae

%@

1) If the depth of cut is smaller than this table, feed rate can be increased.

2) Using air blow or mist is recommended.

3) When contour milling, cutting conditions can vary greatly due to the geometry of the workpiece and depth of cut.

4) 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.



VFHVRB

Cc

D1<10 #0.007

®D1512 0—-0.02 hGI'

D4=6 0—-0.008
8<D4<10 0—-0.009

4 flute, Corner radius, Short cut length, D1>10 £0.01 12<D4<16 0—-0.011
Irrec.;ular helix flutes
Carbon Steel, Alloy Steel | Pre-Hardened Steel| Hardened Steel Hardened Steel A_ustenitic Titaniqm Alloy Copper Alloy Aluminum Alloy
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat Resistant Alloy
©) ©) ©) © ©) @)
Taper neck type
I a B2
-_— - ) E§/ m——
R aEZ B1 15° g
Effective length NS L3 3
for inclined angle ° L1 s
oY i
45° g g;
w
@ Impact Miracle corner radius end mill for high feed
and efficient machining. Inclined angle
Unit : mm
Dia. |ComerR| Taper |Lengthof| Neck |Lengthof Ngck CuﬂinﬂEdge Overall Shgnk No.off Effective length
Order Number oﬁg%'%e Cut | Length Sﬁglgkm Dia. toA?\g?enk Length | Dia. |fids| S| for inclined angle
Di | R | B1 |ap | L3 | L2 | D5 | B2 | L1 | Da [N|[®[30]1°]2°] 3°
VFHVRBDO010R02N006T09 | 1 02 | 09° | 1 6 | 25 | 094 | 9.3° 60 6 [4|%x| — | 66|71 76
D010R02N010T09 | 1 02 | 09° | 1 10 | 25 | 094 | 7.5° 60 6 |4|%x| — |10.6(11.4|12.3
D010R02N015T09 | 1 02 | 09| 1 15 | 25 | 094 | 6.1° 60 6 [4]|%x| — [15.6/16.8|18.1
D010R02N020T09 [ 1 02 | 09° | 1 20 | 25 | 094 | 5.1° 80 6 |[4|*%x| — |20.6|22.1|23.9
D010R02N025T09 | 1 0.2 | 09° | 1 25 | 25 | 094 | 44° 80 6 |4 |%x| — |25.6|27.5|29.7
D010R02N030T09 | 1 02 | 09° | 1 30 | 25 | 094 | 3.8° 80 6 |[4|%x| — |30.6/32.9/35.5
D010R02N035T09 | 1 02 | 09| 1 35 | 25 | 094 | 3.4° 90 6 |[4|%x| — |35.6/38.341.3
D010R02N040T09 [ 1 02 | 09° | 1 40 | 25 [ 094 | 3.1° 90 6 |4|%x| — |40.6|43.6|47.2
D010R02N045T09 | 1 0.2 | 09° | 1 45 | 25 | 094 | 2.8° 90 6 |4 |%x| — [|45.6/49 *
D010R02N050T09 | 1 02 | 09° | 1 50 | 25 | 094 | 2.6° 90 6 [4|%x| — |50.6/54.4| *
D015R03N010T09( 1.5 | 0.3 | 0.9° | 1.5 10 3 144 | 71° 60 6 |4|%x| — |10.6(11.4|12.3
D015R03N015T09( 1.5 | 0.3 | 0.9° | 1.5 15 3 144 | 5.7° 60 6 [4]|%x| — |15.6/16.8|18.1
D015R03N020T09( 1.5 | 0.3 | 0.9° | 15 20 3 144 | 4.7° 80 6 |4|%x| — |20.6|22.2|23.9
D015R03N030T09( 1.5 | 0.3 | 0.9° | 1.5 30 3 144 | 3.5° 80 6 |[4|*%x| — |30.6/32.9/35.6
D015R03N040T09( 1.5 | 0.3 | 0.9° | 1.5 40 3 144 | 2.8° 90 6 |4|%x| — |40.6/43.7| *
D015R03N050T09( 1.5 | 0.3 | 0.9° | 1.5 50 3 144 | 2.4° 90 6 [4|%x| — |50.6/54.4| *
D020RO5N015T04 | 2 05 | 04°| 2 15 | 4 1.9 5.2° 60 6 |4]|%|15.6/16.2|17.4|18.7
D020R0O5N020T04 ( 2 05 | 04° | 2 20 | 4 1.9 | 4.3° 80 6 |4]|%]20.6/21.3|22.9\24.7
D020R05N025T04 | 2 05 | 04°| 2 25 | 4 1.9 3.6° 80 6 |4 |%|25.6/26.5/28.5/30.8
D020R0O5N030T04 | 2 05 | 04°| 2 30 | 4 1.9 3.2° 80 6 |4]|%|30.6/31.7|34 |36.8
D020RO5N035T04 | 2 05 | 04°| 2 35 | 4 19 | 2.8° 80 6 |[4]|%|35.6/36.9/39.6| *
D020R0O5N040T04 ( 2 05 | 04° | 2 40 | 4 19 | 25° 80 6 |[4]|%|40.6/42 [45.2] *
D020R05N020T09 | 2 05 | 09| 2 20 | 4 19 | 44° 80 6 [4|%x| — |20.8|22.3|24.1
D020R0O5N025T09 | 2 05 | 09°| 2 25 | 4 1.9 3.7° 90 6 |4 |%x| — |25.8|27.7|29.9
D020RO5N030T09 | 2 05 | 09| 2 30 | 4 1.9 3.2° 90 6 |[4|*%| — |30.8/33 |35.7
D020RO5N035T09 | 2 05 | 09° | 2 35 | 4 19 | 29° 90 6 [4|%x| — |35.8/38.4| *
D020R05N040T09 | 2 05 | 09| 2 40 | 4 19 | 2.6° 90 6 |[4|%x| — |40.8/43.8| *
D020R0O5N045T09 | 2 05 | 09°| 2 45 | 4 19 | 2.3° 90 6 |[4|%x| — |45.8/49.2| *
D020RO5N050T09 | 2 05 | 09| 2 50 | 4 1.9 | 22° | 100 6 [4|%x| — |50.8/54.5| *
D020R0O5N055T09 | 2 05 | 09° | 2 55 | 4 19 | 2° 100 6 |4|%x| — |55.8/59.9 *
D020R0O5N060T09 | 2 05 | 09| 2 60 | 4 1.9 1.8° | 100 6 [4|%x| — 60.8] * | *
D030R08N020T09 | 3 08 | 09° | 3 20 6 29 3.6° 80 6 [4|%x| — |20.9|22.4\24.1
D030R08N025T09 | 3 0.8 | 0.9°| 3 25 6 29 3° 80 6 |[4|*%x| — |25.9|27.8|30
D030R08N030T09 | 3 08 | 09° | 3 30 6 29 | 2.6° 80 6 |4|%x| — |30.9/33.1| *
D030R08N040T09 | 3 08 | 0.9°| 3 40 6 29 | 2° 90 6 [4|%x| — |40.9/43.9| *
D030R08N050T09 | 3 08 | 09° | 3 50 6 29 1.7° 90 6 [4]|%x| — 509 * | *
D030R08N060T09 | 3 08 | 0.9°| 3 60 6 29 1.4° | 100 6 [4|%x| — 609 * | *
D040R10N025T04 | 4 1 04° | 4 25 7 39 | 2.1° 80 6 |4 |%|25.7|26.6|28.5| *
D040R10N030T04 | 4 1 04° | 4 30 7 3.9 1.8° 80 6 [4]|%|30.7/31.8] * | *

% : Inventory maintained in Japan.

* No interference

g



IMPACT MIRACLE vibration control end mills

D4=6 0—-0.008
VFHVRB “R D1=10 +0.007 @msm 0—-0.02 hGI' 8<D4<10 0—-0.009
4 flute, Corner radius, Short cut length, D1>10 £0.01 12<D4<16 0—-0.011
Irregular helix flutes
Unit : mm
Dia. |ComerR| Taper |Lengthof| Neck |Lengthof Ngck Cuﬂin%Edge Overall Shgnk No.off Effective length
Order Number Oﬁggslﬁie Cut |Length Sﬁ:?km Dia. tOASng?enk Length | Dia. [fids| S| for inclined angle
D1 | R | Bt |ap | L3 | L2 | D5 | B2 | L1 | Da [N|®[30'|1° | 2° | 3°
VFHVRBD040R10N035T04 4 1 0.4° 4 $5) 7 39 | 1.6° 80 6 |4 (*%|35.7] 369 * | *
D040R10N040T04 4 1 0.4° 4 40 7 39 | 14° 80 6 |4 |*x]40.7| 421 * | *
D040R10N045T04 4 1 0.4° 4 45 7 39 | 1.3° 90 6 |4 |*x|45.7| 473 * | *
D040R10N050T04 4 1 0.4° 4 50 7 39 | 1.2° 90 6 [4|*]50.7| 525/ * *
D040R10N025T09 4 1 0.9° 4 25 7 39 | 22° 90 6 |4 (x| — | 259/27.8| *
D040R10N030T09 4 1 0.9° 4 30 7 39 | 1.9° 90 6 |4 (x| — [309 * | *
D040R10N040T09 4 1 0.9° 4 40 7 39 | 1.4° | 100 6 [4]|*x| — | 409 * | *
D040R10N050T09 4 1 0.9° 4 50 7 3.9 | 1.2° | 100 6 |4 (x| — | 509 * *
D040R10N060T09 4 1 0.9° 4 60 7 39 | 1° 100 6 |4 (%] — [609 * | *
D060R15N040T09 6 1.5 | 0.9° 9 40 12 5.85| 1.4° | 110 8 |4 (x| — |44 * | *
DO60R15N050T09| 6 | 1.5 | 0.9° 9 50 | 12 | 5.85| 1.2° | 110 8 [4|x| — |514] * | *
DO60R15N060T09| 6 | 1.5 | 0.9° 9 60 | 12 | 5.85| 1° 110 8 [4|x| — | 614 * | *
D060R15N070T09 6 1.5 | 0.9° 9 70 12 5.85| 0.9° | 110 8 [4|*x| — | * * | *
D080R20N060T09 8 2 0.9° 12 60 15 7.85| 1° 150 10 |4 (% | — | 615 * | *
DO80R20N080T09| 8 | 2 0.9° | 12 80 | 15 | 785/ 0.8° | 150 | 10 [4[*| — | * | * | *
D100R20N080T09| 10 | 2 0.9°| 15 80 | 18 | 9.7 | 2° 130 | 16 |4 |x| — |82 |88 | =*
D100R20N120T09( 10 2 0.9° 15 120 18 9.7 | 1.4° | 180 16 |4 (% | — [122 * | %
D120R20N080T09 | 12 2 0.9° 18 80 | 21 (117 | 1.4° | 130 16 |4 (% | — [ 822 * | *
D120R20N120T09 | 12 2 0.9° 18 120 | 21 [11.7 | 1° 180 16 |4 (x| — [1222| * | *

* No interference

% : Inventory maintained in Japan.




Carbon Steel, Cast Iron, Alloy steel, Tool steel, Hardened Steel (45—55HRC) | Hardened Steel (55—62HRC)
Alloy Steel (—30HRC) Pre-hardened steel
Work material
AISI 1050, AISI No 35 B, AISI H13, AISI W1-10, AISI P21 | AISI H13 AISI D2
AISI P20

Dia. | R [Taperangle L'(\alﬁdt(h Revolution| Table feed | Depth ofcut| Depofaut Revqution‘ Table feed |Dph ofcut| Deptofut Revolution‘ Table feed |Deth ofcut| Dephofout [ Revolution| Table feed | epth ofcut| Deptrofut
(inch) | (inch) | aneside | tinch) | (Min”) [mmmin)] (1PM)] ap(mm) [ae(mm)f (min) [mimin)] (1P1) | @p(mm) | ae(mm) | (min") [mmimin)] (1PM) | @p(mm) | ae(mm) { (min) [mimin) (1PM) | @p(mm) | aefmm)

0.2 |0.9°| 6 (40000(6500 | 255.9/0.03 |0.45 |33000| 4600 |181.10.022|0.45 (27000| 3700 |145.7|0.018 | 0.45 |20000| 1600 | 63.0 |0.01 | 0.45
0.2 |0.9°| 10 (24000(2700 | 106.3|0.015| 0.45 |20000| 1900 | 74.8 |0.01 | 0.45 {16000| 1500 | 59.1 | 0.008 | 0.45 | 12000 700 | 27.6 |0.006 | 0.45
0.2 |0.9°| 15 (16000| 1200 | 47.2|0.013|0.45 |14000| 700 | 27.6 |0.008 | 0.45 {12000| 500 | 19.7 |0.007 | 0.45 |10000| 400 | 15.7 |0.003 | 0.45
0.2 |0.9°| 20 |14000/ 1000 | 39.4|0.01 | 0.45 (12000 600 | 23.6 [0.006 | 0.45 [10000| 400 | 15.7 |0.005|0.45 | 9000| 300 | 11.8 |0.002 | 0.45
0.2 |0.9°| 25 | 9500 610| 24.0|0.008 | 0.45 | 8000 440 | 17.3 [0.005| 0.45 | 6000| 320 | 12.6 |0.004|0.45 | 4800| 160| 6.3 |0.002 | 0.45
0.2 |0.9°| 30 | 4900 320| 12.6|0.007|0.45 | 4100| 220 | 8.7 {0.004|0.45 | 3000| 160 | 6.3 |0.003|0.45| 2500, 80| 3.1 |0.0020.45
0.2 |0.9°| 35 | 4000{ 260 10.2|0.006  0.45 | 3400/ 190| 7.50.003|0.45  3000| 160| 6.3 |0.003|0.45| 2000 70| 2.8 |0.001|0.45
0.2 |0.9°| 40 | 3500( 180| 7.1]0.005/0.45| 2900/ 130| 5.1 |0.003|0.45 | 2000] 90| 3.5|0.003|0.45| 1700/ 50| 2.0 |0.001|0.45
0.2 |0.9°| 45 | 2900 150| 5.9|0.004|0.45 | 2400 100| 3.9 [0.002 | 0.45| 2000 90| 3.5|0.002|0.45| 1400, 40| 1.6 |0.001|0.45
1 0.2 |0.9°| 50 | 2900 110| 4.3/0.003|0.45 | 2400 80| 3.1(0.002|0.45| 2000 60| 2.4 |0.002|0.45| 1400, 30| 1.2 |0.001|0.45
1.5 | 0.3 |0.9°| 10 |27000 5700 | 224.4|0.05 |0.65 |22000| 4000 |157.5|0.035 | 0.65 |18000| 3000 [118.10.03 |0.65 [14000| 1400 | 55.1 |0.014 | 0.65
1.5 | 0.3 |0.9°| 15 [22000 3200 | 126.0|0.03 |0.65 |18000| 2300 | 90.6 |0.025 | 0.65 |15000| 1700 | 66.9 | 0.018 | 0.65 [11000| 1000 | 39.4 |0.009 | 0.65
1.5 | 0.3 |0.9°| 20 |16000| 1400 | 55.1|0.02 | 0.65 [14000| 1200 | 47.2 |0.016 | 0.65 [13000| 1000 | 39.4 |0.012| 0.65 | 9000| 700 | 27.6 |0.007 | 0.65
1.5 | 0.3 |0.9°| 30 |13000] 900| 35.4|0.01 |0.65 11000 700 | 27.6 |0.008 | 0.65 [10000| 600 | 23.6 |0.006|0.65 | 7500| 400 | 15.7 |0.004 | 0.65
1.5 | 0.3 |0.9°| 40 | 4500 230 | 9.1/0.008|0.65| 3700| 160 6.3 |0.007 |0.65 | 3000| 120 | 4.7 |0.005|0.65 | 2300 70| 2.8 |0.003|0.65
1.5 | 0.3 |0.9°| 50 | 3700 190| 7.5/0.007|0.65 | 3000| 130| 5.1|0.006|0.65 | 3000| 120 | 4.7 0.004|0.65| 1900] 60| 2.4 |0.0020.65
2 0.5 |0.4°| 15 |20000| 7000 | 275.6/0.05 | 0.75 [17000| 5000 [196.9(0.04 | 0.75 [13000| 3200 [126.0|0.03 | 0.75 |10000| 1800 | 70.9 |0.016 | 0.75
0.5 |0.4°| 20 |20000| 3600 | 141.7|0.04 | 0.75 [17000| 2600 [102.4|0.03 |0.75 {13000| 1800 | 70.9 |0.025| 0.75 |10000| 900 | 35.4 |0.012|0.75
0.5 |0.4°| 25 |16000/ 1800 | 70.9|0.03 | 0.75 (14000 1400 | 55.1 [0.025 | 0.75 {12000| 1100 | 43.3 |0.02 | 0.75 | 9000| 720|28.3 |0.01 |0.75
0.5 |0.4°| 30 (16000( 1400 | 55.1]0.0250.75 |14000| 1200 | 47.2 |0.02 | 0.75 {12000| 900 | 35.4 |0.016|0.75 | 9000 650 | 25.6 |0.008|0.75
0.5 |0.4°| 35 (13000( 1100 | 43.3]0.02 |0.75 |11000| 800 | 31.5|0.018|0.75 {10000| 700 | 27.6 |0.014|0.75 | 7000 500 | 19.7 |0.007 | 0.75
0.5 |0.4°| 40 |13000/ 1000 | 39.4|0.02 | 0.75 (11000 700 | 27.6 [0.015|0.75 [10000| 600 | 23.6 |0.012|0.75 | 7000| 400 | 15.7 |0.006 | 0.75
0.5 |0.9°| 20 |20000| 3600 | 141.7|0.04 | 0.75 [17000| 2600 [102.40.03 | 0.75 [13000| 1800 | 70.9 |0.025| 0.75 |10000| 900 | 35.4 |0.012|0.75
0.5 |0.9°| 25 |16000/ 1800 | 70.9|0.03 | 0.75 (14000 1400 | 55.1 {0.025|0.75 {12000| 1100 | 43.3 |0.02 | 0.75 | 9000| 720|28.3 |0.01 |0.75
0.5 |0.9°| 30 (16000| 1400 | 55.1]0.0250.75 |14000| 1200 | 47.2 |0.02 | 0.75 {12000| 900 | 35.4 |0.016|0.75 | 9000 650 | 25.6 |0.008 | 0.75
0.5 |0.9°| 35 |13000/ 1100 | 43.3|0.02 | 0.75 (11000 800 | 31.5 |0.018|0.75 {10000| 700 | 27.6 |0.014|0.75 | 7000| 500 | 19.7 |0.007 | 0.75
0.5 |0.9°| 40 |13000/ 1000 | 39.4|0.02 | 0.75 (11000 700 | 27.6 [0.015|0.75 [10000| 600 | 23.6 |0.012|0.75 | 7000| 400 | 15.7 |0.006 | 0.75
0.5 |0.9°| 45 | 8000 500| 19.7|0.016|0.75 | 6800 360 | 14.2 {0.012|0.75 [ 5200; 250 | 9.8 |0.01 |0.75| 4000 120| 4.7 |0.005|0.75
0.5 |0.9°| 50 | 8000| 500 19.7]0.016/0.75 | 6800 360 | 14.2 |0.012|0.75 [ 5200] 250 | 9.8 |0.01 |[0.75 | 4000 120| 4.7 |0.005|0.75
0.5 |0.9°| 55 | 4100( 230| 9.1]0.012/0.75| 3500, 170| 6.7 |0.009|0.75 [ 2700| 120| 4.7 |0.008|0.75| 2000/ 60| 2.4 |0.004|0.75
0.5 |0.9°| 60 | 4100 230| 9.1/0.012|0.75 | 3500/ 170 | 6.7 [0.009|0.75 | 2700| 120 | 4.7 |0.008|0.75| 2000] 60| 2.4 |0.004|0.75
0.8 {0.9°| 20 (13000| 7200 | 283.5(0.19 |1 11000( 5100 (200.8 [0.15 | 1 8700| 4000 [157.5|0.11 |1 6500| 1800 | 70.9 |0.06 |1
0.8 |0.9°| 25 |13000/ 7200 283.5/0.19 |1 11000( 5100 (200.8 [0.15 | 1 8700| 4000 [157.5|0.11 |1 6500| 1800 | 70.9 |0.06 |1
0.8 {0.9°| 30 (13000| 5700 |224.4(0.12 |1 11000 4000 (157.5(0.09 |1 8700| 3000 |118.1]0.07 |1 6500| 1400 | 55.1 |0.04 |1
0.8 {0.9°| 40 (11000| 3600 | 141.7{0.08 |1 9100| 2600 [102.4|0.06 |1 7400| 2000 | 78.7 | 0.05 |1 5500| 1000 | 39.4 | 0.025 | 1

1 1 1 1

1 1 1 1

-

I I I I I I )

0.8 |0.9°| 50 | 8000 2600 | 102.40.07 6600| 1800 | 70.9 | 0.05 5800| 1500 | 59.1 | 0.04 4600/ 800 | 31.5 |0.02
0.8 |{0.9°| 60 | 7800|2480 | 97.6|0.06 6600| 1740 | 68.5 | 0.05 5000| 1250 | 49.2 | 0.04 3900/ 610 | 24.0 |0.02

Depth of cut %&@

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

2) Air blow or oil mist is recommended for good chip evacuation.

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

4) 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 poor, vibration or abonrmal sound can occur. In this case, please reduce the revolution and feed
rate proportionately, or set a lower depth of cut.
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IMPACT MIRACLE vibration control end mills

VFHVRB

4 flute, Corner radius, Short cut length, Irregular helix flutes

Carbon Steel, Cast Iron, Alloy steel, Tool steel, Hardened Steel (45—55HRC) [ Hardened Steel (55—62HRC)
Alloy Steel (—30HRC) Pre-hardened steel
Work material
AISI 1050, AISI No 35 B, AISI H13, AISI W1-10, AISI H13 AISI D2
AISI P20 AISI P21

Dia. | R [Taperangle L'\e‘ﬁgt(h Revolution| Table feed | pepthofcut| Dephof et | Revolution| Table feed | nepthof eut| Dephofcut |Revolution| Table feed  [Depth of eut| Deptofcut | Revolution| Table feed et of cut| Depthofeat
(mm) | (mm) | oneside | mem) [ (Min™) [(mmmin) (1PM) | @p(mm) |ae(mm) | (min”) [mmimin)| (1PM) | ap(mm) | ae(mm) | (in™) [ mmmin)] (1PM) | @p(mm) | ae(mm) | (min) immin)] (1PM) | 2p(mm) | ae(mm)

0.4°| 25 {10000 | 9900 |389.8|0.24 | 1.5 |8300|7000|275.6/0.19 | 1.5 |6700|5600|220.5| 0.14 | 1.5 [5000({2500| 98.4|0.07 | 1.5
0.4°| 30 {10000 | 9900 |389.8|0.24 | 1.5 |8300|7000|275.6/0.19 | 1.5 |6700/5600/220.5|0.14 | 1.5 [5000|2500| 98.4(0.07 | 1.5
0.4°| 3510000 | 9900 |389.8|0.15 | 1.5 |8300|7000|275.6/0.12 | 1.5 |6700/5600|220.5|0.09 | 1.5 (5000|2500 98.4|0.04 | 1.5
0.4°| 40 (10000 | 9900 {389.8| 0.15 | 1.5 |8300|7000|275.6|0.12 | 1.5 [6700/5600(220.5| 0.09 | 1.5 |5000|2500| 98.4|0.04 | 1.5
0.4°| 45 (10000 | 9900 [389.8| 0.15 | 1.5 |8300|7000|275.6|0.12 | 1.5 [6700|5600(220.5| 0.09 | 1.5 |5000{2500| 98.4|0.04 | 1.5
0.4°| 50| 8100 | 6300 |248.0| 0.14 | 1.5 |6700|4420|174.0| 0.11 | 1.5 |5400/3500|137.8|0.08 | 1.5 [4000|1600| 63.0{0.04 | 1.5
0.9°| 2510000 | 9900 |389.8| 0.24 | 1.5 |8300|7000|275.6/0.19 | 1.5 |6700/5600|220.5| 0.14 | 1.5 [5000(2500| 98.4|0.07 | 1.5
0.9°| 3010000 | 9900 |389.8|0.15 | 1.5 |8300|7000|275.6/0.12 | 1.5 |6700/5600/220.5|0.09 | 1.5 [5000|2500| 98.4|0.04 | 1.5
0.9°| 40 (10000 | 9900 [389.8| 0.15 | 1.5 |8300|7000|275.6|0.12 | 1.5 [6700|5600(220.5| 0.09 | 1.5 |5000|2500| 98.4|0.04 | 1.5
0.9°| 50/ 8100 | 6300 |248.0| 0.14 | 1.5 |6700|4420|174.0| 0.11 | 1.5 |5400/3500|137.8|0.08 | 1.5 [4000|1600| 63.0{0.04 | 1.5
1 0.9°| 60| 8100 | 6300|248.0| 0.11 | 1.5 |6700|4420|174.0| 0.08 | 1.5 |5400|3500|137.8|0.06 | 1.5 [4000|1600| 63.0{0.03 | 1.5
1.5 |0.9°| 40| 6600 11000 |433.1|0.4 5500(7600{299.2| 0.32 4500(6100(240.2| 0.24 3300(2700(106.3|0.12
1.5 |0.9°| 50| 6600 (11000 |433.1| 0.4 5500(7600{299.2| 0.32 4500(6100(240.2| 0.24 3300(2700(106.3|0.12
1.5 |0.9°| 60| 6600 (11000 |433.1|0.25 5500(7600{299.2| 0.2 4500(6100{240.2| 0.15 3300(2700(106.3| 0.08
1.5 |0.9°| 70| 5400 | 8700|342.5|0.23 4400|6200|244.1/ 0.18 3600(5000{196.9| 0.14 2700/2200| 86.6|0.07
2 |0.9°| 60/ 5000 11000 |433.1/0.48 4200|7600|299.2| 0.37 3300(6100{240.2| 0.29 2500(2700(106.3| 0.14
8 |2 |0.9°| 80| 500011000 |433.1|0.3 4200|7600|299.2| 0.23 3300(6100(240.2| 0.18 2500(2700{106.3| 0.09
0.9°| 80 | 4000 11000 |433.1| 0.48 3300(7600(299.2| 0.37 2700(61001240.2| 0.29 | 4.5 |2000|2700{106.3| 0.14
0.9° | 120 | 3200 | 8700 |342.5| 0.27 2700{6200{244.1| 0.21 2100{5000|196.9/ 0.16 | 4.5 |1600/2200| 86.6|0.08
0.9°| 80| 3300 (10000 |393.7|0.72 2700(7100|279.5| 0.56 2200(5600{220.5| 0.36 1700|2500 98.4/0.18
0.9° | 120 | 3300 {10000 |393.7| 0.45 2700|7100|279.5| 0.35 2200(5600(220.5| 0.23 1700|2500 98.4|0.12

Depth of cut %ap

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

2) Air blow or oil mist is recommended for good chip evacuation.

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

4) 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 poor, vibration or abonrmal sound can occur. In this case, please reduce the revolution and feed
rate proportionately, or set a lower depth of cut.
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IMPACT MIRACLE vibration control end mi

For your safety

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

@Don't touch breakers and chips without gloves. @Please machine within recommended application range, and exchange expired tools with new parts in advance. @Please use safety cover and wear
safety glasses. @When using compounded cutting oils, please take fire prevention. @When attaching chips or spare parts, please use the attached wrench or spanner. @When using fools in revolution

SMITSUBISHI MATERIALS CORPORATION

S MITSUBISHI MATERIALS U.S.A. CORPORATION

Customer Service : 800-523-0800
Technical Service : 800-486-2341

LOS ANGELES HEAD OFFICE MMC METAL DE MEXICO, S.A. DE C.V.

11250 Slater Avenue, Fountain Valley, CA 92708 Av. La Cafiada No.16, Parque Industrial Bernardo Quintana,
TEL : 714-352-6100 FAX : 714-668-1320 El Marques, Queretaro, CP76246, Mexico

CHICAGO OFFICE TEL : +52-442-221-6136 FAX : +52-442-221-6134

1314B North Plum Grove Road, Schaumburg, IL 60173
TEL : 847-252-6300 FAX : 847-519-1732

TORONTO OFFICE
6535, Millcreek Drive, Units, 63&64, Mississauga, Ontario L5SN 2M2, Canada
TEL : 905-814-0240 FAX : 905-814-0245

Mitsubishi Carbide Home page : http://www.mitsubishicarbide.com
(Tools specifications subject to change without notice.)

EXP-09-N099
Printed in U.S.A.  03/11




