
Value
Coating

B-1

®

So
lid

 C
ar

bi
de

 E
nd

 M
ill

s

Solid Carbide End Mills

Medium

Use Conventional

Page

Catalog Number

No. of Flutes

Flute Helix

Coating

Carbon Steel
Alloy Steel

H
ar

de
ne

d 
St

ee
l

Stainless Steel

Cast Iron

Copper Alloy

Graphite

Titanium Alloy

Plastic

Features

B-8

SEM2

2 Flutes

B-8

SEM4

4 Flutes

B-10

DV-SOCS3

3 Flutes

B-12

DZ-SOCS4

B-12

DZ-SOCM4

B-12

DZ-SOCL4

Regular

30
° H

el
ix

 a
ng

le
, s

ta
nd

ar
d

le
ng

th
 o

f c
ut

.

30
° H

el
ix

 a
ng

le
, s

ta
nd

ar
d

le
ng

th
 o

f c
ut

.

45
° H

el
ix

 a
ng

le
, s

ta
nd

ar
d

le
ng

th
 o

f c
ut

, u
ni

qu
e

ce
nt

er
 c

ut
tin

g 
ed

ge
 fo

r
pl

un
gi

ng
.

45
° H

el
ix

 a
ng

le
, s

ta
nd

ar
d

le
ng

th
 o

f c
ut

.

45
° H

el
ix

 a
ng

le
, m

ed
iu

m
le

ng
th

 o
f c

ut
.

45
° H

el
ix

 a
ng

le
, l

on
g

le
ng

th
 o

f c
ut

.

= First Choice                 = Second Choice

Aluminum Alloy

B-12

DZ-SOCLS4

Long

4 Flutes

45°30°

Regular

~45HRC

~50HRC

~65HRC

Length of Cut

Diameter 1~12mm 2~12mm 3~20mm 3~22mm 3~20mm 6~20mm 3~22mm

TiAIN TiAIN

45
° H

el
ix

 a
ng

le
, l

on
g

sh
an

k 
ty

pe
.



®

B-2

Solid Carbide End Mills

Solid C
arbide End M

ills

Medium

For High Hardened Steel

B-16

SEHS
SEHH

B-16

SEHH-R02

B-18

SEHM

B-19

SEHL

B-20

DZ-SEPL

B-21

AL-SEES2

B-21

AL-SEEL2

B-25

AL-SEES3

B-25

AL-SEEZ3

Regular

50
° H

el
ix

 a
ng

le
, f

or
 h

ig
h

ha
rd

en
ed

 s
te

el
.

45
° H

el
ix

 a
ng

le
, l

on
g 

le
ng

th
of

 c
ut

 w
ith

 s
ha

rp
 c

or
ne

r.

45
° H

el
ix

 a
ng

le
, h

ig
h 

fe
ed

cu
tti

ng
, w

ith
 s

ha
rp

 c
or

ne
r.

50
° H

el
ix

 a
ng

le
, f

or
 h

ig
h

ha
rd

en
ed

 s
te

el
 w

ith
 c

or
ne

r
ra

di
us

 o
f 0

.2
m

m
.

= First Choice                 = Second Choice

Long

4-6 Flutes

60°50°

Regular Long Regular

1~20mm 3~20mm 6~20mm 6~20mm 16~30mm 1~25mm 3~25mm 3~25mm 3~25mm

DH TiAIN

General Cutting for Aluminum

6 Flutes 2 Flutes 3 Flutes

45°

None

50
° H

el
ix

 a
ng

le
, f

or
 h

ig
h

ha
rd

en
ed

 s
te

el
 w

ith
m

ed
iu

m
 fl

ut
e 

le
ng

th
.

50
° H

el
ix

 a
ng

le
, f

or
 h

ig
h

ha
rd

en
ed

 s
te

el
 w

ith
lo

ng
 fl

ut
e 

le
ng

th
.

60
° H

el
ix

 a
ng

le
, l

on
g 

le
ng

th
of

 c
ut

 fo
r w

el
ds

 a
nd

ha
rd

en
ed

 s
te

el
.

45
° H

el
ix

 a
ng

le
, l

hi
gh

 fe
ed

cu
tti

ng
, s

ta
nd

ar
d 

le
ng

th
of

 c
ut

 w
ith

 s
lim

 s
ha

nk
.

45
° H

el
ix

 a
ng

le
, s

ta
nd

ar
d

le
ng

th
 o

f c
ut

 w
ith

 s
ha

rp
co

rn
er

.
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So
lid
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ar

bi
de

 E
nd

 M
ill

s

Solid Carbide End Mills

Regular

Use General Cutting for Aluminum Roughing for Aluminum

Page

Catalog Number

No. of Flutes

Flute Helix

Coating

Carbon Steel
Alloy Steel

H
ar

de
ne

d 
St

ee
l

Stainless Steel

Cast Iron

Copper Alloy

Graphite

Titanium Alloy

Plastic

Features

B-28

AL-SEES3-LS

B-29

AL-SEES3-LS-R02

B-31

AL-SEES3-XLS-R02

B-33

AL-OCRS

B-35

AL-OCRL

B-36

AL-OCRS-LS

Regular

45
° H

el
ix

 a
ng

le
, l

on
g

sh
an

k 
ty

pe
 w

ith
 s

ha
rp

co
rn

er
.

45
° H

el
ix

 a
ng

le
, l

on
g

sh
an

k 
ty

pe
 w

ith
 0

.2
m

m
co

rn
er

 ra
di

us
.

30
° H

el
ix

 a
ng

le
, f

or
de

ep
 w

id
th

 o
f c

ut
, l

on
g

le
ng

th
 o

f c
ut

.

30
° H

el
ix

 a
ng

le
, 

fo
r d

ee
p 

w
id

th
 o

f c
ut

.

45
° H

el
ix

 a
ng

le
, s

an
da

rd
le

ng
th

 o
f c

ut
 w

ith
ex

tr
a 

lo
ng

 s
ha

nk
 a

nd
0.

2m
m

 c
or

ne
r r

ad
iu

s.

30
° H

el
ix

 a
ng

le
, f

or
de

ep
 w

id
th

 o
f c

ut
, l

on
g

le
ng

th
 o

f c
ut

 w
ith

 s
lim

sh
an

k.

= First Choice                 = Second Choice

Aluminum Alloy

Long

3 Flutes

30°45°

~45HRC

~50HRC

~65HRC

Length of Cut

Diameter 3~22mm 6~22mm 6~22mm 3~30mm 6~30mm 6~30mm

None

Short



Value
Coating

®

B-4

Solid Carbide Radius End Mills

Solid C
arbide End M

ills

Short

For High Hardened Steel

B-37

SEHH-R

B-39

SFSR

B-47

DV-OCSAR

B-49

DZ-SOCS4

B-49

DZ-SOCM4

B-51

AL-SEES2-R

B-54

AL-SEES3-R

B-54

AL-SEES3-LS-R

Regular

42
°-

45
° H

el
ix

 a
ng

le
,

fo
r fl

ut
e 

le
ng

th
.

50
° H

el
ix

 a
ng

le
, f

or
 h

ig
h

ha
rd

en
ed

 s
te

el
 w

ith
 c

or
ne

r
ra

di
us

.

50
°-

52
° H

el
ix

 a
ng

le
, f

or
 h

ig
h

ha
rd

en
ed

 s
te

el
 w

ith
 c

or
ne

r
ra

di
us

.

45
° H

el
ix

 a
ng

le
, f

or
ha

rd
en

ed
 s

te
el

 w
ith

st
an

da
rd

 fl
ut

e 
le

ng
th

.

45
° H

el
ix

 a
ng

le
, f

or
ha

rd
en

ed
 s

te
el

 w
ith

m
ed

iu
m

 fl
ut

e 
le

ng
th

.

45
° H

el
ix

 a
ng

le
, s

ta
nd

ar
d

le
ng

th
 o

f c
ut

 w
ith

 c
or

ne
r

ra
di

us
.

45
° H

el
ix

 a
ng

le
, s

ta
nd

ar
d

le
ng

th
 o

f c
ut

 w
ith

 c
or

ne
r

ra
di

us
.

= First Choice                 = Second Choice

Regular

4-6 Flutes

45° 45°50° 50°-52° 42°-45°

Medium Regular Regular

3~20mm 2~12mm 3~12mm 3~20mm 6~10mm 6~20mm 10~12mm 3~25mm

DH TiAIN

General Cutting for Aluminum

4 Flutes 2 Flutes 3 Flutes 3 Flutes

45°

None

(~70HRC) (~70HRC)

45
° H

el
ix

 a
ng

le
, s

ta
nd

ar
d

flu
te

 le
ng

th
, l

on
g 

sl
im

sh
an

k 
w

ith
 c

or
ne

r r
ad

iu
s.



DH
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s

Solid Carbide End Mills

Value
Coating

Solid Carbide Ball Nose End Mills
Use For Hardened Steel Conventional

Page

Catalog Number

No. of Flutes

Flute Helix

Coating

Carbon Steel
Alloy Steel

H
ar

de
ne

d 
St

ee
l

Stainless Steel

Cast Iron

Copper Alloy

Graphite

Titanium Alloy

Plastic

Features

B-57

SFSB

B-60

DV-OCSB

B-62

DH-OCHB

4 Flutes

B-64

DZ-OCUB

B-66

DZ-OCLB-S

B-67

DZ-OCLB-T

Regular

30
° H

el
ix

 a
ng

le
,

st
an

da
rd

 ty
pe

, f
or

ha
rd

en
ed

 s
te

el
 u

p 
to

70
H

R
C

.

30
° H

el
ix

 a
ng

le
,

st
an

da
rd

 ty
pe

, f
or

ha
rd

en
ed

 s
te

el
 u

p 
to

65
H

R
C

.

45
° H

el
ix

 a
ng

le
,

st
an

da
rd

 ty
pe

, f
or

ha
rd

en
ed

 s
te

el
 u

p 
to

70
H

R
C

 a
nd

 s
hr

in
k 

fit
.

30
° H

el
ix

 a
ng

le
,

st
an

da
rd

 le
ng

th
.

= First Choice                 = Second Choice

Aluminum Alloy

B-68

AL-DPBS

2 Flutes

45°30°

~45HRC

~50HRC

~65HRC

Length of Cut

Diameter 1~12mm 1~20mm 1~12mm 6~20mm 4~25mm 4~12mm 1~12mm

DH TiAIN

For
Aluminum

2 Flutes

45° 30° 25°

None

30
° H

el
ix

 a
ng

le
,

st
an

da
rd

 ty
pe

 w
ith

ex
tr

a 
lo

ng
 s

tr
ai

gh
t

sh
an

k.

30
° H

el
ix

 a
ng

le
,

st
an

da
rd

 ty
pe

 w
ith

ex
tr

a 
lo

ng
 ta

pe
re

d
sh

an
k.

25
° H

el
ix

 a
ng

le
,

st
an

da
rd

 ty
pe

 w
ith

po
si

tiv
e 

ra
ke

 a
ng

le
an

d 
sh

rin
k 

fit
.

(~70HRC) (~70HRC)



®

B-6

Solid Carbide Chamfering End Mills

Solid C
arbide End M

ills

Aluminum Chamfering Hardened Materials
Chamfering

B-69

AL-VME

B-70

AL-VME-LS

B-71

SFSV

Regular

Fo
r c

ha
m

fe
rin

g
ha

rd
en

ed
 s

te
el

.

Fo
r c

ha
m

fe
rin

g
al

um
in

um
.

Fo
r c

ha
m

fe
rin

g
al

um
in

um
 w

ith
 lo

ng
sh

an
k.

= First Choice                 = Second Choice

1 Flute 3 Flutes

- -

3~10mm 3~10mm 1~12mm

None DH
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Solid Carbide End MillsNotes



®

B-8

Solid Carbide End Mills

Solid C
arbide End M

ills

D

L

l1

SEM2 & SEM4 Type
- 2 & 4 Flute styles with 30° Helix

METRIC

CATALOG
NUMBER STK

DIMENSIONS
D L d

SEM2010
SEM2015
SEM2020
SEM2025
SEM2030
SEM2040
SEM2050
SEM2060
SEM2080
SEM2100
SEM2120

1
1.5
2

2.5
3
4
5
6
8
10
12

l1
3

4.5
6.5
6.5
9
12
15
16
20
22
25

40
40
40
40
50
50
50
50
64
70
75

4
4
4
4
6
6
6
6
8

10
12

•
•
•
•
•
•
•
•
•
•
•

CATALOG
NUMBER STK

DIMENSIONS
D L d

SEM4020
SEM4025
SEM4030
SEM4040
SEM4050
SEM4060
SEM4080
SEM4100
SEM4120

2
2.5
3
4
5
6
8

10
12

l1
6.5
6.5
9

12
15
16
20
22
25

40
40
50
50
50
50
64
70
75

4
4
6
6
6
6
8

10
12

•
•
•
•
•
•
•
•
•

Recommended Cutting Data for SEM2 type
Material

2
2.5
3
4
5
6
8
10
12

Carbon Steel, Cast Iron Alloy Steel
25 ~ 40HRC

Diameter
(mm)

N
(rpm) Vf

(ipm)

Type
of

Machining

15,900
12,700
10,600
8,000
6,300
5,300
4,000
3,200
2,700

15.7
15.7
15.7
15.7
15.7
23.6
23.6
23.6
23.6

Side
Milling Slotting

19.7
19.7
19.7
20.5
20.5
20.5
20.5
20.5
20.5

N
(rpm) Vf

(ipm)

19,100
9,500
6,400
4,800
3,800
3,200
2,400
1,900
1,600

9.4
9.4
9.4
9.4
9.4

14.2
14.2
14.2
14.2

Side
Milling Slotting

11.8
11.8
11.8
12.2
12.2
12.2
12.2
12.2
12.2

N
(rpm) Vf

(ipm)

9,500
4,770
3,180
2,380
1,900
1,600
1,200
950
800

4.3
4.3
4.3
4.3
4.3
6.3
6.3
6.3
6.3

Side
Milling Slotting

5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5

Hardened Alloy Steel
40 ~ 50 HRC

ap=1.5D
ae 0.2D

ae

ap

ap 0.2D
D 3

ap 0.5D
D 3

ap

ae=D ae

ap

ap=1.5D
ae 0.2D

ap 0.2D
D 3

ap 0.5D
D 3

ap

ae=D

SEM2 SEM4

Shoulder Milling Slotting

D

L
l1

 0
-0.02
 0
-0.025
 0
-0.03

Tolerances
5mm

6mm, 8mm

10mm, 12mm

d 
h6d 

h6

Notes:	 1.	Above cutting conditions are for general guidance.
	 2.	The figures should be adjusted according to machining shape, purpose, rigidity of machine and work clamping.
	 3.	Recommend to down cut with air blow or mist coolant.

Rough
Machining

Semi Finish
Machining
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Solid Carbide End Mills
Recommended Cutting Data for SEM4 type

Material

1
2
3
4
5
6
8
10
12

Carbon Steel, Cast Iron Alloy Steel
25 ~ 40HRC

Diameter
(mm)

N
(rpm) Vf

(ipm)

Type
of

Machining

31,800

15,900

10,600

8,000

6,300

5,300

4,000

3,200

2,700

5.5

9.4

9.4

9.4

9.4

13.4

13.4

13.4

14.2

Side
Milling Slotting

9.1

11.0

11.0

11.0

11.0

15.7

15.7

15.7

15.7

N
(rpm) Vf

(ipm)

19,100

9,500

6,400

4,800

3,800

3,200

2,400

1,900

1,600

3.1

5.5

5.5

5.5

5.5

7.9

7.9

7.9

8.7

Side
Milling Slotting

5.5

6.7

6.7

6.7

6.7

9.4

9.4

9.4

9.4

N
(rpm) Vf

(ipm)

9,500

4,770

3,180

2,380

1,900

1,600

1,200

950

800

1.6

2.6

2.6

2.6

2.6

3.5

3.5

3.5

3.9

Side
Milling Slotting

2.4

3.0

3.0

3.0

3.0

4.3

4.3

4.3

4.3

Hardened Alloy Steel
40 ~ 50 HRC

ap=1.5D
ae 0.2D

ae

ap

ae

ap

ap=1.5D
ae 0.2D

Notes:	 1.	Above cutting conditions are for general guidance.
	 2.	The figures should be adjusted according to machining shape, purpose, rigidity of machine and work clamping.
	 3.	Recommend to down cut with air blow or mist coolant.

Shoulder Milling Slotting

Rough
Machining

Semi Finish
Machining



®

B-10

Solid Carbide End Mills

Solid C
arbide End M

ills

METRIC

Shoulder Milling Slotting Helical Interpolation

DV-SOCS3 Type
- 3 Flute with 45° Helix and unique center cutting geometry
  for drilling up to 1xD

CATALOG NUMBER STK DIMENSIONS
D L d

DV-SOCS3030
DV-SOCS3040
DV-SOCS3050
DV-SOCS3060
DV-SOCS3080
DV-SOCS3100
DV-SOCS3120
DV-SOCS3160
DV-SOCS3200

3
4
5
6
8
10
12
16
20

l
8
11
13
13
19
22
26
32
38

60
60
60
60
75
80

100
110
125

6
6
6
6
8

10
12
16
20

●
●
●
●
●
●
●
●
●

Recommended Cutting Data for DV-SOCS3 type for continuous milling & drilling

Notes:	 1. Above cutting conditions are general guidance. Adjust Ae & ap for semi-finishing.
	 2. In case of drilling, use coolant.
	 3. The figures should be adjusted according to rigidity of machine & work rigidity.
	 4. Use step feed when drilling chips become long.

Material

3
4
5
6
8
10
12
16
20

Diameter

Carbon Steel, Cast Iron
(1055, 35)

10,600
8,000 
6,300
5,300
4,000 
3,200 
2,700
2,000
1,600

n
(rpm)

Vf (ipm)

Alloy Steel, Pre-Hardened Steel, Mold Steel
(P20)

Drilling Slotting
13.0
14.6
14.6
13.8
13.8
13.8
13.8
12.6
11.8

18.9
19.3
19.3
19.3
19.3
19.3
19.3
18.1
17.3

6,400 
4,800
3,800
3,200
2,400
1,900
1,600
1,200
950

n
(rpm)

Vf (ipm)

Drilling Slotting
6.3
7.5
8.3
9.1
9.4
9.4
8.7
8.7
7.5

11.4
11.8
11.8
11.8
11.8
11.8
11.8
11.4
11.0

Material

3
4
5
6
8
10
12
16
20

Diameter

Hardened Tool Steel (40-50HRC)
(H13)

3,200
2,400
1,900
1,600
1,200
950
800
600
480

n
(rpm)

Vf (ipm)

Stainless Steel
(304, 316 Stainless)

Drilling Slotting
3.1
3.7
3.9
4.3
4.3
4.3
3.9
3.9
3.7

3.5
4.7
4.7
4.7
4.7
4.3
4.3
3.9
3.5

6,400
4,800
3,800
3,200
2,400
1,900
1,600
1,200
950

n
(rpm)

Vf (ipm)

Drilling Slotting
3.9
4.7
5.1
5.9
5.5
5.1
5.1
4.7
4.3

7.5
9.4

10.2
9.8
9.4
8.7
8.7
7.9
7.1

　

　

l

L l

2 10°

D < d

Drilling
Ae=D

ap

ap=D (Carbon Steel,
Alloy Steel, Pre-hardened
Steel, Mold Steel, Cast Iron)
ap=0.2D (Hardened Steel)
ap=0.5D (Stainless Steel)

ap=D (Carbon Steel,
Alloy Steel, Pre-hardened
Steel, Mold Steel, Cast Iron)
ap=0.2D (Hardened Steel)
ap=0.5D (Stainless Steel)

Slotting
Ae=D

ap

   
   

  0
   

D
 -0

.0
2 d 

h5

   
   

  0
   

D
 -0

.0
2

d 
= 

h5

Rough
Machining

Semi Finish
Machining

Drilling
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Recommended Cutting Data for DV-SOCS3 type

Material

3
4
5
6
8
10
12
16
20

Diameter

Stainless Steel
(304, 316 Stainless)

12,700
9,600
7,500
6,300
4,800
3,800
3,200
2,400
1,900

n
(rpm)

30
35
35
43
47
47
43
33
28

Vf
(ipm)

Hardened Tool Steel
H13

(40-50HRC)

Alloy Steel, Mold Steel
Pre-Hardened Steel

(P20)

Carbon Steel, Cast Iron
(1055, 35)

7,400
5,500
4,500
3,700
2,800
2,200
1,850
1,400
1,100

n
(rpm)

18
22
25
26
28
28
24
20
16

Vf
(ipm)

3,800
2,850
2,200
1,900
1,400
1,100
950
700
560

n
(rpm)

8
8
8
11
11
9
9
8
7

Vf
(ipm)

7,400
5,500
4,500
3,700
2,800
2,200
1,850
1,400
1,100

n
(rpm)

12
17
21
20
20
20
19
17
14

Vf
(ipm)

1. Shoulder cutting

Material

3
4
5
6
8
10
12
16
20

Diameter

Stainless Steel
(304, 316 Stainless)

10,600
8,000 
6,300
5,300
4,000
3,200
2,700
2,000
1,600

n
(rpm)

19
19
19
19
19
19
19
18
17

Vf
(ipm)

Hardened Tool Steel
H13

(40-50HRC)

Alloy Steel, Mold Steel
Pre-Hardened Steel

(P20)

Carbon Steel, Cast Iron
(1055, 35)

6,400
4,800
3,800
3,200
2,400
1,900
1,600
1,200
950

n
(rpm)

11
12
12
12
12
12
12
11
11

Vf
(ipm)

3,200
2,400
1,900
1,600
1,200
950
800
600
480

n
(rpm)

4
5
5
5
5
4
4
4
4

Vf
(ipm)

6,400
4,800
3,800
3,200
2,400
1,900
1,600
1,200
950

n
(min-1)

7
9

10
10
9
9
9
8
7

Vf
(ipm)

2. Slotting

Notes:	 1. Above cutting conditions are for general guidance. Adjust Ae & ap for semi-finishing.
	 2. The figures should be adjusted according to machining rigidity work rigidity.
	 3. Recommend to down cut with air blow, on stainless steel use coolant.

Ae=0.2D (Carbon Steel, Alloy Steel, Pre-hardened Steel, Mold Steel, Cast Iron)
Ae=0.1D (Hardened Steel, Stainless)

ap=D (Carbon Steel, Alloy Steel, Pre-hardened Steel, Mold Steel, Cast Iron)
ap=0.2D (Hardened Steel)
ap=0.5D (Stainless Steel)

Slotting

Shoulder Cutting

Ae=D

ap

Ap=1.5D

Ae

Shoulder Milling Slotting Helical Interpolation

Solid Carbide End Mills

Rough
Machining

Semi Finish
Machining

Drilling
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B-12

Solid Carbide End Mills

Solid C
arbide End M

ills

METRIC

Shoulder Milling Slotting

DZ-SOCS4, DZ-SOCM4, DZ-SOCL4, DZ-SOCLS4 Type
- 4 Flute with 45° Helix and sharp corner

CATALOG
NUMBER STK

DIMENSIONS
D L d

DZ-SOCS4030
DZ-SOCS4040
DZ-SOCS4050
DZ-SOCS4060
DZ-SOCS4080
DZ-SOCS4100-S8
DZ-SOCS4100
DZ-SOCS4120-S10
DZ-SOCS4120
DZ-SOCS4130
DZ-SOCS4140-S12
DZ-SOCS4150
DZ-SOCS4160-S14
DZ-SOCS4160
DZ-SOCS4180-S16
DZ-SOCS4200-S18
DZ-SOCS4200
DZ-SOCS4220-S20

3.0
4.0
5.0
6.0
8.0
10.0
10.0
12.0
12.0
13.0
14.0
15.0
16.0
16.0
18.0
20.0
20.0
22.0

l1
8
11
13
13
19
22
22
26
26
26
26
26
32
32
32
38
38
40

60
60
60
60
75
80
80
100
100
100
110
110
110
110
125
125
125
130

6
6
6
6
8
8

10
10
12
12
12
16
14
16
16
18
20
20

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

DZ-SOCS4
CATALOG
NUMBER STK

DIMENSIONS
D L d

DZ-SOCL4060
DZ-SOCL4080
DZ-SOCL4100
DZ-SOCL4120
DZ-SOCL4160
DZ-SOCL4200

6.0
8.0

10.0
12.0
16.0
20.0

l1
25
35
45
55
65
75

70
90

100
120
135
155

6
8

10
12
16
20

●

●

●

●

●

●

DZ-SOCL4

CATALOG
NUMBER STK

DIMENSIONS
D L d

DZ-SOCM4030
DZ-SOCM4040
DZ-SOCM4050
DZ-SOCM4060
DZ-SOCM4080
DZ-SOCM4090
DZ-SOCM4100
DZ-SOCM4120
DZ-SOCM4130
DZ-SOCM4150
DZ-SOCM4160
DZ-SOCM4200

3.0
4.0
5.0
6.0
8.0
9.0
10.0
12.0
13.0
15.0
16.0
20.0

l1
16
18
21
21
26
26
34
38
38
38
48
56

60
60
60
60
75
80
90
100
100
110
110
130

6
6
6
6
8

10
10
12
12
16
16
20

●

●

●

●

●

●

●

●

●

●

●

●

DZ-SOCM4

CATALOG
NUMBER STK

DIMENSIONS
D L d

DZ-SOCLS4060
DZ-SOCLS4060-S5.8
DZ-SOCLS4070
DZ-SOCLS4070-S6.8
DZ-SOCLS4080
DZ-SOCLS4080-S7.8
DZ-SOCLS4090
DZ-SOCLS4090-S8.8
DZ-SOCLS4100
DZ-SOCLS4100-S9.8
DZ-SOCLS4110
DZ-SOCLS4120
DZ-SOCLS4130
DZ-SOCLS4140
DZ-SOCLS4160
DZ-SOCLS4170
DZ-SOCLS4180
DZ-SOCLS4190
DZ-SOCLS4200-S18
DZ-SOCLS4220-S20

6.0
6.0
7.0
7.0
8.0
8.0
9.0
9.0

10.0
10.0
11.0
12.0
13.0
14.0
16.0
17.0
18.0
19.0
20.0
22.0

l1
9
9
9
9

12
12
12
12
15
15
15
18
18
18
24
24
27
30
30
35

120
120
120
120
135
135
135
135
150
150
150
160
160
160
180
180
180
200
200
220

5
5.8
6

6.8
7

7.8
8

8.8
9

9.8
10
11
12
13
15
16
16
16
18
20

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

DZ-SOCLS4

 0
-0.015
 0
-0.02

Tolerances
Up to 6mm

Over 6mm

d 
h5

L
l1

D

Rough
Machining

Semi Finish
Machining
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Shoulder Milling Slotting

Solid Carbide End Mills

Material

3
4
5
6
8
10
12
16
20
22

Diameter

Type
of

Machining
-

Slotting

Stainless Steel
(304, 316)

8,500
6,400
5,100
4,250
3,200
2,550
2,100
1,600
1,250
1,150

n
(rpm)

30
31
31
31
31
31
31
24
23
22

Vf
(ipm)

Hardened Tool Steel
H13 (40~50HRC)

Alloy Steel, Mold Steel
Pre-Hardened Steel (P20)

Carbon Steel, Cast Iron
(1055, 35)

5,300
4,000
3,200
2,650
2,000
1,600
1,400
1,000
800
750

n
(rpm)

19
19
19
19
19
19
19
15
13
12

Vf
(ipm)

2,650
2,000
1,600
1,350
1,000
800
660
500
400
360

n
(rpm)

6
8
8
8
8
7
7
6
5
4

Vf
(ipm)

5,300
4,000
3,200
2,650
2,000
1,600
1,400
1,000
800
750

n
(rpm)

13
16
17
17
16
15
15
13
13
12

Vf
(ipm)

Recommended Cutting Data for DZ-SOCS4 type

Material

3
4
5
6
8
10
12
16
20
22

Diameter

Type
of

Machining
-

Shoulder
Cutting

Stainless Steel
(304, 316)

10,600
8,000
6,300
5,300
4,000
3,200
2,700
2,000
1,600
1,500

n
(rpm)

26
30
30
37
39
39
35
31
31
31

Vf
(ipm)

Hardened Tool Steel
H13 (40~50HRC)

Alloy Steel, Mold Steel
Pre-Hardened Steel (P20)

Carbon Steel, Cast Iron
(1055, 35)

6,400
4,800
3,800
3,200
2,400
1,900
1,600
1,200
950
900

n
(rpm)

15
19
21
22
24
24
21
19
19
18

Vf
(ipm)

3,180
2,380
1,900
1,600
1,200
950
800
600
480 
450

n
(rpm)

7
7
7
9
9
8
8
7
6
6

Vf
(ipm)

6,400
4,800
3,800
3,200
2,400
1,900
1,600
1,200
950
900

n
(rpm)

10
15
18
18
17
17
17
15
14
14

Vf
(ipm)

ae

ap

ap=1.5D
ae=0.2D

ae

ap

ap=1.5D
ae=0.2D

ae

ap

ap=1.5D
ae=0.1D

ae

ap

ap=1.5D
ae=0.1D

ap

ae

ap=D
ae=D

ap

ae

ap=D
ae=D

ap

ae

ap=0.2D
ae=D

ap

ae

ap=0.5D
ae=D

Notes:	 1. Above cutting conditions are for general guidance. Adjust ae & ap for semi-finishing.
	 2. The figures should be adjusted according to machining shape, purpose, rigidity of machine an work clamping.
	 3. Recommend to down cut with air blow or mist coolant.

Rough
Machining

Semi Finish
Machining
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Solid Carbide End Mills

Solid C
arbide End M

ills

Shoulder Milling

Material

6
8
10
12
16
20

Diameter

Type
of

Machining
-

Shoulder
Cutting

Stainless Steel
(304, 316)

2,650
1,990
1,590
1,330
990
800

n
(rpm)

19
20
20
17
16
16

Vf
(ipm)

Hardened Tool Steel
H13 (40~50HRC)

Alloy Steel, Mold Steel
Pre-Hardened Steel (P20)

Carbon Steel, Cast Iron
(1055, 35)

1,590
1,190
950
800
600
470

n
(rpm)

11
9
9
9
8
7

VVf
(ipm)

800
600
480
400
300
240

n
(rpm)

5
5
4
4
3
3

Vf
(ipm)

1,590
1,190
950
800
600
480

n
(rpm)

9
9
8
8
8
7

Vf
(ipm)

Recommended Cutting Data for DZ-SOCM4 type

Material

3
4
5
6
8
10
12
16
20

Diameter

Type
of

Machining
-

Shoulder
Cutting

Stainless Steel
(304, 316)

7,420
5,570
4,450
3,700
2,785
2,220
1,850
1,390
1,110

n
(rpm)

18
20
21
26
27
27
24
22
22

Vf
(ipm)

Hardened Tool Steel
H13 (40~50HRC)

Alloy Steel, Mold Steel
Pre-Hardened Steel (P20)

Carbon Steel, Cast Iron
(1055, 35)

4,240
3,180
2,540
2,120
1,590
1,270
1,060
790
630

n
(rpm)

10
13
14
15
13
12
12
11
10

Vf
(ipm)

2,120
1,590
1,270
1,060
790
630
530
390
310

n
(rpm)

4
5
5
6
6
5
6
4
4

Vf
(ipm)

4,240
3,180
2,540
2,120
1,590
1,270
1,060
790
630

n
(rpm)

7
10
12
12
11
11
11
10
9

Vf
(ipm)

Recommended Cutting Data for DZ-SOCL4 type

ae

ap

ap=2.5D
ae=0.02D

ae

ap

ap=2.5D
ae=0.02D

ae

ap

ap=2.5D
ae=0.02D

ae

ap

ap=2.5D
ae=0.01D

ae

ap

ap=3D
ae=0.01D

Notes:	 1. Above cutting conditions are for general guidance. Adjust ae & ap for semi-roughing.
	 2. The figures should be adjusted according to machining shape, purpose, rigidity of machine an work clamping.
	 3. Recommend to down cut with air blow or mist coolant.

Rough
Machining

Semi Finish
Machining



B-15

So
lid

 C
ar

bi
de

 E
nd

 M
ill

s

Shoulder Milling

Solid Carbide End Mills
Recommended Cutting Data for DZ-SOCLS4 type

Material

3
4
5
6
8
10
12
16
20

Diameter

Type
of

Machining
-

Shoulder
Cutting

Stainless Steel
(304, 316)

5,300
3,980
3,180
2,650
1,990
1,590
1,330
1,000
790

n
(rpm)

13
15
15
19
20
20
17
16
13

Vf
(ipm)

Hardened Tool Steel
H13 (40~50HRC)

Alloy Steel, Mold Steel
Pre-Hardened Steel (P20)

Carbon Steel, Cast Iron
(1055, 35)

3,180
2,390
1,910
1,590
1,190
950
800
600
470

n
(rpm)

8
9
11
11
9
9
9
8
7

Vf
(ipm)

1,590
1,190
950
800
600
480
400
300
240

n
(rpm)

3
4
4
5
5
4
4
3
3

Vf
(ipm)

3,180
2,390
1,900
1,600
1,200
950
800
600
470

n
(rpm)

5
8
9
9
9
8
8
8
7

Vf
(ipm)

ae

ap

ap=1.5D
ae=0.1D

ae

ap

ap=1.5D
ae=0.1D

ae

ap

ap=1.5D
ae=0.1D

ae

ap

ap=1.5D
ae=0.05D

Notes:	 1. Above cutting conditions are for general guidance. Adjust ae & ap for semi-finishing.
	 2. The figures should be adjusted according to machining shape, purpose, rigidity of machine an work clamping.
	 3. Recommend to down cut with air blow or mist coolant.

Rough
Machining

Semi Finish
Machining



®

B-16

Solid Carbide End Mills

Solid C
arbide End M

ills

METRIC

Shoulder Milling

SEH & SEH-R02 Type
- 4, 6 & 8 Flute with 50° Helix for high hardened steel up to 70 HRC

SEHS4010
SEHS4020
SEHS4030
SEHS4040
SEHS4050
SEHS6060
SEHH4010
SEHH4015
SEHH4020
SEHH4025
SEHH4030
SEHH4035
SEHH4040
SEHH4045
SEHH4050
SEHH4055
SEHH6060
SEHH6065
SEHH6070
SEHH6075
SEHH6080
SEHH6085
SEHH6090
SEHH6095
SEHH6100
SEHH6105
SEHH6110
SEHH6120
SEHH6130
SEHH6140
SEHH6150
SEHH6160
SEHH6180
SEHH6200

CATALOG
NUMBER STK

DIMENSIONS
D

1.0
2.0
3.0
4.0
5.0
6.0
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
8.0
8.5
9.0
9.5
10.0
10.5
11.0
12.0
13.0
14.0
15.0
16.0
18.0
20.0

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

Flutes
4
4
4
4
4
6
4
4
4
4
4
4
4
4
4
4
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

3
3
1
1
1
2
3
3
3
3
1
1
1
1
1
1
2
1
1
1
2
1
1
1
2
1
1
2
1
1
1
2
1
2

l1 l2 L d
2
4
7
9
12
13
3.5
5
7
8
10
12
12
15
15
15
15
20
20
20
20
25
25
25
25
30
30
30
35
35
40
40
40
45

12
12
17
16
16
-

13
14
15
15
20
20
19
20
19
18
-

25
24
22
-

30
29
27
-

35
34
-

45
42
44
-

47
-

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
75
75
75
75
80
80
80
80
100
100
100
105
105
110
110
120
125

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
8
8
8
8
10
10
10
10
12
12
12
16
16
16
16
20
20

FIG.

SH
O

R
T

R
EG

U
LA

R

SEH
CATALOG
NUMBER STK

DIMENSIONS
D

SEHH4030-R02
SEHH4040-R02
SEHH4050-R02
SEHH6060-R02
SEHH6070-R02
SEHH6080-R02
SEHH6090-R02
SEHH6100-R02
SEHH6120-R02
SEHH6160-R02
SEHH6200-R02

3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0
12.0
16.0
20.0

●
●
●
●
●
●
●
●
●
●
●

Flutes
4
4
4
6
6
6
6
6
6
6
6

1
1
1
2
1
2
1
2
2
2
2

l1 l2 L d
10
12
15
15
20
20
25
25
30
40
45

20
19
19
-

24
-

29
-
-
-
-

60
60
60
60
75
75
80
80

100
110
125

6
6
6
6
8
8

10
10
12
16
20

FIG.

SEH-R02

Fig. 1 Fig. 3

D
 -0

.0
1

Rough
Machining

Semi Finish
Machining

Finish
Machining
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Shoulder Milling

Solid Carbide End Mills
SEH & SEH-R02 Type
- 4 & 6 Flute with 50° Helix for high hardened steel up to 70 HRC

Notes:	 1. Above cutting conditions are general guidance. Adjust ae & ap for semi-finishing and finishing.
	 2. Figures should be adjusted according to machining shape, purpose and rigidity of machine and work clamping.
	 3. Recommend to down cut with air blow or mist coolant.

Material

1
2
3
4
6
8
10
12
16
20

Diameter

40,000
24,000
24,000
18,000
12,000
10,000
8,000
6,500
5,000
3,800

n
(rpm)

28
37
51
71
87
87
87
75
58
45

Vf
(ipm)

25,000
15,000
15,000
12,000
8,000
6,000
5,000
4,000
3,000
2,300

n
(rpm)

16
22
31
43
55
55
55
47
37
29

Vf
(ipm)

20,000
12,000
12,000
9,500
6,500
5,000
4,000
3,300
2,500
2,000

n
(rpm)

13
17
24
31
43
43
43
35
28
22

Vf
(ipm)

10,000
6,400
6,000
5,100
3,500
2,500
2,000
1,700
1,300
1,000

n
(rpm)

5
9

10
12
17
17
17
14
10
8

Vf
(ipm)

Recommended Cutting Data for SEH/SEHH/SEHH-R02 type

Mold Steel
P20 (38~43HRC)

Hardened Steel
H13 (42~52HRC)

Hardened Steel
D2 (55~62HRC)

H.S.S.
(63~70HRC)

ae

ap

ap 1.5D
ae 0.05D

ae

ap

ap 1.5D
ae 0.04D

ae

ap

ap 1.5D
ae 0.04D (MAX. 0.6mm)

ae

ap

ap 1.5D
ae 0.02D (MAX. 0.4mm)

Rough
Machining

Semi Finish
Machining

Finish
Machining

Type
of

Machining
-

Shoulder
Cutting
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Solid Carbide End Mills

Solid C
arbide End M

ills

METRIC

Shoulder Milling

SEHM Type
- 6 Flute with 50° Helix for high hardened steel up to 70 HRC

CATALOG NUMBER STK
DIMENSIONS

D d FLUTES
SEHM6060
SEHM6080
SEHM6100 
SEHM6120
SEHM6160
SEHM6200

6
8
10
12
16
20

•
•
•
•
•
•

l L
20
28
35
45
55
60

65
80
90
110
120
140

6
8

10
12
16
20

6
6
6
6
6
6

Recommended Cutting Data for SEHM type

Material

6

8

10

12

16

20

Diameter n
(rpm)

n
(rpm)

n
(rpm)

n
(rpm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

10,600

8,000 

6,400

5,300

4,000

3,200

6,400

4,800

3,800

3,200

2,400

1,900

5,300

4,000

3,200

2,700

2,000

1,600

2,700

2,000

1,800

1,300

1,000

800

75

75

75

63

47

39

47

47

47

39

28

24

39

39

39

31

24

20

13

14

15

9

7

6

Mold Steel
P20 (38~43HRC)

Hardened Steel
H13 (42~52HRC)

Hardened Steel
D2 (55~62HRC)

H.S.S.
(63~70HRC)

Notes:	 1. Above cutting conditions are for general guidance. Adjust ae & ap for semi-finishing and finishing.
	 2. Figures should be adjusted according to machining shape, purpose, rigidity of machine and work clamping.
	 3. Recommend to use down cut with air blow or mist coolant.

0.03D
2.25D

0.025D
2.25D

0.025D
2.25D 2.25D

0.01D

Type
of

Machining
-

Shoulder
Cutting

   
   

  0
   

D
 -0

.0
2

d 
h6

l

LR ±0.02

Rough
Machining

Semi Finish
Machining

Finish
Machining
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Shoulder Milling

Solid Carbide End Mills METRIC

SEHL Type
- 6 Flute with 50° Helix for high hardened steel up to 70 HRC

CATALOG NUMBER STK
DIMENSIONS

D d FLUTES
SEHL6060
SEHL6080
SEHL6100 
SEHL6120
SEHL6160
SEHL6200

6
8
10
12
16
20

•
•
•
•
•
•

l L
26
36
46
56
66
76

70
90

100
120
135
155

6
8

10
12
16
20

6
6
6
6
6
6

Recommended Cutting Data for SEHL type

Material

6

8

10

12

16

20

Diameter n
(rpm)

n
(rpm)

n
(rpm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

3,180

2,390

1,910

1,590

1,190

950

2,650

1,990

1,590

1,330

1,000

800

2,100

1,590

1,270

1,060

800

640

30

28

27

26

22

20

18

19

19

19

17

15

15

15

15

15

13

12

Mold Steel
P20 (38~43HRC)

Hardened Steel
H13 (42~52HRC)

Hardened Steel
D2 (55~62HRC)

Notes:	 1. Above cutting conditions are for general guidance. Adjust ae & ap for semi-finishing and finishing.
	 2. Figures should be adjusted according to machining shape, purpose and rigidity of both machine and work clamping.
	 3. Recommend to use down cut with air blow or mist coolant.

Type
of

Machining
-

Shoulder
Cutting

   
   

  0
   

D
 -0

.0
2

d 
h6

l

LR ±0.02

Rough
Machining

Semi Finish
Machining

Finish
Machining

0.01D
3D

0.01D
3D

0.01D
3D
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B-20

Solid Carbide End Mills

Solid C
arbide End M

ills

METRIC

Shoulder Milling

DZ-SEPL Type
- 6 Flute with 60° Helix for welds and hardened steel up to 60 HRC

CATALOG
NUMBER STK

DIMENSIONS
D L d

DZ-SEPL6160
DZ-SEPL6200
DZ-SEPL6250
DZ-SEPL6300

16
20
25
30

l
70

100
100
110

150
180
180
200

16
20
25
32

●
●
●
●

Recommended Cutting Data for DZ-SEPL type
Material

16
20
25
30

Hardened Steel D2 (55~62HRC)

Diameter

Type
of

Machining
-

Shoulder
Cutting

n
(rpm)
300
240
190
160

Vf
(ipm)
1.4
0.8
1.2
1.4

n
(rpm)
400
320
250
210

Vf
(ipm)
3.9
3.5
3.1
2.8

Roughing Finishing

ae

ap

ap=1.5D
ae 0.1D

ae

ap

ap 1.5D
ae 0.01D

   
   

  0
   

D
 -0

.0
3 d 

h6

l
L

Notes:	 1. Above cutting conditions are for general guidance. Adjust ae & ap for semi-finishing and finishing.
	 2. Figures should be adjusted according to machining shape, purpose and rigidity of both machine and work clamping.
	 3. Recommend to use down cut with air blow or mist coolant.

Rough
Machining

Semi Finish
Machining

Finish
Machining



AL-SEES2 Type
- 2 Flute with 45° Helix and sharp corner

1.0
1.5
2.0
2.5
3.1
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
8.0
8.5
9.0
9.5
10.0
12.0
13.0
14.0
15.0
16.0
18.0
20.0
21.0
22.0
23.0
24.0
25.0
26.0
27.0
28.0
29.0
30.0

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

CATALOG
NUMBER STK

DIMENSIONS
D L d

AL-SEES2010 
AL-SEES2015 
AL-SEES2020 
AL-SEES2025 
AL-SEES2030 
AL-SEES2035
AL-SEES2040
AL-SEES2045
AL-SEES2050
AL-SEES2055
AL-SEES2060
AL-SEES2065
AL-SEES2070
AL-SEES2075
AL-SEES2080
AL-SEES2085
AL-SEES2090
AL-SEES2095
AL-SEES2100
AL-SEES2120
AL-SEES2130
AL-SEES2140
AL-SEES2150
AL-SEES2160
AL-SEES2180
AL-SEES2200
AL-SEES2210
AL-SEES2220
AL-SEES2230
AL-SEES2240
AL-SEES2250
AL-SEES2260
AL-SEES2270
AL-SEES2280
AL-SEES2290
AL-SEES2300

l1
2.8
4.4
7
9
11
12
14
16
17
17
17
17
22
22
22
22
22
22
28
28
35
40
40
40
45
45
55
55
55
55
55
55
55
65
65
65

40
40
40
40
50
50
50
50
55
55
55
55
65
65
65
65
70
70
75
80
85
95
95
95
115
115
130
130
130
130
130
130
130
140
140
140

4
4
4
4
6
6
6
6
6
6
6
6
8
8
8
8

10
10
10
12
12
16
16
16
20
20
25
25
25
25
25
32
32
32
32
32

AL-SEES2

3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0
12.0
13.0
14.0
15.0
16.0
18.0
20.0
21.0
22.0
23.0
24.0
25.0

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

CATALOG
NUMBER STK

DIMENSIONS
D L d

AL-SEEL2030 
AL-SEEL2040
AL-SEEL2050
AL-SEEL2060
AL-SEEL2070
AL-SEEL2080
AL-SEEL2090
AL-SEEL2100
AL-SEEL2120
AL-SEEL2130
AL-SEEL2140
AL-SEEL2150
AL-SEEL2160
AL-SEEL2180
AL-SEEL2200
AL-SEEL2210
AL-SEEL2220
AL-SEEL2230
AL-SEEL2240
AL-SEEL2250

l1
22
26
32
32
42
42
42
53
53
65
75
75
75
75
75
85
85
85
85
85

65
65
75
75
95
95
110
120
120
130
140
140
140
150
150
160
160
160
160
160

6
6
6
6
8
8

10
10
12
12
16
16
16
20
20
25
25
25
25
25

AL-SEEL2

l1
L

   
   

  0
   

D
 -0

.0
2

d 
h6

B-21
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Solid Carbide End Mills for Aluminum METRIC

Shoulder Milling Slotting

Semi Finish
Machining

Finish
Machining



®

B-22

Solid Carbide End Mills for Aluminum

Solid C
arbide End M

ills

Material

1
1.5
2
3
4
5
6
8
10
12
16
20
25
30

Diameter

Type
of

Machining
-

Shoulder
Cutting

32,000
32,000
32,000
24,000
18,000
15,000
12,000
9,000
7,300
6,000
4,500
3,600
3,000
2,500

n
(rpm)

35
55
75
87
87
87
87
71
71
71
59
59
59
49

Vf
(ipm)

32,000
32,000
32,000
22,000
16,000
13,000
10,000
8,000
6,000
5,000
4,000
3,000
2,500
2,100

n
(rpm)

35
55
75
79
79
79
79
63
63
63
55
55
55
41

Vf
(ipm)

32,000
32,000
32,000
24,000
18,000
15,000
12,000
9,000
7,300
6,000
4,500
3,600
3,000
2,500

n
(rpm)

35
55
75
87
87
87
87
71
71
71
59
59
59
49

Vf
(ipm)

32,000
32,000
25,000
17,000
13,000
10,000
8,500
6,500
5,000
4,000
3,000
2,500
2,000
1,700

n
(rpm)

35
55
59
59
59
59
59
51
51
51
39
39
39
33

Vf
(ipm)

Recommended Cutting Data for AL-SEES2 type
Aluminum Alloy

(A5052)
Aluminum Alloy

(A7075)
Cast Aluminum Alloy

(Up to 13% Si)
Copper Alloy

(C1100)

ap=1.5D
ae=0.5D

ae

ap

ap=1.5D
ae=0.5D

ae

ap

ap=1.5D
ae=0.5D

ae

ap

ap=1.5D
ae=0.5D

ae

ap

Material

1
1.5
2
3
4
5
6
8
10
12
16
20
25
30

Diameter

Type
of

Machining
-

Slotting

32,000
32,000
32,000
21,000
16,000
12,000
10,000
8,000
6,000
5,000
4,000
3,000
2,500
2,000

n
(rpm)

22
34
43
43
43
43
43
43
43
43
39
35
35
31

Vf
(ipm)

32,000
32,000
27,000
18,000
13,000
10,000
9,000
7,000
5,500
4,500
3,300
2,700
2,000
1,800

n
(rpm)

22
34
39
39
39
39
39
39
39
39
31
31
28
28

Vf
(ipm)

32,000
32,000
32,000
21,000
16,000
12,000
10,000
8,000
6,000
5,000
4,000
3,000
2,500
2,000

n
(rpm)

22
34
43
43
43
43
43
43
43
43
39
35
35
31

Vf
(ipm)

32,000
29,000
22,000
14,000
11,000
8,900
7,400
5,500
4,500
3,700
2,700
2,200
1,800
1,500

n
(rpm)

22
31
31
31
31
31
31
31
31
31
28
26
26
24

Vf
(ipm)

Aluminum Alloy
(A5052)

Aluminum Alloy
(A7075)

Cast Aluminum Alloy
(Up to 13% Si)

Copper Alloy
(C1100)

Notes:	 1. Use water soluble oil. Adjust ae & ap for semi-finishing and finishing.
	 2. Use caution when handling, tools are extremely sharp.
	 3. Figures should be adjusted according to machining shape, rigidity of machine and work clamping.
	 4. If machine does not have enough spindle speed, reduce the feed speed to the same ratio as above.
	 5. In case of ramping, recommend reducing the above data by 30-60%.

ap

ae

ap=D
ae=D

ap

ae

ap=D
ae=D

ap

ae

ap=D
ae=D

ap

ae

ap=D
ae=D

Notes:	 1. Use water soluble oil. Adjust ae & ap for semi-finishing and finishing.
	 2. Use caution when handling, tools are extremely sharp.
	 3. Figures should be adjusted according to machining shape, rigidity of machine and work clamping.
	 4. If machine does not have enough spindle speed, reduce the feed speed to the same ratio as above.
	 5. In case of ramping, recommend reducing the above data by 30-60%.

Shoulder Milling Slotting

Semi Finish
Machining

Finish
Machining



Solid Carbide End Mills for Aluminum

Material

1
1.5
2
3
4
5
6
8
10
12
16
20
25
30

Diameter

Type
of

Machining
-

Shoulder
Cutting

50,000
50,000
50,000
50,000
40,000
32,000
27,000
20,000
16,000
13,000
10,000
8,000
6,500
5,000

n
(rpm)

59
87
118
177
177
177
177
157
157
126
118
94
87
71

Vf
(ipm)

50,000
50,000
50,000
45,000
34,000
27,000
22,000
17,000
13,000
11,000
8,500
7,000
5,500
4,500

n
(rpm)

59
87
118
157
157
157
157
134
126
110
98
83
79
63

Vf
(ipm)

50,000
50,000
50,000
50,000
40,000
32,000
27,000
20,000
16,000
13,000
10,000
8,000
6,500
5,000

n
(rpm)

59
87
118
177
177
177
177
157
157
71
118
94
87
71

Vf
(ipm)

50,000
50,000
50,000
37,000
27,000
22,000
18,000
14,000
11,000
9,000
7,000
5,500
4,500
3,700

n
(rpm)

59
87
118
130
130
130
130
110
110
87
83
67
63
51

Vf
(ipm)

High Speed Cutting Data for AL-SEES2 type
Aluminum Alloy

(A5052)
Aluminum Alloy

(A7075)
Cast Aluminum Alloy

(Up to 13% Si)
Copper Alloy

(C1100)

Material

1
1.5
2
3
4
5
6
8
10
12
16
20
25
30

Diameter

Type
of

Machining
-

Slotting

50,000
50,000
50,000
48,000
36,000
28,000
23,000
18,000
14,000
12,000
9,000
7,000
5,700
4,700

n
(rpm)

35
53
71
98
98
98
98
98
98
98
98
83
79
63

Vf
(ipm)

50,000
50,000
50,000
40,000
30,000
24,000
20,000
15,000
12,000
10,000
8,000
6,000
4,800
4,000

n
(rpm)

35
53
71
83
83
83
83
83
83
83
83
71
67
55

Vf
(ipm)

50,000
50,000
50,000
48,000
36,000
28,000
23,000
18,000
14,000
12,000
9,000
7,000
5,700
4,700

n
(rpm)

35
53
71
98
98
98
98
98
98
98
98
83
79
63

Vf
(ipm)

50,000
50,000
48,000
32,000
23,000
19,000
16,000
12,000
9,500
8,000
6,000
4,800
3,800
3,200

n
(rpm)

35
53
67
67
67
67
67
67
67
67
67
55
51
43

Vf
(ipm)

Aluminum Alloy
(A5052)

Aluminum Alloy
(A7075)

Cast Aluminum Alloy
(Up to 13% Si)

Copper Alloy
(C1100)

ap=1.5D
ae=0.3D

ae

ap

ap=1.5D
ae=0.3D

ae

ap

ap=1.5D
ae=0.3D

ae

ap

ap=1.5D
ae=0.3D

ae

ap

ap

ae

ap=0.5D
ae=D

ap

ae

ap=0.5D
ae=D

ap

ae

ap=0.5D
ae=D

ap

ae

ap=0.5D
ae=D

B-23
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Shoulder Milling Slotting

Semi Finish
Machining

Finish
Machining

Notes:	 1. Use water soluble oil. Adjust ae & ap for semi-finishing and finishing.
	 2. Use caution when handling, tools are extremely sharp.
	 3. Figures should be adjusted according to machining shape, rigidity of machine and work clamping.
	 4. If machine does not have enough spindle speed, reduce the feed speed to the same ratio as above.
	 5. In case of ramping, recommend reducing the above data by 30-60%.

Notes:	 1. Use water soluble oil. Adjust ae & ap for semi-finishing and finishing.
	 2. Use caution when handling, tools are extremely sharp.
	 3. Figures should be adjusted according to machining shape, rigidity of machine and work clamping.
	 4. If machine does not have enough spindle speed, reduce the feed speed to the same ratio as above.
	 5. In case of ramping, recommend reducing the above data by 30-60%.



®

B-24

Solid Carbide End Mills for Aluminum

Solid C
arbide End M

ills

Shoulder Milling

Material

3
4
5
6
8
10
12
16
20
25

Diameter

Type
of

Machining
-

Shoulder
Cutting

19,000
14,000
11,000
9,500
7,000
5,700
4,700
3,500
2,800
2,300

n
(rpm)

47
47
47
47
47
47
47
39
31
31

Vf
(ipm)

16,000
12,000
9,500
8,000
6,000
4,800
4,000
3,000
2,400
1,900

n
(rpm)

39
39
39
39
39
39
39
35
28
26

Vf
(ipm)

19,000
14,000
11,000
9,500
7,000
5,700
4,700
3,500
2,800
2,300

n
(rpm)

47
47
47
47
47
47
47
39
31
31

Vf
(ipm)

10,000
8,000
6,000
5,000
4,000
3,200
2,600
2,000
1,600
1,300

n
(rpm)

26
26
26
26
26
26
26
24
20
20

Vf
(ipm)

Recommended Cutting Data for AL-SEEL2 type
Aluminum Alloy

(A5052)
Aluminum Alloy

(A7075)
Cast Aluminum Alloy

(Up to 13% Si)
Copper Alloy

(C1100)

ap=1.5D
ae=0.2D

ae

ap

ap=1.5D
ae=0.2D

ae

ap

ap=1.5D
ae=0.2D

ae

ap

ap=1.5D
ae=0.2D

ae

ap

Notes:	 1. Use water soluble oil. Adjust ae & ap for finishing.
	 2. Use caution when handling, tools are extremely sharp.
	 3. Figures should be adjusted according to machining shape, rigidity of machine and work clamping.
	 4. If machine does not have enough spindle speed, reduce the feed speed to the same ratio as above.
	 5. In case of ramping, recommend reducing the above data by 30-60%.
	 6. Full slotting is not recommended, if needed, try reducing the depth of
	     cut to 0.2D and the feed speed to 20-50% from above data.

Semi Finish
Machining

Finish
Machining



Solid Carbide End Mills for Aluminum METRIC

AL-SEES3 & AL-SEEZ3 Type
- 3 Flute with 45° Helix and sharp corner

CATALOG
NUMBER STK

DIMENSIONS
D L d

AL-SEES3030
AL-SEES3040
AL-SEES3050
AL-SEES3060
AL-SEES3080
AL-SEES3100
AL-SEES3120
AL-SEES3160
AL-SEES3200
AL-SEES3250

3.0
4.0
5.0
6.0
8.0
10.0
12.0
16.0
20.0
25.0

l1
5
6
8
9

12
15
18
24
30
38

50
50
50
55
65
75
80
95
115
130

6
6
6
6
8

10
12
16
20
25

●
●
●
●
●
●
●
●
●
●

AL-SEES3

CATALOG
NUMBER STK

DIMENSIONS
D D1

AL-SEEZ3030
AL-SEEZ3040
AL-SEEZ3050
AL-SEEZ3060
AL-SEEZ3080
AL-SEEZ3100
AL-SEEZ3120
AL-SEEZ3160
AL-SEEZ3200
AL-SEEZ3250

3.0
4.0
5.0
6.0
8.0
10.0
12.0
16.0
20.0
25.0

l1
5
6
8
9

12
15
18
24
30
38

2.8
3.8
4.8
5.8
7.8
9.8
11.7
15.7
19.7
24.7

●
●
●
●
●
●
●
●
●
●

AL-SEEZ3

l2
9

12
15
18
24
30
36
48
60
75

L
55
55
55
60
70
75
80
95
115
130

d
6
6
6
6
8

10
12
16
20
25

Diameter
>6mm

   
   

  0
   

D
 -0

.0
2

d 
h6

L
l1

   
   

  0
   

D
 -0

.0
2

d 
h6

L
l2

l1l1 D1

Diameters
3, 4 & 5mm

L
l2

l1 10ºD1

   
   

  0
   

D
 -0

.0
2 d 

h6

B-25

So
lid

 C
ar

bi
de

 E
nd

 M
ill

s

Shoulder Milling Slotting Helical InterpolationPocket Milling Drilling

Semi Finish
Machining

Finish
Machining



Material

3
4
5
6
8
10
12
16
20
25

Diameter

Type
of

Machining
-

Shoulder
Cutting

24,000
18,000
15,000
12,000
9,000
7,300
6,000
4,500
3,600
3,000

n
(rpm)

189
177
177
165
142
126
118
98
83
71

Vf
(ipm)

22,000
16,000
13,000
10,000
8,000
6,000
5,000
4,000
3,000
2,500

n
(rpm)

173
157
157
138
126
106
98
87
71
59

Vf
(ipm)

24,000
18,000
15,000
12,000
9,000
7,300
6,000
4,500
3,600
3,000

n
(rpm)

189
177
177
165
142
126
118
98
83
71

Vf
(ipm)

17,000
13,000
10,000
8,500
6,500
5,000
4,000
3,000
2,500
2,000

n
(rpm)

134
126
126
118
102
87
79
63
59
47

Vf
(ipm)

Recommended Cutting Data for AL-SEES3 & AL-SEEZ3 type
Aluminum Alloy

(A5052)
Aluminum Alloy

(A7075)
Cast Aluminum Alloy

(Up to 13% Si)
Copper Alloy

(C1100)

Material

3
4
5
6
8
10
12
16
20
25

Diameter

Type
of

Machining
-

Slotting

21,000
16,000
12,000
10,000
8,000
6,000
5,000
4,000
3,000
2,500

n
(rpm)

122
98
83
79
79
71
71
63
53
43

Vf
(ipm)

18,000
13,000
10,000
9,000
7,000
5,500
4,500
3,300
2,700
2,000

n
(rpm)

106
79
71
71
69
65
63
51
47
35

Vf
(ipm)

21,000
16,000
12,000
10,000
8,000
6,000
5,000
4,000
3,000
2,500

n
(rpm)

122
98
83
79
79
71
71
63
53
43

Vf
(ipm)

14,000
11,000
8,900
7,400
5,500
4,500
3,700
2,700
2,200
1,800

n
(rpm)

83
67
63
59
55
53
51
39
39
31

Vf
(ipm)

Aluminum Alloy
(A5052)

Aluminum Alloy
(A7075)

Cast Aluminum Alloy
(Up to 13% Si)

Copper Alloy
(C1100)

ap=1.5D
ae=0.3D

ae

ap

ap=1.5D
ae=0.3D

ae

ap

ap=1.5D
ae=0.3D

ae

ap

ap=1.5D
ae=0.3D

ae

ap

ap

ae

ap=D
ae=D

ap

ae

ap=D
ae=D

ap

ae

ap=D
ae=D

ap

ae

ap=D
ae=D

Notes:	 1. Use water soluble oil. Adjust ae & ap for finishing.
	 2. Use caution when handling, tools are extremely sharp.
	 3. Figures should be adjusted according to machining shape,
	     rigidity of machine and work clamping.
	 4. If machine does not have enough spindle speed, reduce the feed
	     speed to the same ratio as above.
	 5. In case of ramping or helical interpolation, recommend reducing the above data by 30-60%.
	 6. In case of short drilling, reduce ipm of slotting data by 60%.

Solid Carbide End Mills for Aluminum

®
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Solid C
arbide End M

ills

Shoulder Milling Slotting Helical InterpolationPocket Milling Drilling

Semi Finish
Machining

Finish
Machining



Solid Carbide End Mills for Aluminum

B-27
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Shoulder Milling Slotting Helical InterpolationPocket Milling Drilling

Material

3
4
5
6
8
10
12
16
20
25

Diameter

Type
of

Machining
-

Shoulder
Cutting

50,000
40,000
32,000
27,000
20,000
16,000
13,000
10,000
8,000
6,500

n
(rpm)

354
315
315
268
236
220
205
177
157
126

Vf
(ipm)

45,000
34,000
27,000
22,000
17,000
13,000
11,000
8,500
7,000
5,500

n
(rpm)

319
268
268
217
197
177
173
150
138
110

Vf
(ipm)

50,000
40,000
32,000
27,000
20,000
16,000
13,000
10,000
8,000
6,500

n
(rpm)

354
315
315
268
236
220
205
177
157
126

Vf
(ipm)

37,000
27,000
22,000
18,000
14,000
11,000
9,000
7,000
5,500
4,500

n
(rpm)

260
213
213
177
165
154
142
122
110
87

Vf
(ipm)

High Speed Cutting Data for AL-SEES3 & AL-SEEZ3 type
Aluminum Alloy

(A5052)
Aluminum Alloy

(A7075)
Cast Aluminum Alloy

(Up to 13% Si)
Copper Alloy

(C1100)

Material

3
4
5
6
8
10
12
16
20
25

Diameter

Type
of

Machining
-

Slotting

48,000
36,000
28,000
23,000
18,000
14,000
12,000
9,000
7,000
5,700

n
(rpm)

220
220
220
220
197
165
150
122
110
87

Vf
(ipm)

40,000
30,000
24,000
20,000
15,000
12,000
10,000
8,000
6,000
4,800

n
(rpm)

189
189
189
189
165
142
126
110
94
75

Vf
(ipm)

48,000
36,000
28,000
23,000
18,000
14,000
12,000
9,000
7,000
5,700

n
(rpm)

220
220
220
220
197
165
150
122
110
87

Vf
(ipm)

32,000
23,000
19,000
16,000
12,000
9,500
8,000
6,000
4,800
3,800

n
(rpm)

150
150
150
150
130
110
102
83
75
59

Vf
(ipm)

Aluminum Alloy
(A5052)

Aluminum Alloy
(A7075)

Cast Aluminum Alloy
(Up to 13% Si)

Copper Alloy
(C1100)

ap=1.5D
ae=0.2D

ae

ap

ap=1.5D
ae=0.2D

ae

ap

ap=1.5D
ae=0.2D

ae

ap

ap=1.5D
ae=0.2D

ae

ap

ap

ae

ap=0.5D
ae=D

ap

ae

ap=0.5D
ae=D

ap

ae

ap=0.5D
ae=D

ap

ae

ap=0.5D
ae=D

Notes:	 1. Use water soluble oil. Adjust ae & ap for finishing.
	 2. Use caution when handling, tools are extremely sharp.
	 3. Figures should be adjusted according to machining shape,
	     rigidity of machine and work clamping.
	 4. If machine does not have enough spindle speed, reduce the feed
	     speed to the same ratio as above.
	 5. In case of ramping or helical interpolation, recommend reducing the above data by 30-60%.
	 6. In case of short drilling, reduce ipm of slotting data by 60%

Rough
Machining

Semi Finish
Machining



Solid Carbide End Mills for AluminumMETRIC

®

B-28

Solid C
arbide End M

ills

Shoulder Milling

Material

3
4
5
6
8
10
12
14
16
18
20
22

Diameter

Type
of

Machining
-

Shoulder
Cutting

19,000
14,300
11,400
9,500
7,000
5,700
4,700
4,000
3,500
3,200
2,800
2,600

n
(rpm)

87
71
63
55
43
39
37
35
31
31
28
26

Vf
(ipm)

16,000
11,900
10,000
8,000
6,000
4,800
4,000
3,400
3,000
2,600
2,400
2,100

n
(rpm)

71
63
55
47
39
33
31
30
28
26
24
20

Vf
(ipm)

19,000
14,300
11,400
9,500
7,000
5,700
4,700
4,000
3,500
3,200
2,800
2,600

n
(rpm)

87
71
63
55
43
39
37
35
31
31
28
26

Vf
(ipm)

10,600
8,000
6,400
5,000
4,000
3,200
2,600
2,200
2,000
1,800
1,600
1,400

n
(rpm)

37
35
33
30
26
22
20
20
18
18
16
14

Vf
(ipm)

Recommended Cutting Data for AL-SEES3-LS type
Aluminum Alloy

(A5052)
Aluminum Alloy

(A7075)
Cast Aluminum Alloy

(Up to 13% Si)
Copper Alloy

(C1100)

AL-SEES3-LS Type
- 3 Flute with 45° Helix, sharp corner, long shank and undersized shank

CATALOG
NUMBER STK

DIMENSIONS
D L D1

AL-SEES3030-LS
AL-SEES3040-LS
AL-SEES3050-LS
AL-SEES3060-LS
AL-SEES3060-LS-S5.8
AL-SEES3070-LS
AL-SEES3070-LS-S6.8
AL-SEES3080-LS
AL-SEES3080-LS-S7.8

3.0
4.0
5.0
6.0
6.0
7.0
7.0
8.0
8.0

l1
5
6
8
9
9
10
10
12
12

70
70
80
80
80
100
100
100
100

2.8
3.8
-
-
-
-
-
-
-

●
●
●
●
●
●
●
●
●

d
4
4
4
4

5.8
6

6.8
6

7.8

CATALOG
NUMBER STK

DIMENSIONS
D L

AL-SEES3090-LS
AL-SEES3090-LS-S8.8
AL-SEES3100-LS
AL-SEES3100-LS-S9.8
AL-SEES3120-LS
AL-SEES3140-LS
AL-SEES3160-LS
AL-SEES3180-LS
AL-SEES3200-LS
AL-SEES3220-LS

9.0
9.0

10.0
10.0
12.0
14.0
16.0
18.0
20.0
22.0

l1
14
14
15
15
18
21
24
27
30
33

120
120
130
130
150
160
180
180
200
200

●
●
●
●
●
●
●
●
●
●

d
8

8.8
8

9.8
10
12
14
16
18
20

ap=1.5D
ae=0.05D

ae

ap

ap=1.5D
ae=0.05D

ae

ap

ap=1.5D
ae=0.05D

ae

ap

ap=1.5D
ae=0.05D

ae

ap

Diameters
3 & 4mm

Diameters
>4mm

Notes:	 1. Use water soluble oil. Adjust ae & ap for finishing.
	 2. Use caution when handling, tools are extremely sharp.
	 3. Figures should be adjusted according to machining shape, rigidity of machine and work clamping.
	 4. If machine does not have enough spindle speed, reduce the feed speed to the same ratio as above.
	 5. In case of ramping, recommend reducing the above data by 30-60%.
	 6. Full slotting is not recommended, if needed, try reducing the depth of
	     cut to 0.2D and the feed speed to 20-50% from above data.
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Shoulder Milling

Material

6
8
10
12
14
16
18
20
22

Diameter

Type
of

Machining
-

Shoulder
Cutting

10,000
8,000
6,000
5,000
4,500
4,000
3,500
3,000
2,900

n
(rpm)

59
55
47
43
39
39
37
35
35

Vf
(ipm)

9,000
7,000
5,500
4,500
3,900
3,300
3,000
2,700
2,500

n
(rpm)

53
49
43
39
35
31
31
31
30

Vf
(ipm)

10,000
8,000
6,000
5,000
4,500
4,000
3,500
3,000
2,900

n
(rpm)

59
55
47
43
39
39
37
35
35

Vf
(ipm)

7,400
5,500
4,500
3,700
3,200
2,700
2,500
2,200
2,000

n
(rpm)

43
39
35
31
30
26
26
26
24

Vf
(ipm)

Recommended Cutting Data for AL-SEES3-LS-R02 type
Aluminum Alloy

(A5052)
Aluminum Alloy

(A7075)
Cast Aluminum Alloy

(Up to 13% Si)
Copper Alloy

(C1100)

AL-SEES3-LS-R02 Type
- 3 Flute with 45° Helix and 0.2 corner radius

CATALOG
NUMBER STK

DIMENSIONS
D L d

AL-SEES3060-LS-R02
AL-SEES3080-LS-R02
AL-SEES3100-LS-R02
AL-SEES3120-LS-R02
AL-SEES3140-LS-R02
AL-SEES3160-LS-R02
AL-SEES3180-LS-R02
AL-SEES3200-LS-R02
AL-SEES3220-LS-R02

6.0
8.0
10.0
12.0
14.0
16.0
18.0
20.0
22.0

l1
9

12
15
18
21
24
27
30
33

80
100
130
150
160
180
180
200
200

4
6
8

10
12
14
16
18
20

●
●
●
●
●
●
●
●
●

ap=1.5D
ae=0.05D

ae

ap

ap=1.5D
ae=0.05D

ae

ap

ap=1.5D
ae=0.05D

ae

ap

ap=1.5D
ae=0.05D

ae

ap

Notes:	 1. Use water soluble oil. Adjust ae & ap for finishing.
	 2. Use caution when handling, tools are extremely sharp.
	 3. Figures should be adjusted according to machining shape, rigidity of machine and work clamping.
	 4. If machine does not have enough spindle speed, reduce the feed speed to the same ratio as above.
	 5. In case of ramping, recommend reducing the above data by 30-60%.
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Solid Carbide End Mills for Aluminum

®

Solid C
arbide End M

ills

Shoulder Milling

Material

6
8
10
12
14
16
18
20
22

Diameter

Type
of

Machining
-

Shoulder
Cutting

20,000
15,000
12,000
10,000
8,500
7,500
6,500
6,000
5,500

n
(rpm)

102
83
79
79
73
65
59
59
55

17,000
13,000
10,000
9,000
7,500
6,500
6,000
5,000
4,800

n
(rpm)

87
71
71
71
63
55
55
49
47

20,000
15,000
12,000
10,000
8,500
7,500
6,500
6,000
5,500

n
(rpm)

102
83
79
79
73
65
59
59
55

12,000
9,000
7,300
6,000
5,000
4,500
4,000
3,600
3,300

n
(rpm)

63
51
47
47
43
39
39
35
31

High Speed Cutting Data for AL-SEES3-LS-R02 Type
Aluminum Alloy

(A5052)
Aluminum Alloy

(A7075)
Cast Aluminum Alloy

(Up to 13% Si)
Copper Alloy

(C1100)

ap=1.5D
ae=0.04D

ae

ap

ap=1.5D
ae=0.04D

ae

ap

ap=1.5D
ae=0.04D

ae

ap

ap=1.5D
ae=0.04D

ae

ap

Notes:	 1. Use water soluble oil. Adjust ae & ap for finishing.
	 2. Use caution when handling, tools are extremely sharp.
	 3. Figures should be adjusted according to machining shape, rigidity of machine and work clamping.
	 4. If machine does not have enough spindle speed, reduce the feed speed to the same ratio as above.
	 5. In case of ramping, recommend reducing the above data by 30-60%.
	 6. Full slotting is not recommended, if needed, try reducing the depth of cut to 0.2D and the feed speed to 20-50% from above data.

B-30
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Machining

Finish
Machining

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)
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Shoulder Milling Slotting

Solid Carbide End Mills for Aluminum METRIC

Material

6
8
10
12
14
16
18
20
22

Diameter

Type
of

Machining
-

Shoulder
Cutting

20,000
18,000
14,000 
12,000
10,000 
9,000 
8,000
7,200 
6,500

20,000
18,000
14,000
10,500
9,000
8,000
7,200
6,500
6,000

20,000
18,000
14,000
12,000
10,000
9,000
8,000
7,200
6,500

13,500
12,000
9,500
8,000
7,000
6,000
5,400
5,000
4,800

Recommended Cutting Data for AL-SEES3-XLS-R02 type
Aluminum Alloy

(A5052)
Aluminum Alloy

(A7075)
Cast Aluminum Alloy

(Up to 13% Si)
Copper Alloy

(C1100)

AL-SEES3-XLS-R02 Type
- 3 Flute with 45° Helix, long shank and 0.2 corner radius

CATALOG
NUMBER STK

DIMENSIONS
D L d

AL-SEES3060-XLS-R02
AL-SEES3080-XLS-R02
AL-SEES3100-XLS-R02
AL-SEES3120-XLS-R02
AL-SEES3140-XLS-R02
AL-SEES3160-XLS-R02
AL-SEES3180-XLS-R02
AL-SEES3200-XLS-R02
AL-SEES3220-XLS-R02

6.0
8.0
10.0
12.0
14.0
16.0
18.0
20.0
22.0

l1
9

12
15
18
21
24
27
30
33

100
140
160
180
200
220
240
250
250

5
7
9
11
13
15
17
18
20

●
●
●
●
●
●
●
●
●

Notes:	 1. Use water soluble oil. Adjust ae & ap for finishing.
	 2. Use caution when handling, tools are extremely sharp.
	 3. Figures should be adjusted according to machining
		  shape, rigidity of machine and work clamping.
	 4. If machine does not have enough spindle speed,
		  reduce the feed speed to the same ratio as above.
	 5. In case of ramping, recommend reducing the above
	     data by 30-60%.

ae

ap

L = Dc x 4
ae = Dc x 0.25
ap = Dc x 1.5

ae

ap

L = Dc x 4
ae = Dc x 0.25
ap = Dc x 1.5

ae

ap

L = Dc x 4
ae = Dc x 0.25
ap = Dc x 1.5

ae

ap

L = Dc x 4
ae = Dc x 0.25
ap = Dc x 1.5

L/D n (rpm)
Vf (ipm) ae

Reduce speeds and feeds when overhang
length is as shown in table

4~5
5~6
6~7
7~8
8~9

9~10

0%
10~20%
30~40% 
40~50%
50~60%
60~70%

0.2Dc
0.15Dc
0.1Dc

0.075Dc
0.05Dc

0.025Dc
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Semi Finish
Machining

Finish
Machining

n
(rpm)

Vf
(ipm)

n
(rpm)

Vf
(ipm)

n
(rpm)

Vf
(ipm)

n
(rpm)

Vf
(ipm)

142
142
165
189
165
157
150
142
134

134
130
157
150
134
126
122
118
110

142
142
165
189
165
157
150
142
134

83
83
94
110
102
94
87
83
83



®

Solid C
arbide End M

ills

Shoulder Milling Slotting

Material

6
8
10
12
14
16
18
20
22

Diameter

Type
of

Machining
-

Slotting

15,000

12,500

11,000

9,600

8,600

7,800

7,000

6,400

6,000

14,000

12,000

10,500

9,000

8,200

7,400

6,700

6,000

5,800

15,000

12,500

11,000

9,600

8,600

7,800

7,000

6,400

6,000

11,000

9,000

8,000

7,000

6,200

5,600

5,000

4,600

4,400

Recommended Cutting Data for AL-SEES3-XLS-R02 Type
Aluminum Alloy

(A5052)
Aluminum Alloy

(A7075)
Cast Aluminum Alloy

(Up to 13% Si)
Copper Alloy

(C1100)

Notes:	 1. Use water soluble oil. Adjust ae & ap for finishing.
	 2. Use caution when handling, tools are extremely sharp.
	 3. Figures should be adjusted according to machining
		  shape, rigidity of machine and work clamping.
	 4. If machine does not have enough spindle speed,
		  reduce the feed speed to the same ratio as above.
	 5. In case of ramping, recommend reducing the above
	     data by 30-60%.

L/D

n (rpm)
Vf (ipm) ae

Reduce speeds and feeds when overhang
length is as shown in table

4~5
5~6
6~7
7~8
8~9

9~10

0%
40~50%
50~60% 
60~70%
70~80%
70~80%

0%
10~20%
20~30% 
30~50%
40~60%
50~70%

0.2Dc
0.1Dc

0.05Dc
0.05Dc

0.025Dc
0.025Dc

ap

ae

L =D c x 4
ae = Dc
ap = Dc x 0.25

ap

ae

L =D c x 4
ae = Dc
ap = Dc x 0.25

ap

ae

L =D c x 4
ae = Dc
ap = Dc x 0.25

ap

ae

L =D c x 4
ae = Dc
ap = Dc x 0.25

Diameter Under
ø10

Diameter Over
ø10

Solid Carbide End Mills for Aluminum

B-32

n
(rpm)

Vf
(ipm)

n
(rpm)

Vf
(ipm)

n
(rpm)

Vf
(ipm)

n
(rpm)

Vf
(ipm)

207

163

138

122

108

104

99

101

99

181

150

138

110

98

94

91

91

91

207

163

138

122

108

104

99

101

99

138

106

91

79

71

67

63

63

67

Semi Finish
Machining

Finish
Machining
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Shoulder Milling Slotting

Solid Carbide End Mills for Aluminum METRIC

AL-OCRS Type
- 3 Flute with 30° Helix for roughing

CATALOG
NUMBER STK

DIMENSIONS
D L

AL-OCRS3030
AL-OCRS3035
AL-OCRS3040-4
AL-OCRS3040
AL-OCRS3050-4
AL-OCRS3050
AL-OCRS3060
AL-OCRS3080
AL-OCRS3100
AL-OCRS3120

3.0
3.5
4.0
4.0
5.0
5.0
6.0
8.0
10.0
12.0

l1
6
7
8
8
10
10
13
17
20
25

50
50
55
55
55
55
55
65
75
80

●
●
●
●
●
●
●
●
●
●

d
6
6
4
6
4
6
6
8

10
12

CATALOG
NUMBER STK

DIMENSIONS
D L

AL-OCRS3140
AL-OCRS3160
AL-OCRS3180
AL-OCRS3200
AL-OCRS3220
AL-OCRS3240
AL-OCRS3250
AL-OCRS3300

14.0
16.0
18.0
20.0
22.0
24.0
25.0
30.0

l1
28
34
37
40
46
51
51
51

95
95
115
115
130
130
130
140

●
●
●
●
●
●
●
●

d
12
16
16
20
20
25
25
25

Material

3
4
5
6
8
10
12
14
16
18
20
25

Diameter

Type
of

Machining
-

Shoulder
Cutting

40,000
36,000
30,000
27,000
20,000
16,000
13,000
11,000
10,000
9,000
8,000
6,400

n
(rpm)

106
106
213
240
236
228
209
205
201
193
189
181

Vf
(ipm)

40,000
36,000
30,000
27,000
20,000
16,000
13,000
11,000
10,000
9,000
8,000
6,400

n
(rpm)

106
106
213
240
236
228
209
205
201
193
189
181

Vf
(ipm)

25,000
20,000
16,000
13,000
10,000
8,000
6,500
5,700
5,000
4,400
4,000
3,200

n
(rpm)

43
43
87
91
91
91
83
79
79
75
75
71

Vf
(ipm)

Recommended Cutting Data for AL-OCRS type
Aluminum Alloy

(A5052)
Aluminum Alloy

(A7075)
Cast Aluminum Alloy

(Up to 13% Si)

ap=1.5D
ae 0.25D

a

ap

ap=1.5D
ae 0.25D

a

ap

ap=1.5D
ae 0.25D

a

ap

   
   

  0
   

D
 -0

.1

d 
h6

   
   

  0
   

D
 -0

.1

d 
h6

   
   

  0
   

D
 -0

.1

d 
h6

Notes:	 1. Use water soluble oil.
	 2. Use caution when handling, tools are extremely sharp.
	 3. Figures should be adjusted according to machining shape, rigidity of machine and work clamping.
	 4. If machine does not have enough spindle speed, reduce the feed speed to the same ratio as above.
	 5. In case of ramping, recommend reducing the above data by 30-60%.

B-33

Rough
Machining
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Solid C
arbide End M

ills

Shoulder Milling Slotting

B-34

Material

3
4
5
6
8
10
12
14
16
18
20
25

Diameter

Type
of

Machining
-

Slotting

30,000
24,000
19,000
16,000
12,000
9,500
8,000
6,800
6,000
5,300
4,700
3,800

n
(rpm)

71
87
91
94
98
102
83
63
63
59
51
37

Vf
(ipm)

30,000
24,000
19,000
16,000
12,000
9,500
8,000
6,800
6,000
5,300
4,700
3,800

n
(rpm)

71
87
91
94
98

102
83
63
63
59
51
37

Vf
(ipm)

16,000
12,000
10,000
8,000
6,000
5,000
4,000
3,400
3,000
2,700
2,400
1,900

n
(rpm)

28
35
35
39
39
39
35
28
28
26
22
17

Vf
(ipm)

Recommended Cutting Data for AL-OCRS type
Aluminum Alloy

(A5052)
Aluminum Alloy

(A7075)
Cast Aluminum Alloy

(Up to 13% Si)

ap

ae

ap D
ae=D

ap

ae

ap D
ae=D

ap

ae

ap D
ae=D

Notes:	 1. Use water soluble oil.
	 2. Use caution when handling, tools are extremely sharp.
	 3. Figures should be adjusted according to machining shape,
	     rigidity of machine and work clamping.
	 4. If machine does not have enough spindle speed, reduce the feed
	     speed to the same ratio as above.
	 5. In case of ramping, recommend reducing the above data by 30-60%.

Solid Carbide End Mills for Aluminum

Rough
Machining
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Shoulder Milling

Solid Carbide End Mills for Aluminum METRIC

B-35

Rough
Machining

AL-OCRL Type
- 3 Flute with 30° Helix for roughing

CATALOG
NUMBER STK

DIMENSIONS
D L

AL-OCRL3060
AL-OCRL3080
AL-OCRL3100
AL-OCRL3120
AL-OCRL3140
AL-OCRL3160

6.0
8.0
10.0
12.0
14.0
16.0

l1
26
33
38
45
50
62

75
95
120
125
140
140

●

●

●

●

●

●

d
6
8

10
12
12
16

CATALOG
NUMBER STK

DIMENSIONS
D L

AL-OCRL3180
AL-OCRL3200
AL-OCRL3220
AL-OCRL3240
AL-OCRL3250
AL-OCRL3300

18.0
20.0
22.0
24.0
25.0
30.0

l1
67
70
78
82
82
82

150
150
160
160
160
180

●

●

●

●

●

●

d
16
20
20
25
25
25

Material

6
8
10
12
14
16
18
20
25
30

Diameter

Type
of

Machining
-

Shoulder
Cutting

13,000
10,000
8,000
7,000
6,000
6,000
6,000
7,000
6,000
5,000

n
(rpm)

39
30
30
30
30
35
43
67
71
71

Vf
(ipm)

13,000
10,000
8,000
7,000
6,000
6,000
6,000
7,000
6,000
5,000

n
(rpm)

39
30
30
30
30
35
43
67
71
71

Vf
(ipm)

7,000
5,000
4,000
3,500
3,000
3,000
3,000
3,400
3,200
2,600

n
(rpm)

17
12
12
12
14
18
27
31
31
31

Vf
(ipm)

Recommended Cutting Data for AL-OCRL type
Aluminum Alloy

(A5052)
Aluminum Alloy

(A7075)
Cast Aluminum Alloy

(Up to 13% Si)

ae

ap

ap 3D
ae 0.05D D 12
ap 0.1D 13 D 19
ae 0.25D 20 D 30

ae

ap

ap 3D
ae 0.05D D 12
ap 0.1D 13 D 19
ae 0.25D 20 D 30

ae

ap

ap 3D
ae 0.05D D 12
ap 0.1D 13 D 19
ae 0.25D 20 D 30

Notes:	 1. Use water soluble oil.
	 2. Use caution when handling, tools are extremely sharp.
	 3. Figures should be adjusted according to machining shape, rigidity of machine and work clamping.
	 4. If machine does not have enough spindle speed, reduce the feed speed to the same ratio as above.
	 5. In case of ramping, recommend reducing the above data by 30-60%.
	 6. Full slotting is not recommended, if needed, try reducing depth of cut to 0.2D and feed speed to 20-50% from above data.
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Solid Carbide End Mills for AluminumMETRIC

AL-OCRS-LS Type
- 3 Flute with 30° Helix, long shank and undersize neck for roughing

CATALOG
NUMBER STK

DIMENSIONS
D L

AL-OCRS3060-LS
AL-OCRS3080-LS
AL-OCRS3100-LS
AL-OCRS3120-LS
AL-OCRS3140-LS
AL-OCRS3160-LS

6.0
8.0
10.0
12.0
14.0
16.0

l1
9
13
17
20
23
25

75
95
120
125
140
140

●

●

●

●

●

●

d
5
6
8

10
12
14

CATALOG
NUMBER STK

DIMENSIONS
D L

AL-OCRS3180-LS
AL-OCRS3200-LS
AL-OCRS3220-LS
AL-OCRS3240-LS
AL-OCRS3250-LS
AL-OCRS3300-LS

18.0
20.0
22.0
24.0
25.0
30.0

l1
28
31
34
37
40
46

150
150
160
160
160
180

●

●

●

●

●

●

d
16
18
20
22
24
25

Material

6
8
10
12
14
16
18
20
25
30

Diameter

Type
of

Machining
-

Shoulder
Cutting

26,000
20,000
16,000
13,000
11,000
10,000
9,000
8,000
6,000
5,000

n
(rpm)

224
224
224
205
189
177
157
126
98
75

Vf
(ipm)

26,000
20,000
16,000
13,000
11,000
10,000
9,000
8,000
6,000
5,000

n
(rpm)

Vf
(ipm)

13,000
10,000
8,000
6,500
5,700
5,000
4,400
4,000
3,200
2,600

n
(rpm)

91
91
91
83
79
79
75
51
39
31

Vf
(ipm)

Recommended Cutting Data for AL-OCRS-LS type
Aluminum Alloy

(A5052)
Aluminum Alloy

(A7075)
Cast Aluminum Alloy

(Up to 13% Si)

224
224
224
205
189
177
157
126
98
75

ap D
ae 0.25D

ae

ap

ap D
ae 0.25D

ae

ap

ap D
ae 0.25D

ae

ap

Notes:	 1. Use water soluble oil.
	 2. Use caution when handling, tools are extremely sharp.
	 3. Figures should be adjusted according to machining shape, rigidity of machine and work clamping.
	 4. If machine does not have enough spindle speed, reduce the feed speed to the same ratio as above.
	 5. In case of ramping, recommend reducing the above data by 30-60%.
	 6. Full slotting is not recommended.
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SEHH-R Type
- 4 & 6 Flute with 50° Helix for high hardened steel up to 70 HRC

Solid Carbide Radius End Mills METRIC

Rough
Machining

Semi Finish
Machining

Finish
Machining

Shoulder Milling

CATALOG NUMBER STK DIMENSIONS
D r l l2 L d Flutes FIG.

SEHH4030-R03	
SEHH4030-R05	
SEHH4040-R03	
SEHH4040-R05	
SEHH4050-R03	
SEHH4050-R05	
SEHH6060-R03	
SEHH6060-R05	
SEHH6060-R10	
SEHH6080-R03	
SEHH6080-R05	
SEHH6080-R10	
SEHH6100-R03	
SEHH6100-R05	
SEHH6100-R10	
SEHH6100-R15	
SEHH6120-R03	
SEHH6120-R05	
SEHH6120-R10	
SEHH6120-R15	
SEHH6160-R03	
SEHH6160-R05	
SEHH6160-R10	
SEHH6160-R15	
SEHH6200-R03	
SEHH6200-R05	
SEHH6200-R10	
SEHH6200-R15	

3
3
4
4
5
5
6
6
6
8
8
8
10
10
10
10
12
12
12
12
16
16
16
16
20
20
20
20

0.3
0.5
0.3
0.5
0.3
0.5
0.3
0.5
1.0
0.3
0.5
1.0
0.3
0.5
1.0
1.5
0.3
0.5
1.0
1.5
0.3
0.5
1.0
1.5
0.3
0.5
1.0
1.5

10
10
12
12
15
15
15
15
15
20
20
20
25
25
25
25
30
30
30
30
40
40
40
40
45
45
45
45

20
20
19
19
19
19
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 - 
 -
 -
 -
 -
 -
 -
 -

60
60
60
60
60
60
60
60
60
75
75
75
80
80
80
80

100
100
100
100
110
110
110
110
125
125
125
125

6
6
6
6
6
6
6
6
6
8
8
8

10
10
10
10
12
12
12
12
16
16
16
16
20
20
20
20

4
4
4
4
4
4
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
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Fig. 2  D≥d
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Solid Carbide Radius End Mills

Notes:	 1. Above cutting conditions are general guidance. Adjust ae & ap for semi-finishing and finishing.
	 2. Figures should be adjusted according to purpose, rigidity of machine, machining shape and work clamping.
	 3. Recommend to down cut with air blow or mist coolant.

Material

3
4
6
8
10
12
16
20

Diameter

Type
of

Machining
-

Side
Milling

24,000
18,000
12,000
10,000
8,000
6,500
5,000
3,800

n
(rpm)

51
71
87
87
87
75
58
45

Vf
(ipm)

15,000
12,000
8,000
6,000
5,000
4,000
3,000
2,300

n
(rpm)

31
43
55
55
55
47
37
29

Vf
(ipm)

12,000
9,500
6,500
5,000
4,000
3,300
2,500
2,000

n
(rpm)

24
31
43
43
43
35
28
22

Vf
(ipm)

6,000
5,100
3,500
2,500
2,000
1,700
1,300
1,000

n
(rpm)

10
12
17
17
17
14
10
8

Vf
(ipm)

Recommended Cutting Data for SEHH-R type

ae

ap

ap 1.5D
ae 0.05D

ae

ap

ap 1.5D
ae 0.04D

ae

ap

ap 1.5D
ae 0.04D (MAX. 0.6mm)

ae

ap

ap 1.5D
ae 0.02D (MAX. 0.4mm)

Rough
Machining

Semi Finish
Machining

Finish
Machining

Shoulder Milling

Mold Steel
P20 (38~43HRC)

Hardened Steel
H13 (42~52HRC)

Hardened Steel
D2 (55~62HRC)

H.S.S.
(63~70HRC)

Solid C
arbide End M

ills
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CATALOG NUMBER STK DIMENSIONS
D r l l2 L D1 d Ø Øk FIG.

SFSR4020S04-R05
SFSR4020S06-R05
SFSR4030S04-R08
SFSR4030S06-R08
SFSR4040S04-R10
SFSR4020S06-R10
SFSR4050S06-R12
SFSR4060S06-R10
SFSR4060S06-R15
SFSR4080S08-R10
SFSR4080S08-R20
SFSR4100S10-R20
SFSR4100S10-R30
SFSR4120S12-R20
SFSR4120S12-R30

2
2
3
3
4
4
5
6
6
8
8
10
10
12
12

0.5
0.5
0.8
0.8
1.0
1.0
1.2
1.0
1.5
1.0
2.0
2.0
3.0
2.0
3.0

2
2
3
3
4
4
5
6
6
8
8

10
10
12
12

4
4
6
6
8
8

10
12
12
16
16
20
20
24
24

40
40
40
40
40
40
50
50
50
60
60
60
60
60
60

1.9
1.9
2.9
2.9
3.8
3.8
4.8
5.8
5.8
7.8
7.8
9.8
9.8
11.8
11.8

4
6
4
6
4
6
6
6
6
8
8

10
10
12
12

20°
20°
20°
20°

-
20°
20°

-
-
-
-
-
-
-
-

29.04°
12.46°
4.33°
9.08°

-
5.83°
2.81°

-
-
-

-
-
-
-

1
1
1
1
2
1
1
2
2
2
2
2
2
2
2

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

SFSR Type
- For high hardened die steel up to 70 HRC
- 4 flutes, Helix angle 50°- 52° for shrink fit
- Corner radius accuracy: ±0.01mm

Solid Carbide Radius End Mills METRIC

Finish
Machining

Shoulder MillingCopy MillingPocket MillingHelical Interpolation

Rough
Machining

Semi Finish
Machining

So
lid

 C
ar

bi
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s

l

Fig. 1  D<d

Fig. 2  D=d

r ±0.01

l2
L

Ø°

Øk°

d h5

D1

D

l
r ±0.01

l2
L

d h5

D1

D
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CATALOG NUMBER STK DIMENSIONS
D r l l2 L D1 d Ø Øk FIG.

SFSR4020S06-R05-06
SFSR4030S06-R08-09
SFSR4040S06-R10-12
SFSR4050S06-R12-15
SFSR4060S06-R05-18
SFSR4060S06-R05-30
SFSR4060S06-R10-18
SFSR4060S06-R10-30
SFSR4060S06-R15-18
SFSR4060S06-R15-30
SFSR4080S08-R05-24
SFSR4080S08-R05-40
SFSR4080S08-R10-24
SFSR4080S08-R10-40
SFSR4080S08-R20-24
SFSR4080S08-R20-40
SFSR4100S10-R05-30
SFSR4100S10-R05-50
SFSR4100S10-R10-30
SFSR4100S10-R10-50
SFSR4100S10-R20-30
SFSR4100S10-R20-50
SFSR4100S10-R30-30
SFSR4100S10-R30-50
SFSR4120S12-R05-36
SFSR4120S12-R05-60
SFSR4120S12-R10-36
SFSR4120S12-R10-60
SFSR4120S12-R20-36
SFSR4120S12-R20-60
SFSR4120S12-R30-36
SFSR4120S12-R30-60

2
3
4
5
6
6
6
6
6
6
8
8
8
8
8
8
10
10
10
10
10
10
10
10
12
12
12
12
12
12
12
12

0.5
0.8
1

1.2
0.5
0.5
1
1

1.5
1.5
0.5
0.5
1
1
2
2

0.5
0.5
1
1
2
2
3
3

0.5
0.5
1
1
2
2
3
3

2
3
4
5
6
6
6
6
6
6
8
8
8
8
8
8

10
10
10
10
10
10
10
10
12
12
12
12
12
12
12
12

6
9

12
15
18
30
18
30
18
30
24
40
24
40
24
40
30
50
30
50
30
50
30
50
36
60
36
60
36
60
36
60

60
60
60
60
60
90
60
90
60
90
75

100
75

100
75

100
80
110
80
110
80
110
80
110
100
120
100
120
100
120
100
120

1.9
2.9
3.8
4.7
5.7
5.7
5.7
5.7
5.7
5.7
7.6
7.6
7.6
7.6
7.6
7.6
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5

6
6
6
6
6
6
6
6
6
6
8
8
8
8
8
8

10
10
10
10
10
10
10
10
12
12
12
12
12
12
12
12

20°
20°
20°
20°

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

10.27°
6.91°
4.15°
1.88°

-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

SFSR Type
- For high hardened die steel up to 70 HRC
- 4 flutes, Helix angle 50°- 52° for shrink fit
- Corner radius accuracy: ±0.005mm

Solid Carbide Radius End MillsMETRIC

Shoulder Milling Copy Milling Pocket Milling

Rough
Machining

Semi Finish
Machining

Finish
Machining

Solid C
arbide End M

ills

Helical Interpolation

Fig. 1  D<d

r ±0.005
l

L

Ø°

Øk°

d h5

D1

D

l2

Fig. 2  D=d

r ±0.005
l

L

d h5

D1

D
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CATALOG NUMBER STK DIMENSIONS
D r l l2 L D1 d Ø Øk FIG.

SFSR4020S06-R02-06
SFSR4030S06-R02-09
SFSR4040S06-R02-12
SFSR4050S02-R02-15
SFSR4060S06-R02-18
SFSR4080S08-R02-24
SFSR4100S10-R02-30
SFSR4120S12-R02-36

2
3
4
5
6
8
10
12

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

2
3
4
5
6
8

10
12

6
9

12
15
18
24
30
36

60
60
60
60
60
75
80

100

1.9
2.9
3.8
4.7
5.7
7.6
9.5
11.5

6
6
6
6
6
8

10
12

20°
20°
20°
20°

-
-
-
-

10.03°
6.62°
3.93°
1.77°

-
-
-
-

1
1
1
1
2
2
2
2

●

●

●

●

●

●

●

●

SFSR Type (with R0.2)
- Adapted micro corner radius on cutting edge to solve chipping problems
- For high hardened die steel up to 70 HRC
- 4 flutes, Helix angle 50°- 52° for shrink fit

Solid Carbide Radius End Mills METRIC
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Fig. 1  D<d
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Solid C
arbide End M

ills

Notes:	 1. Above cutting conditions are general guidance.
	 2. Figures should be adjusted according to machining shape, purpose, rigidity of machine and work clamping.
	 3. If machine does not have enough spindle speed, reduce the feed speed to same ratio as above.
	 4. Recommend down cutting with air blow or mist coolant.
	 5. Wet cutting is recommended for stainless steel.
	 6. If using shrink fit holder, it is important to keep proper holding length.

Material

Material

2
3
4
5
6
8
10
12

2
3
4
5
6
8
10
12

ΦDc(mm)

ΦDc(mm)

Type
of

Machining
-

Face
Milling

(Roughing)

Type
of

Machining
-

Face
Milling

(Roughing)

24,000
17,000
13,000
10,000
8,500
6,500
5,200
4,300

16,000
12,500
11,000
9,500
8,000
6,000
4,800
4,000

24,000
17,000
13,000
10,000
8,500
6,500
5,200
4,300

9,000
7,300
6,500
6,200
6,000
4,300
3,300
2,500

25,000
17,000
13,000
10,500
8,600
6,500
4,500
3,000

3,000
3,000
3,000
3,000
3,200
2,500
2,000
1,500

n
(rpm)

n
(rpm)

n
(rpm)

n
(rpm)

n
(rpm)

n
(rpm)

276
276
315
354
394
394
394
394

91
118
138
189
217
236
236
295

276
276
315
354
394
394
394
394

67
75
83
91
98
91
98
98

98
118
138
157
165
165
165
165

24
30
39
47
55
59
63
57

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Recommended Cutting Data for SFSR type
Carbon Steel
below 250HB

Hardened Steel
H13 (42~52HRC)

Alloy Steel, Steel Mold Steel
below 45HRC

Hardened Steel
D2 (55~62HRC)

Stainless Steel
(304 stainless)

HSS
(63~70HRC)

Solid Carbide Radius End Mills

ap    0.3mm (Ø2mm=0.15mm)
ae    0.33Dc

ap    0.3mm (Ø2mm=0.15mm)
ae    0.33Dc

ap    0.15mm
ae    0.33Dc

ap    0.15mm
ae    0.33Dc

ap    0.15mm
ae    0.33Dc

ap    0.15mm
ae    0.33Dc

Shoulder Milling Copy Milling Pocket Milling

Rough
Machining

Semi Finish
Machining

Finish
Machining

Helical Interpolation
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Notes:	 1. Above cutting conditions are general guidance.
	 2. Figures should be adjusted according to machining shape, purpose, rigidity of machine and work clamping.
	 3. If machine does not have enough spindle speed, reduce the feed speed to same ratio as above.
	 4. Recommend down cutting with air blow or mist coolant.
	 5. Wet cutting is recommended for stainless steel.
	 6. If using shrink fit holder, it is important to keep proper holding length.

Material

Material

2
3
4
5
6
8
10
12

2
3
4
5
6
8
10
12

ΦDc(mm)

ΦDc(mm)

Type
of

Machining
-

Face Milling
(Finishing)

30,000
20,000
15,000
12,000
10,000
7,500
6,000
5,000

20,000
14,000
11,000
9,500
8,000
6,000
5,000
4,000

30,000
20,000
15,000
12,000
10,000
7,500
6,000
5,000

13,000
9,000
7,000
5,700
4,700
3,500
2,800
2,400

30,000
20,000
15,000
12,000
10,000
7,500
5,000
3,000

9,000
6,000
4,700
3,800
3,200
2,500
2,000
1,600

n
(rpm)

n
(rpm)

n
(rpm)

n
(rpm)

n
(rpm)

n
(rpm)

79
79
79
79
79
79
75
71

51
43
37
35
31
28
26
26

79
79
79
79
79
79
75
71

35
28
22
22
18
16
14
14

79
79
79
79
79
79
59
39

16
14
12
12
10
10
8
8

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Recommended Cutting Data for SFSR type
Carbon Steel
below 250HB

Hardened Steel
H13 (42~52HRC)

Alloy Steel, Steel Mold Steel
below 45HRC

Hardened Steel
D2 (55~62HRC)

Stainless Steel
(304 stainless)

HSS
(63~70HRC)

ap    0.15mm
ae    0.1Dc

ap    0.15mm
ae    0.1Dc

ap    0.15mm
ae    0.1Dc

ap    0.05mm
ae    0.1Dc

ap    0.1mm
ae    0.1Dc

ap    0.1mm
ae    0.1Dc

Solid Carbide Radius End Mills

Finish
Machining

Shoulder MillingCopy MillingPocket MillingHelical Interpolation

Rough
Machining

Semi Finish
Machining

Type
of

Machining
-

Face Milling
(Finishing)
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Solid C
arbide End M

ills

Notes:	 1. Above cutting conditions are general guidance.
	 2. Figures should be adjusted according to machining shape, purpose, rigidity of machine and work clamping.
	 3. If machine does not have enough spindle speed, reduce the feed speed to same ratio as above.
	 4. Recommend down cutting with air blow or mist coolant.
	 5. Wet cutting is recommended for stainless steel.
	 6. If using shrink fit holder, it is important to keep proper holding length.

Material

Material

2
3
4
5
6
8
10
12

2
3
4
5
6
8
10
12

ΦDc(mm)

ΦDc(mm)

Type
of

Machining
-

Shoulder
 Milling

(Roughing)

Type
of

Machining
-

Shoulder
 Milling

(Roughing)

24,000
24,000
18,000
15,000
12,000
10,000
8,000
6,500

13,000
13,000
11,000
9,000
7,500
5,500
4,500
3,800

24,000
24,000
18,000
15,000
12,000
10,000
8,000
6,500

12,000
11,000
9,000
7,200
6,000
4,500
3,600
3,000

3,200
2,700
2,300
2,000
1,800
1,300
1,000
800

6,400
6,000
5,100
4,200
3,500
2,500
2,000
1,700

n
(rpm)

n
(rpm)

n
(rpm)

n
(rpm)

n
(rpm)

n
(rpm)

37
51
71
79
87
87
87
75

39
51
59
63
71
87
98
118

37
51
71
79
87
87
87
75

39
47
47
47
47
47
55
55

98
87
79
75
71
51
39
31

24
24
22
22
26
26
24
24

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Recommended Cutting Data for SFSR type
Carbon Steel
below 250HB

Hardened Steel
H13 (42~52HRC)

Alloy Steel, Steel Mold Steel
below 45HRC

Hardened Steel
D2 (55~62HRC)

Stainless Steel
(304 stainless)

HSS
(63~70HRC)

Solid Carbide Radius End Mills

ap    0.6Dc
ae    0.08Dc

ap    0.6Dc
ae    0.08Dc

ap    0.6Dc
ae    0.04Dc

ap    0.6Dc
ae    0.08Dc

ap    0.6Dc
ae    0.08Dc

ap    0.6Dc
ae    0.08Dc

Shoulder Milling Copy Milling Pocket Milling

Rough
Machining

Semi Finish
Machining

Finish
Machining

Helical Interpolation
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So
lid
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ar
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de
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nd
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ill

s

Notes:	 1. Above cutting conditions are general guidance.
	 2. Figures should be adjusted according to machining shape, purpose, rigidity of machine and work clamping.
	 3. If machine does not have enough spindle speed, reduce the feed speed to same ratio as above.
	 4. Recommend down cutting with air blow or mist coolant.
	 5. Wet cutting is recommended for stainless steel.
	 6. If using shrink fit holder, it is important to keep proper holding length.

Material

Material

2
3
4
5
6
8
10
12

2
3
4
5
6
8
10
12

ΦDc(mm)

ΦDc(mm)

40,000
29,000
22,000
18,000
15,000
11,000
8,900
7,400

40,000
26,500
20,000
16,000
13,500
10,000
8,000
6,500

40,000
29,000
22,000
18,000
15,000
11,000
8,900
7,400

30,000
20,000
15,000
12,000
10,000
7,500
6,000
5,000

40,000
28,000
21,000
17,000
14,000
11,000
9,000
7,500

23,000
15,000
12,000
9,500
8,000
6,000
5,000
4,000

n
(rpm)

n
(rpm)

n
(rpm)

n
(rpm)

n
(rpm)

n
(rpm)

177
157
157
157
146
110
102
91

98
79
71
59
51
39
31
28

177
157
157
157
146
110
102
91

79
59
47
43
35
28
24
20

295
217
177
157
138
118
102
87

22
18
16
15
14
11
11
11

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Recommended Cutting Data for SFSR type
Carbon Steel
below 250HB

Hardened Steel
H13 (42~52HRC)

Alloy Steel, Steel Mold Steel
below 45HRC

Hardened Steel
D2 (55~62HRC)

Stainless Steel
(304 stainless)

HSS
(63~70HRC)

ap    0.3Dc
ae    0.1Dc

ap    0.3Dc
ae    0.1Dc

ap    0.3Dc
ae    0.1Dc

ap    0.6Dc
ae    0.08Dc

ap    0.6Dc
ae    0.08Dc

ap    0.6Dc
ae    0.08Dc

Solid Carbide Radius End Mills

Finish
Machining

Shoulder MillingCopy MillingPocket MillingHelical Interpolation

Rough
Machining

Semi Finish
Machining

Type
of

Machining
-

Shoulder
 Milling

(Finishing)

Type
of

Machining
-

Shoulder
 Milling

(Finishing)
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Solid C
arbide End M

ills

Notes:	 1. Above cutting conditions are general guidance. Adjust ae & ap for semi-finishing and finishing.
	 2. Figures should be adjusted according to machining shape, purpose, rigidity of machine and work clamping.
	 3. If machine does not have enough spindle speed, reduce the feed speed to same ratio as above.
	 4. Recommend down cutting with air blow or mist coolant.
	 5. Wet cutting is recommended for stainless steel.
	 6. If using shrink fit holder, it is important to keep proper holding length.
	 7. Recommend to shorten overhung length (2Dc-3Dc).
	 8. Recommend ramping angle is under 45 degree.
	     However, ramping angle should be under 5 degree for stainless steel, hardened steel or HSS.

Material

Material

2
3
4
5
6
8
10
12

2
3
4
5
6
8
10
12

ΦDc(mm)

ΦDc(mm)

Type
of

Machining
-

Slotting

Type
of

Machining
-

Slotting

11,000
9,500
8,500
7,600
6,600
5,000
4,000
3,300

9,000
8,000
7,500
6,800
5,800
4,300
3,400
2,800

11,000
9,500
8,500
7,600
6,600
5,000
4,000
3,300

5,500
5,000
4,200
3,900
3,500
2,700
2,200
1,800

2,500
2,300
2,000
1,800
1,500
1,100
850
700

5,500
4,800
4,000
3,800
3,200
2,300
1,800
1,500

n
(rpm)

n
(rpm)

n
(rpm)

n
(rpm)

n
(rpm)

n
(rpm)

26
30
31
39
43
47
47
51

16
20
22
26
28
30
35
39

26
30
31
39
43
47
47
51

9
12
14
16
20
22
24
28

7
7
7
6
6
5
5
5

9
11
13
16
19
18
19
21

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Recommended Cutting Data for SFSR type
Carbon Steel
below 250HB

Hardened Steel
H13 (42~52HRC)

Alloy Steel, Steel Mold Steel
below 45HRC

Hardened Steel
D2 (55~62HRC)

Stainless Steel
(304 stainless)

HSS
(63~70HRC)

ap    0.3Dc
ae = Dc

ap    0.3Dc
ae = Dc

ap    0.25Dc
ae = Dc

Solid Carbide Radius End Mills

ap    0.3Dc
ae = Dc

ap    0.3Dc
ae = Dc

ap    0.25Dc
ae = Dc

Shoulder Milling Copy Milling Pocket Milling

Rough
Machining

Semi Finish
Machining

Finish
Machining

Helical Interpolation
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METRIC

Helical InterpolationPocket MillingShoulder Milling Copy Milling

Solid Carbide Radius End Mills
DV-OCSAR Type
- 4 Flute with 42°-45° Helix, corner radius
- For heat resistant Alloy, Ti-Alloy & Stainless Steel

CATALOG
NUMBER STK

DIMENSIONS
D

DV-OCSAR4030-05
DV-OCSAR4040-05
DV-OCSAR4040-10
DV-OCSAR4050-05
DV-OCSAR4050-10
DV-OCSAR4060-05
DV-OCSAR4060-10
DV-OCSAR4080-05
DV-OCSAR4080-10
DV-OCSAR4080-20
DV-OCSAR4100-05
DV-OCSAR4100-10
DV-OCSAR4100-20
DV-OCSAR4120-05
DV-OCSAR4120-10
DV-OCSAR4120-20
DV-OCSAR4120-30

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

3.0
4.0
4.0
5.0
5.0
6.0
6.0
8.0
8.0
8.0
10.0
10.0
10.0
12.0
12.0
12.0
12.0

0.5
0.5
1.0
0.5
1.0
0.5
1.0
0.5
1.0
2.0
0.5
1.0
2.0
0.5
1.0
2.0
3.0

8
11
11
13
13
13
13
19
19
19
22
22
22
26
26
26
26

10
13
13
15
15
-
-
-
-
-
-
-
-
-
-
-
-

60
60
60
60
60
60
60
75
75
75
80
80
80

100
100
100
100

6
6
6
6
6
6
6
8
8
8

10
10
10
12
12
12
12

r l l2 L d

10°

 0
-0.015
 0
-0.02

Tolerances
Up to 6mm

Over 6mm

d 
h5

r ±
0.0

2

D

l
l2

L

d 
h5

r ±
0.0

2

D

l
L

So
lid

 C
ar

bi
de

 E
nd

 M
ill

s
Finish

Machining
Semi Finish
Machining
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Helical InterpolationPocket MillingShoulder Milling Copy Milling

Solid Carbide Radius End Mills

Material

Material

3
4
5
6
8
10
12
16
20

3
4
5
6
8
10
12
16
20

Diameter

Diameter

Type
of

Machining
-

Shoulder
Cutting

Type
of

Machining
-

Slotting

11,000
8,000 
6,400
5,400
4,000
3,200
2,700 
2,000
1,600

8,500
6,400
5,100
4,200
3,200
2,500
2,100
1,600
1,300

n
(rpm)

n
(rpm)

47
47
47
47
47
51
51
38
30

21
19
24
24
25
25
25
19
15

Vf
(ipm)

Vf
(ipm)

11,000
8,000 
6,400
5,400
4,000
3,200
2,700 
2,000
1,600

8,500
6,400
5,100
4,200
3,200
2,500
2,100
1,600
1,300

n
(rpm)

n
(rpm)

Vf
(ipm)

Vf
(ipm)

4,200
3,200
2,500
2,100
1,600
1,300
1,100
800
640

3,200
2,400
1,900
1,600
1,200
950
800
600
480

n
(rpm)

n
(min-1)

13
13
13
13
13
13
11
8
6

6
7
7
7
7
7
6
5
4

Vf
(ipm)

Vf
(ipm)

Recommended Cutting Data for DV-OCSAR4 type

Recommended Cutting Data for DV-OCSAR4 type

Stainless Steel
(304 Stainless)

Stainless Steel
(304 Stainless)

Titanium Alloy
(Ti-6Al-4V)

Titanium Alloy
(Ti-6Al-4V)

Heat-Resistant Alloy
(Inconel 718)

Heat-Resistant Alloy
(Inconel 718)

47
47
47
47
47
51
51
38
30

21
23
24
24
25
25
25
19
15

Notes:	 1. Above cutting conditions are for general guidance. Adjust ae & ap for finishing.
	 2. Figures to be adjusted according to machining shape, purpose, rigidity of machine and work clamping.
	 3. Recommend to use down cutting.
	 4. Recommend to use wet cutting condition, it is effective to use cutting fluid for heat-resistant alloy.

Notes:	 1. Above cutting conditions are for general guidance. Adjust ae & ap for finishing.
	 2. Figures to be adjusted according to machining shape, purpose, rigidity of machine and work clamping.
	 3. Recommend to use wet cutting condition, it is effective to use cutting fluid for heat-resistant alloy.

ap 1.5D
ae 0.1D

ae

ap

ap 1.5D
ae 0.1D

ae

ap

ap 1.5D
ae 0.1D

ae

ap

ap D

ap

ae

ap D

ap

ae

ap 0.3D

ap

ae

Solid C
arbide End M

ills
Semi Finish
Machining

Finish
Machining
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SlottingShoulder Milling

®

METRICSolid Carbide Radius End Mills
DZ-SOCS, DZ-SOCM Type
- 4 Flute with 45° Helix and corner radius

CATALOG
NUMBER

CATALOG
NUMBER

STK

STK

DIMENSIONS

DIMENSIONS

D

D

L

L

DZ-SOCS4030-02
DZ-SOCS4040-02
DZ-SOCS4050-02
DZ-SOCS4050-05
DZ-SOCS4060-03
DZ-SOCS4060-05
DZ-SOCS4060-10
DZ-SOCS4080-03
DZ-SOCS4080-05
DZ-SOCS4080-10
DZ-SOCS4100-03
DZ-SOCS4100-05
DZ-SOCS4100-10
DZ-SOCS4120-05
DZ-SOCS4120-10
DZ-SOCS4160-10
DZ-SOCS4200-10

DZ-SOCM4060-05
DZ-SOCM4080-05
DZ-SOCM4100-05

3.0
4.0
5.0
5.0
6.0
6.0
6.0
8.0
8.0
8.0
10.0
10.0
10.0
12.0
12.0
16.0
20.0

6.0
8.0
10.0

l1

l1

8
11
13
13
13
13
13
19
19
19
22
22
22
26
26
32
38

21
26
34

60
60
60
60
60
60
60
75
75
75
80
80
80

100
100
110
125

60
75
90

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

d

d

6
6
6
6
6
6
6
8
8
8

10
10
10
12
12
16
20

6
8

10

DZ-SOCS type

DZ-SOCM type

r

r

0.2
0.2
0.2
0.5
0.3
0.5
1.0
0.3
0.5
1.0
0.3
0.5
1.0
0.5
1.0
1.0
1.0

0.5
0.5
0.5

 0
-0.015
 0
-0.02

Tolerances
Up to 6mm

Over 6mm

d 
h5

So
lid

 C
ar

bi
de

 E
nd

 M
ill

s
Rough

Machining
Semi Finish
Machining

SlottingShoulder Milling

Shoulder Milling
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Solid Carbide Radius End Mills
SlottingShoulder Milling

Material

3
4
5
6
8
10
12
16
20
22

Diameter

Type
of

Machining
-

Shoulder
Cutting

10,600
8,000
6,300
5,300
4,000
3,200
2,700
2,000
1,600
1,500

n
(rpm)

26
30
30
37
39
39
35
31
31
31

Vf
(ipm)

6,400
4,800
3,800
3,200
2,400
1,900
1,600
1,200
950
900

n
(rpm)

15
19
21
22
24
24
21
19
19
18

Vf
(ipm)

3,180
2,380
1,900
1,600
1,200
950
800
600
480
450

n
(rpm)

7
7
7
9
9
8
8
7
6
6

Vf
(ipm)

6,400
4,800
3,800
3,200
2,400
1,900
1,600
1,200
950
900

n
(rpm)

10
15
18
18
17
17
17
15
14
14

Vf
(ipm)

Recommended Cutting Data for DZ-SOCS, DZ-SOCM type

Recommended Cutting Data for DZ-SOCS type

Carbon Steel, Cast Iron
(1055, 35)

Alloy Steel, Mold Steel
Pre-Hardened Steel (P20)

Hardened Tool Steel
H13 (40~50HRC)

Stainless Steel
(304, 316 Stainless)

Notes:	 1. Above cutting conditions are for general guidance. Adjust ae & ap for finishing.
	 2. Figures should be adjusted according to machining shape, purpose, rigidity of machine and work clamping.
	 3. Recommend to down cut with air blow or mist coolant.
	 4. Above slotting data for DZ-SOCS, not recommended for DZ-SOCM.

Material

3
4
5
6
8
10
12
16
20
22

Diameter

Type
of

Machining
-

Slotting

8,500
6,400
5,100
4,250
3,200
2,550
2,100
1,600
1,250
1,150

n
(rpm)

30
31
31
31
31
31
31
24
23
22

Vf
(ipm)

5,300
4,000
3,200
2,650
2,000
1,600
1,400
1,000
800
750

n
(rpm)

19
19
19
19
19
19
19
15
13
12

Vf
(ipm)

2,650
2,000
1,600
1,350
1,000
800
660
500
400
360

n
(rpm)

6
8
8
8
8
7
7
6
5
4

Vf
(ipm)

5,300
4,000
3,200
2,650
2,000
1,600
1,400
1,000
800
750

n
(rpm)

13
16
17
17
16
15
15
13
13
12

Vf
(ipm)

Carbon Steel, Cast Iron
(1055, 35)

Alloy Steel, Mold Steel
Pre-Hardened Steel (P20)

Hardened Tool Steel
H13 (40~50HRC)

Stainless Steel
(304, 316 Stainless)

ae

ap

ap=1.5D
ae=0.2D

ae

ap

ap=1.5D
ae=0.1D

ap

ae

ap=D
ae=D

ap

ae

ap=0.2D
ae=D

ap

ae

ap=0.5D
ae=D

ae

ap

ap=1.5D
ae=0.2D

ae

ap

ap=1.5D
ae=0.1D

ap

ae

ap=D
ae=D

Solid C
arbide End M

ills
Rough

Machining
Semi Finish
Machining
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Solid Carbide Radius End Mills for Aluminum METRIC

AL-SEES2-R Type
- 2 Flute with 45° Helix and corner radius

CATALOG
NUMBER STK

DIMENSIONS
D L

AL-SEES2060-R05
AL-SEES2060-R10
AL-SEES2060-R15
AL-SEES2060-R20
AL-SEES2060-R25
AL-SEES2080-R05
AL-SEES2080-R10
AL-SEES2080-R15
AL-SEES2080-R20
AL-SEES2080-R25
AL-SEES2080-R30
AL-SEES2100-R05
AL-SEES2100-R10
AL-SEES2100-R15
AL-SEES2100-R20
AL-SEES2100-R25
AL-SEES2100-R30
AL-SEES2100-R35
AL-SEES2100-R40
AL-SEES2120-R05
AL-SEES2120-R10
AL-SEES2120-R15
AL-SEES2120-R20
AL-SEES2120-R25
AL-SEES2120-R30
AL-SEES2120-R35
AL-SEES2120-R40
AL-SEES2120-R50
AL-SEES2140-R05
AL-SEES2140-R10
AL-SEES2140-R15
AL-SEES2140-R20
AL-SEES2140-R25
AL-SEES2140-R30
AL-SEES2140-R35
AL-SEES2140-R40
AL-SEES2140-R50
AL-SEES2160-R05
AL-SEES2160-R10
AL-SEES2160-R15
AL-SEES2160-R20
AL-SEES2160-R25
AL-SEES2160-R30
AL-SEES2160-R35
AL-SEES2160-R40
AL-SEES2160-R50

6.0
6.0
6.0
6.0
6.0
8.0
8.0
8.0
8.0
8.0
8.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
14.0
14.0
14.0
14.0
14.0
14.0
14.0
14.0
14.0
16.0
16.0
16.0
16.0
16.0
16.0
16.0
16.0
16.0

l1
17
17
17
17
17
22
22
22
22
22
22
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40

55
55
55
55
55
65
65
65
65
65
65
75
75
75
75
75
75
75
75
80
80
80
80
80
80
80
80
80
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

d
6
6
6
6
6
8
8
8
8
8
8

10
10
10
10
10
10
10
10
12
12
12
12
12
12
12
12
12
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

r
0.5
1.0
1.5
2.0
2.5
0.5
1.0
1.5
2.0
2.5
3.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
5.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
5.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
5.0

CATALOG
NUMBER STK

DIMENSIONS
D L

AL-SEES2200-R05
AL-SEES2200-R10
AL-SEES2200-R15
AL-SEES2200-R20
AL-SEES2200-R25
AL-SEES2200-R30
AL-SEES2200-R35
AL-SEES2200-R40
AL-SEES2200-R50

20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0

l1
45
45
45
45
45
45
45
45
45

115
115
115
115
115
115
115
115
115

●
●
●
●
●
●
●
●
●

d
20
20
20
20
20
20
20
20
20

r
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
5.0

   
   

  0
   

D
 -0

.0
2

d 
h6

   
   

  0
   

D
 -0

.0
2 d 

h6

SlottingShoulder Milling

So
lid

 C
ar

bi
de

 E
nd

 M
ill

s
Finish

Machining
Semi Finish
Machining

Copy Milling
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Solid Carbide Radius End Mills for Aluminum
SlottingShoulder Milling

Material

6
8
10
12
14
16
20

ΦDc(mm)

Type
of

Machining
-

Slotting

10,000
8,000
6,000
5,000
4,500
4,000
3,000

n
(rpm)

59
59
47
47
47
47
47

Vf
(ipm)

9,000
7,000
5,500
4,500
3,900
3,300
2,700

n
(rpm)

53
49
43
43
43
43
39

Vf
(ipm)

10,000
8,000
6,000
5,000
4,500
4,000
3,000

n
(rpm)

59
59
47
47
47
47
47

Vf
(ipm)

7,400
5,500
4,500
3,700
3,200
2,700
2,200

n
(rpm)

43
39
35
35
35
35
35

Vf
(ipm)

Aluminum Alloy
(A5052)

Aluminum Alloy
(A7075)

Cast Aluminum Alloy
(Up to 13% Si)

Copper Alloy
(C1100)

ap

ae

ap=D
ae=D

ap

ae

ap=D
ae=D

ap

ae

ap=D
ae=D

ap

ae

ap=D
ae=D

Recommended Cutting Data for AL-SEES2-R type

Material

6
8
10
12
14
16
20

ΦDc(mm)

Type
of

Machining
-

Shoulder
Cutting

12,000
9,000
7,300
6,000
5,200
4,500
3,600

n
(rpm)

94
91
87
83
79
79
71

Vf
(ipm)

10,000
8,000
6,000
5,000
4,500
4,000
3,000

n
(rpm)

79
79
71
71
71
71
59

Vf
(ipm)

12,000
9,000
7,300
6,000
5,200
4,500
3,600

n
(rpm)

94
91
87
83
79
79
71

Vf
(ipm)

8,500
6,500
5,000
4,000
3,500
3,000
2,500

n
(rpm)

67
63
59
55
55
55
49

Vf
(ipm)

Recommended Cutting Data for AL-SEES2-R type
Aluminum Alloy

(A5052)
Aluminum Alloy

(A7075)
Cast Aluminum Alloy

(Up to 13% Si)
Copper Alloy

(C1100)

ap=1.5D
ae=0.5D

ae

ap

ap=1.5D
ae=0.5D

ae

ap

ap=1.5D
ae=0.5D

ae

ap

ap=1.5D
ae=0.5D

ae

ap

Notes:	 1. Use water soluble oil.
	 2. Use caution when handling, tools are extremely sharp. Adjust ae & ap for finishing.
	 3. Figures should be adjusted according to machining shape, rigidity of machine and work clamping.
	 4. If machine does not have enough spindle speed, reduce the feed speed to the same ratio as above.
	 5. In case of ramping, recommend reducing the above data by 30-60%.
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Solid Carbide Radius End Mills for Aluminum
SlottingShoulder Milling

Material

6
8
10
12
14
16
20

ΦDc(mm)

Type
of

Machining
-

Shoulder
Cutting

27,000
20,000
16,000
13,000
11,000
10,000
8,000

n
(rpm)

157
157
157
157
157
157
142

Vf
(ipm)

22,000
17,000
13,000
11,000
10,000
8,500
7,000

n
(rpm)

130
130
130
130
130
130
122

Vf
(ipm)

27,000
20,000
16,000
13,000
11,000
10,000
8,000

n
(rpm)

138
138
138
138
138
138
138

Vf
(ipm)

18,000
14,000
11,000
9,000
8,000
7,000
5,500

n
(rpm)

106
106
106
106
106
106
98

Vf
(ipm)

High Speed Cutting Data for AL-SEES2-R type
Aluminum Alloy

(A5052)
Aluminum Alloy

(A7075)
Cast Aluminum Alloy

(Up to 13% Si)
Copper Alloy

(C1100)

Material

6
8
10
12
14
16
20

ΦDc(mm)

Type
of

Machining
-

Slotting

23,000
18,000
14,000
12,000
10,000
9,000
7,000

n
(rpm)

138
138
138
138
138
138
126

Vf
(ipm)

20,000
15,000
12,000
10,000
9,000
8,000
6,000

n
(rpm)

118
118
118
118
118
118
106

Vf
(ipm)

23,000
18,000
14,000
12,000
10,000
9,000
7,000

n
(rpm)

138
138
138
138
138
138
122

Vf
(ipm)

16,000
12,000
9,500
8,000
7,000
6,000
4,800

n
(rpm)

94
94
94
94
94
94
83

Vf
(ipm)

Aluminum Alloy
(A5052)

Aluminum Alloy
(A7075)

Cast Aluminum Alloy
(Up to 13% Si)

Copper Alloy
(C1100)

ap=1.5D
ae=0.3D

ae

ap

ap=1.5D
ae=0.3D

ae

ap

ap=1.5D
ae=0.3D

ae

ap

ap=1.5D
ae=0.3D

ae

ap

ap

ae

ap=0.5D
ae=D

ap

ae

ap=0.5D
ae=D

ap

ae

ap=0.5D
ae=D

ap

ae

ap=0.5D
ae=D

Notes:	 1. Use water soluble oil. Adjust ae & ap for finishing.
	 2. Use caution when handling, tools are extremely sharp.
	 3. Figures should be adjusted according to machining shape, rigidity of machine and work clamping.
	 4. If machine does not have enough spindle speed, reduce the feed speed to the same ratio as above.
	 5. In case of ramping, recommend reducing the above data by 30-60%.
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METRIC Solid Carbide Radius End Mills for Aluminum
Helical InterpolationPocket MillingCopy MillingSlottingShoulder Milling

AL-SEES3-R, AL-SEES3-LS-R Type 
- 3 Flute with 45° Helix and corner radius

AL-SEES3-LS-R type 

CATALOG
NUMBER

CATALOG
NUMBER

STK

STK

DIMENSIONS

DIMENSIONS

D

D

L

L

AL-SEES3100-R05
AL-SEES3100-R10
AL-SEES3120-R05
AL-SEES3120-R10

AL-SEES3100-LS-R05
AL-SEES3100-LS-R10
AL-SEES3100-LS-R20
AL-SEES3120-LS-R05
AL-SEES3120-LS-R10
AL-SEES3120-LS-R20
AL-SEES3120-LS-R30

10.0
10.0
12.0
12.0

10.0
10.0
10.0
12.0 
12.0
12.0
12.0

l1

l1

15
15
18
18

15
15
15
18
18
18
18

80
80
90
90

130
130
130
150
150
150
150

●

●

●

●

●

●

●

●

●

●

●

d

d

10
10
12
12

9.8
9.8
9.8
11
11
11
11

r

r

0.5
1.0
0.5
1.0

0.5
1.0
2.0
0.5
1.0
2.0
3.0

CATALOG
NUMBER

CATALOG
NUMBER

STK

STK

DIMENSIONS

DIMENSIONS

D

D

L

L

AL-SEES3160-R05
AL-SEES3160-R10
AL-SEES3160-R30
AL-SEES3200-R05
AL-SEES3200-R10
AL-SEES3200-R30

AL-SEES3160-LS-R05
AL-SEES3160-LS-R10
AL-SEES3160-LS-R20
AL-SEES3160-LS-R30
AL-SEES3160-LS-R40
AL-SEES3200-LS-R05
AL-SEES3200-LS-R10
AL-SEES3200-LS-R20
AL-SEES3200-LS-R30
AL-SEES3200-LS-R40
AL-SEES3200-LS-R50

16.0
16.0
16.0
20.0
20.0
20.0

16.0
16.0
16.0
16.0
16.0
20.0
20.0
20.0
20.0
20.0
20.0

l1

l1

21
21
21
33
33
33

24
24
24
24
24
30
30
30
30
30
30

110
110
110
120
120
120

180
180
180
180
180
200
200
200
200
200
200

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

d

d

16
16
16
20
20
20

15
15
15
15
18
18
18
18
18
18
18

r

r

0.5
1.0
3.0
0.5
1.0
3.0

0.5
1.0
2.0
3.0
4.0
0.5
1.0
2.0
3.0
4.0
5.0

r ±0.025

r ±0.025

   
   

  0
   

D
 -0

.0
2

   
   

  0
   

D
 -0

.0
2

d 
h6

d 
h6

Solid C
arbide End M

ills

Shoulder Milling

AL-SEES3-R type Helical InterpolationPocket MillingCopy MillingSlottingShoulder Milling

Semi Finish
Machining

Finish
Machining
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Solid Carbide Radius End Mills for Aluminum

Material

6
8
10
12
16
20

Diameter

Type
of

Machining
-

Shoulder
Cutting

12,000
9,000
7,300
6,000
4,500
3,600

n
(rpm)

142
142
142
142
118
98

Vf
(ipm)

10,000
8,000
6,000
5,000
4,000
3,000

n
(rpm)

118
118
118
118
102
83

Vf
(ipm)

12,000
9,000
7,300
6,000
4,500
3,600

n
(rpm)

142
142
142
142
118
98

Vf
(ipm)

8,500
6,500
5,000
4,000
3,000
2,500

n
(rpm)

98
98
98
94
79
67

Vf
(ipm)

Recommended Cutting Data for AL-SEES3-R & AL-SEES3-LS-R type
Aluminum Alloy

(A5052)
Aluminum Alloy

(A7075)
Cast Aluminum Alloy

(Up to 13% Si)
Copper Alloy

(C1100)

Material

6
8
10
12
16
20

Diameter

Type
of

Machining
-

Slotting

10,000
8,000
6,000
5,000
4,000
3,000

n
(rpm)

79
79
79
79
79
71

Vf
(ipm)

9,000
7,000
5,500
4,500
3,300
2,700

n
(rpm)

71
71
71
71
71
63

Vf
(ipm)

10,000
8,000
6,000
5,000
4,000
3,000

n
(rpm)

79
79
79
79
79
71

Vf
(ipm)

7,400
5,500
4,500
3,700
2,700
2,200

n
(rpm)

59
59
59
59
59
51

Vf
(ipm)

Aluminum Alloy
(A5052)

Aluminum Alloy
(A7075)

Cast Aluminum Alloy
(Up to 13% Si)

Copper Alloy
(C1100)

L/D
Tool Diameter

n (rpm)

Up to 4D
5 ~ 6D
7 ~ 8D

Vf (ipm)

0%
25%
40%

ap
0%

30%
50%

ae
1.5D
1.2D
1.0D

0.3D
0.1D

0.05D

Additional Cutting Data for longer tools

ap=1.5D
ae=0.3D

ae

ap

ap=1.5D
ae=0.3D

ae

ap

ap=1.5D
ae=0.3D

ae

ap

ap=1.5D
ae=0.3D

ae

ap

ap

ae

ap=D
ae=D

ap

ae

ap=D
ae=D

ap

ae

ap=D
ae=D

ap

ae

ap=D
ae=D

Notes:	 1. Use water soluble oil. Adjust ae & ap for finishing.
	 2. Use caution when handling, tools are extremely sharp.
	 3. Figures should be adjusted according to machining shape, rigidity of machine and work clamping.
	 4. If machine does not have enough spindle speed, reduce the feed speed to the same ratio as above.
	 5. In case of ramping, recommend reducing the above data by 30-60%.
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Solid Carbide Radius End Mills for Aluminum

Material

6
8
10
12
16
20

Diameter

Type
of

Machining
-

Shoulder
Cutting

27,000
20,000
16,000
13,000
10,000
8,000

n
(rpm)

177
291
291
256
217
189

Vf
(ipm)

22,000
17,000
13,000
11,000
8,500
7,000

n
(rpm)

146
244
244
217
181
165

Vf
(ipm)

27,000
20,000
16,000
13,000
10,000
8,000

n
(rpm)

177
291
291
256
217
189

Vf
(ipm)

18,000
14,000
11,000
9,000
7,000
5,500

n
(rpm)

118
197
197
177
150
130

Vf
(mm/min)

High Speed Cutting Data for AL-SEES3-R & AL-SEES3-LS-R type
Aluminum Alloy

(A5052)
Aluminum Alloy

(A7075)
Cast Aluminum Alloy

(Up to 13% Si)
Copper Alloy

(C1100)

Material

6
8
10
12
16
20

Diameter

Type
of

Machining
-

Slotting

23,000
18,000
14,000
12,000
9,000
7,000

n
(rpm)

154
189
197
189
157
138

Vf
(ipm)

20,000
15,000
12,000
10,000
8,000
6,000

n
(rpm)

134
157
173
157
142
118

Vf
(ipm)

23,000
18,000
14,000
12,000
9,000
7,000

n
(rpm)

154
189
197
189
157
138

Vf
(ipm)

16,000
12,000
9,500
8,000
6,000
4,800

n
(rpm)

106
126
138
126
106
94

Vf
(ipm)

Aluminum Alloy
(A5052)

Aluminum Alloy
(A7075)

Cast Aluminum Alloy
(Up to 13% Si)

Copper Alloy
(C1100)

L/D
Tool Diameter

n (rpm)

Up to 4D
5 ~ 6D
7 ~ 8D

Vf (ipm)

0%
25%
40%

ap
0%

30%
50%

ae
1.5D
1.2D
1.0D

0.3D
0.1D

0.05D

Additional Cutting Data for longer tools

ap=1.5D
ae=0.2D

a

ap

ap=1.5D
ae=0.2D

a

ap

ap=1.5D
ae=0.2D

a

ap

ap=1.5D
ae=0.2D

a

ap

ap

ae

ap=0.5D
ae=D

ap

ae

ap=0.5D
ae=D

ap

ae

ap=0.5D
ae=D

ap

ae

ap=0.5D
ae=D

Notes:	 1. Use water soluble oil. Adjust ae & ap for finishing.
	 2. Use caution when handling, tools are extremely sharp.
	 3. Figures should be adjusted according to machining shape, rigidity of machine and work clamping.
	 4. If machine does not have enough spindle speed, reduce the feed speed to the same ratio as above.
	 5. In case of ramping, recommend reducing the above data by 30-60%.

Solid C
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High Speed Cutting Data for AL-SEES3-R type
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Solid Carbide Ball Nose End Mills METRIC
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METRICSolid Carbide Radius End Mills
SFSB Type
- For high hardened die steel up to 70HRC
- 2 flutes, Helix angle 30°, for shrink fit

CATALOG NUMBER STK DIMENSIONS
D r l l2 L d Ø Øk FIG.

SFSB2010
SFSB2010-S6
SFSB2020
SFSB2020-S6
SFSB2030
SFSB2030-S6
SFSB2040
SFSB2040-S6
SFSB2050
SFSB2060
SFSB2080
SFSB2100
SFSB2120

1
1
2
2
3
3
4
4
5
6
8
10
12

0.5
0.5
1
1

1.5
1.5
2
2

2.5
3
4
5
6

1
1
2
2
3
3
4
4
5
6
8

10
12

1.5
1.5
2.5
2.5
4
4
-
5
7
-
-
-
-

40
40
40
40
40
40
40
40
50
50
60
60
60

4
6
4
6
4
6
4
6
6
6
8

10
12

12°
12°
10°
10°
10°
10°

-
8°
5°
-
-
-
-

10.49°
11.04°
7.86°
8.8°

5.29°
7.69°

-
5.59°
2.79°

-
-
-
-

1
1
1
1
1
1
2
1
1
2
2
2
2

●

●

●

●

●

●

●

●

●

●

●

●

●

Pocket MillingCopy Milling Slotting

Finish
Machining

Rough
Machining

Semi Finish
Machining

Fig. 1  D<d

r ±0.005 l

L

Ø°

Øk°

d h5D

l2

Fig. 2  D=d

r ±0.005 l
L

d h5D
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Solid Carbide Ball Nose End Mills

Solid C
arbide End M

ills

Material

Material

0.5
1

1.5
2

2.5
3
4
5
6

0.5
1

1.5
2

2.5
3
4
5
6

1
2
3
4
5
6
8
10
12

1
2
3
4
5
6
8
10
12

R (mm)

R (mm)

Type
of

Machining
-

Roughing
&

Semi-Finishing

Type
of

Machining
-

Roughing
&

Semi-Finishing

31,800
23,900
19,100
14,300
11,500
9,500
7,200
5,700
4,800

28,600
19,100
17,000
12,700
10,200
8,500
6,400
5,100
4,200

31,800
23,900
19,100
14,300
11,500
9,500
7,200
5,700
4,800

27,100
17,500
14,900
11,100
8,900
7,400
5,600
4,500
3,700

30,200
22,300
18,000
13,500
10,800
9,000
6,800
5,400
4,500

n
(rpm)

n
(rpm)

n
(rpm)

n
(rpm)

n
(rpm)

63
75
98
90
86
82
76
72
61

45
45
54
50
48
50
50
50
41

63
75
90
85
81
75
71
67
57

32
28
35
35
35
35
33
35
29

48
61
71
64
64
64
59
57
48

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Recommended Cutting Data for SFSB type
Carbon Steel
below 250HB

Hardened Steel
D2 (55~62HRC)

Alloy, Tool & Mold Steel
below 45HRC

HSS
(63~70HRC)

Hardened Steel
H13 (42~52HRC)

ΦDc(mm)

ΦDc(mm)

Tool Diameter

Tool Diameter

ap    0.1Dc
ae    0.3Dc

ap    0.1Dc
ae    0.3Dc

ap    0.1Dc (MAX 0.5mm)
ae    0.3Dc

ap    0.05Dc (MAX 0.3mm)
ae    0.15Dc

ap    0.05Dc (MAX 0.3mm)
ae    0.15Dc

Notes:	 1. Above cutting conditions are for general guidance. In case of incline angle 15° or more, reduce 70% of above data.
	 2. Figures should be adjusted according to machining shape, purpose, rigidity of machine and work clamping.
	 3. If machine does not have enough spindle speed, reduce the feed speed to same ratio as above.
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Solid Carbide Ball Nose End Mills

So
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Material

Material

0.5
1

1.5
2

2.5
3
4
5
6

0.5
1

1.5
2

2.5
3
4
5
6

1
2
3
4
5
6
8
10
12

1
2
3
4
5
6
8
10
12

R (mm)

R (mm)

Type
of

Machining
-

Finishing

Type
of

Machining
-

Finishing

38,200
27,100
21,200
15,900
12,700
10,600
8,000
6,400
5,300

31,800
22,300
19,100
14,300
11,500
9,500
7,200
5,700
4,800

38,200
27,100
21,200
15,900
12,700
10,600
8,000
6,400
5,300

30,200
19,100
15,900
11,900
9,500
8,000
6,000
4,800
4,000

35,000
25,500
20,200
15,100
12,100
10,100
7,600
6,000
5,000

n
(rpm)

n
(rpm)

n
(rpm)

n
(rpm)

n
(rpm)

135
128
133
131
105
113
101
93
77

63
79
90
85
81
75
71
67
57

135
128
125
125
100
104
94
88
73

48
60
75
70
67
63
47
47
39

96
100
104
89
95

100
90
76
63

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Recommended Cutting Data for SFSB type
Carbon Steel
below 250HB

Hardened Steel
D2 (55~62HRC)

Alloy, Tool & Mold Steel
below 45HRC

HSS
(63~70HRC)

Hardened Steel
H13 (42~52HRC)

ΦDc(mm)

ΦDc(mm)

Tool Diameter

Tool Diameter

ap    0.05Dc
ae    0.02Dc

ap    0.05Dc
ae    0.02Dc

ap    0.05Dc
ae    0.02Dc

Notes:	 1. Above cutting conditions are for general guidance. In case of incline angle 15° or more, reduce 70% of above data.
	 2. Figures should be adjusted according to machining shape, purpose, rigidity of machine and work clamping.
	 3. If machine does not have enough spindle speed, reduce the feed speed to same ratio as above.

ap    0.05Dc
ae    0.02Dc

ap    0.03Dc
ae    0.02Dc

Pocket MillingCopy Milling Slotting

Finish
Machining

Rough
Machining
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Machining
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METRIC Solid Carbide Ball Nose End Mills

Solid C
arbide End M

ills

DV-OCSB Type
- 2 Flute with 30° Helix for hardened material up to 65HRC

CATALOG
NUMBER STK

DIMENSIONS
D

DV-OCSB2010
DV-OCSB2010-2.5T
DV-OCSB2012
DV-OCSB2015
DV-OCSB2016
DV-OCSB2020
DV-OCSB2020-5T
DV-OCSB2025
DV-OCSB2030
DV-OCSB2030-8T
DV-OCSB2040S4
DV-OCSB2040
DV-OCSB2040-8T
DV-OCSB2050
DV-OCSB2050-10T
DV-OCSB2060
DV-OCSB2060-12T
DV-OCSB2060-L120
DV-OCSB2080
DV-OCSB2080-14T
DV-OCSB2080-L120
DV-OCSB2100
DV-OCSB2100-18T
DV-OCSB2100-L140
DV-OCSB2120
DV-OCSB2120-22T
DV-OCSB2120-L140
DV-OCSB2160-30T-L140
DV-OCSB2160-L140
DV-OCSB2160
DV-OCSB2160-L180
DV-OCSB2200-L140
DV-OCSB2200-L160
DV-OCSB2200

1.0
1.0
1.2
1.5
1.6
2.0
2.0
2.5
3.0
3.0
4.0
4.0
4.0
5.0
5.0
6.0
6.0
6.0
8.0
8.0
8.0
10.0
10.0
10.0
12.0
12.0
12.0
16.0
16.0
16.0
16.0
20.0
20.0
20.0

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

r l1
1.5
2.5
1.8

2.25
2.4
3.0
5.0

3.75
4.5
8.0
6.0
6.0
8.0
7.5

10.0
9.0

12.0
9.0

12.0
14.0
12.0
15.0
18.0
15.0
18.0
22.0
18.0
30.0
24.0
24.0
24.0
30.0
30.0
30.0

l2
3.0
4.5
3.5
4.5
4.5
5.5
7.0
6.5
8.0

10.0
-

10.5
10.5
12.5
12.5

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

L
50
50
50
50
50
50
50
50
60
60
70
70
70
80
80
90
90

120
100
100
120
100
100
140
110
110
140
140
140
160
180
140
160
180

d
4
4
4
4
4
6
6
6
6
6
4
6
6
6
6
6
6
6
8
8
8

10
10
10
12
12
12
16
16
16
16
20
20
20

0.5
0.5
0.6

0.75
0.8
1.0
1.0

1.25
1.5
1.5
2.0
2.0
2.0
2.5
2.5
3.0
3.0
3.0
4.0
4.0
4.0
5.0
5.0
5.0
6.0
6.0
6.0
8.0
8.0
8.0
8.0

10.0
10.0
10.0

 0
-0.01
 0
-0.02
 0
-0.02

D
±0.005

±0.005

±0.01

1 ~ 2.5

3 ~ 12

16 ~ 20

D r

Pocket MillingCopy Milling Slotting

Semi Finish
Machining

Finish
Machining



®

B-61

Solid Carbide Ball Nose End Mills

So
lid

 C
ar

bi
de

 E
nd

 M
ill

s

Pocket MillingCopy Milling Slotting

Material

Diameter

Type
of

Machining

32,000
28,000
24,000
20,000
16,000
12,000
10,000
8,000
6,000
5,000

63
67
71
79
87
91
87
79
71
59

Tool & Die Steel, Alloy Steel
(~45HRC)

(P20, P21, D2, H13)

1
2
3
4
6
8
10
12
16
20

25,000
22,000
21,000
18,000
13,000
10,000
8,000
6,500
5,000
4,000

51
55
59
63
71
79
71
67
59
47

22,000
20,000
18,000
14,000
10,000
8,000
6,000
5,000
4,000
3,000

43
47
51
55
59
59
55
47
39
31

n
(rpm)

Vf
(ipm)

n
(rpm)

Vf
(ipm)

n
(rpm)

Vf
(ipm)

Recommended Cutting Data for DV-OCSB type

Hardened Steel
H13 (42~52HRC)

Hardened Steel
D2 (55~62HRC)

ap 0.1D
ae 0.3D

D

ae

ap

ap 0.05D (max 0.5mm)
ae 0.1D

D

ae

ap

ap 0.03D (max 0.3mm)
ae 0.05D

D

ae

ap

Notes:	 1. Above cutting conditions are for general guidance. Adjust ae & ap for finishing.
	 2. Figures should be adjusted according to machining shape, purpose, rigidity of machine and work clamping.
	 3. Recommend to down cut with air blow or mist coolant.

Finish
Machining

Semi Finish
Machining



®

B-62

METRIC

Solid C
arbide End M

ills

Solid Carbide Ball Nose End Mills
Pocket MillingCopy Milling Slotting

Material

Diameter
r

(mm)

Type
of

Machining

30,000
30,000
25,500
19,100
15,300
12,700
9,500
7,600
6,400

30,000
30,000
21,200
15,900
12,700
10,600
8,000
6,400
5,300

30,000
25,500
17,000
12,700
10,200
8,500
6,400
5,100
4,200

30,000
19,000
12,700
9,500
7,600
6,400
4,800
3,800
3,200

63
126
157
157
157
157
157
157
157

55
79
118
118
118
118
118
118
118

47
79
79
79
79
79
79
79
79

31
39
39
39
39
39
39
39
39

Tool & Die Steel, Alloy Steel
(~45HRC)

(P20, P21, D2, H13)

0.5
1

1.5
2

2.5
3
4
5
6

1
2
3
4
5
6
8
10
12

Note:	 1. These cutting conditions are for general guidance.
	 2. Figures should be adjusted according to machining shape, purpose, rigidity of machine and work clamping.
	 Attention for helical milling:
	 1. Recommended ramping angle is under 1° (up to 3°).
	 2. If ramping angle is under 1°, apply the above table.
	     If ramping angle is over 1°, reduce Feed and Speed according to actual machining condition.

n
(rpm)

n
(rpm)

n
(rpm)

n
(rpm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Vf
(ipm)

Recommended Cutting Data for DH-OCHB type for Finishing

Hardened Steel
H13 (45~55HRC)

D
(mm)

DH-OCHB Type
- 4 Flute with 45°, for hardened material up to 70HRC
- High rigidity with un-equal pitch on flutes to control vibration

CATALOG
NUMBER STK

DIMENSIONS
D

DH-OCHB4010S04
DH-OCHB4010S06
DH-OCHB4010S04
DH-OCHB4020S06
DH-OCHB4030
DH-OCHB4040
DH-OCHB4050
DH-OCHB4060
DH-OCHB4080
DH-OCHB4100
DH-OCHB4120

1
1
2
2
3
4
5
6
8
10
12

●
●
●
●
●
●
●
●
●
●
●

r l
1.5
1.5
3
3

4.5
6

7.5
9

12
15
18

l2
3
3
6
6
9

12
15
18
24
30
36

L
50
50
50
50
70
70
80
90

100
100
110

D1 Ds Flutes FIG.
0.95
0.95
1.9
1.9
2.9
3.8
4.8
5.7
7.6
9.5
11.4

4
6
4
6
6
6
6
6
8

10
12

4
4
4
4
-
-
-
-
-
-
-

1
1
1
1
1
1
1
2
2
2
2

0.5
0.5
1
1

1.5
2

2.5
3
4
5
6

ap 0.03D
ae 0.03D

D

ae

ap

ap 0.03D
ae 0.03D

D

ae

ap

ap 0.03D
ae 0.03D

D

ae

ap

ap 0.03D
ae 0.03D

D

ae

ap

15
°

D

l
l2 L

D1

Fig. 1 Dc < Ds

r ±0.008

D
s 

h5

Fig. 2 Dc = Ds

D

l
l2

L

D1

D
s 

h5r ±0.008

 0
-0.010

 0
-0.015

r
±0.005

±0.008

R0.5 ~ R1

R2.5 ~ R6

r D

Hardened Steel
D2 (55~62HRC)

H.S.S.
(62~72HRC)

Rough
Machining

Semi Finish
Machining

Finish
Machining

Helical Interpolation

 0
-0.010±0.008R1.5 ~ R2



®

B-63

Solid Carbide Ball Nose End Mills

So
lid

 C
ar

bi
de

 E
nd

 M
ill

s

Pocket MillingCopy Milling Slotting

Material

Diameter
R

(mm)

Type
of

Machining

30,000
28,600
19,100
14,300
11,500
9,500
7,200
5,700
4,800

30,000
23,800
15,900
11,900
9,500
8,000
6,000
4,800
4,000

30,000
19,100
12,700
9,500
7,600
6,400
4,800
3,800
3,200

28,800
14,400
9,500
7,200
5,700
4,800
3,600
2,900
2,400

59
118
118
118
118
118
118
118
118

55
89
89
89
89
89
89
89
89

47
59
59
59
59
59
59
59
59

30
30
30
30
30
30
30
30
30

0.00094
0.00374
0.00866
0.01496
0.02362
0.03386
0.06063
0.09449
0.13622

0.00094
0.00374
0.00866
0.01496
0.02362
0.03386
0.06063
0.09449
0.13622

0.00079
0.00315
0.00709
0.01260
0.01969
0.02835
0.05039
0.07874
0.11339

0.00024
0.00098
0.00197
0.00394
0.00591
0.00866
0.01496
0.02362
0.03386

Tool & Die Steel, Alloy Steel
(P20, P21, D2, H13)

(~45HRC)

0.5
1

1.5
2

2.5
3
4
5
6

1
2
3
4
5
6
8
10
12

Note:	 1. These cutting conditions are for general guidance.
	 2. Figures should be adjusted according to machining shape, purpose, rigidity of machine and work clamping.
	 Attention for helical milling:
	 1. Recommended ramping angle is under 1° (up to 3°).
	 2. If ramping angle is under 1°, apply the above table.
	     If ramping angle is over 1°, reduce Feed and Speed according to actual machining condition.

ap x ae ap x ae ap x ae ap x ae

Recommended Cutting Data for DH-OCHB type for roughing & semi-finishing

Hardened Steel
H13 (45~55HRC)

Hardened Steel
D2 (55~65HRC)

H.S.S.
(62~72HRC)

R
(mm)

Dc
(mm)

ap 1.2D
ae 0.2D

ap 2.2, 
(ap x ae    0.22)

D

ae

ap

ae    0.1

ap 1.2D
ae 0.2D

ap 2.2, 
(ap x ae    0.22)

D

ae

ap

ae    0.1

ap 1.2D
ae 0.2D

ap 1.8, 
(ap x ae    0.18)

D

ae

ap

ae    0.1

ap 1.0D
ae 0.1D

ap 1,
(ap x ae    0.05)

D

ae

ap

ae    0.05

n
(rpm)

Vf
(ipm)

n
(rpm)

Vf
(ipm)

n
(rpm)

Vf
(ipm)

n
(rpm)

Vf
(ipm)

Finish
Machining

Helical Interpolation

Rough
Machining

Semi Finish
Machining



®

B-64

Solid Carbide Ball Nose End MillsMETRIC

Pocket MillingCopy Milling Slotting

DZ-OCUB Type
- 2 Flute with 30° Helix

CATALOG
NUMBER STK

DIMENSIONS
D L

DZ-OCUB2060
DZ-OCUB2060-S5.8
DZ-OCUB2070
DZ-OCUB2080
DZ-OCUB2080-S7.8
DZ-OCUB2090
DZ-OCUB2100
DZ-OCUB2110
DZ-OCUB2120
DZ-OCUB2140
DZ-OCUB2160
DZ-OCUB2200

3.0
3.0
3.5
4.0
4.0
4.5
5.0
5.5
6.0
7.0
8.0

10.0

l1
120
120
120
120
120
120
140
140
140
160
180
180

●

●

●

●

●

●

●

●

●

●

●

●

d
5

5.8
6
7

7.8
8
9

10
11
12
15
18

R
6.0
6.0
7.0
8.0
8.0
9.0
10.0
11.0
12.0
14.0
16.0
20.0

9
9

10.5
12
12

13.5
15

16.5
18
21
24
30

r ±0.01
   

   
  0

   
D

 -0
.0

2 d 
h6

Solid C
arbide End M

ills
Semi Finish
Machining

Finish
Machining



®

B-65

Solid Carbide Ball Nose End Mills
Pocket MillingCopy Milling Slotting

Material

1
2
3
4
6
8
10
12
14
16
20
25

ΦDc(mm)

Type
of

Machining

22,500
11,200
7,500
5,600
3,750
2,800
2,250
1,900
1,600
1,400
1,100
900

n
(rpm)

26
22
15
11
9
8
8
8
7
7
6
7

Vf
(ipm)

34,500
17,200
11,500
8,600
5,700
4,300
3,450
2,900
2,500
2,150
1,700
1,400

n
(rpm)

67
54
45
34
27
27
27
26
26
26
25
25

Vf
(ipm)

50,000
33,000
22,000
16,500
11,000
8,200
6,600
5,500
4,800
4,100
3,300
2,600

n
(rpm)

157
157
138
81
81
81
79
73
68
68
65
64

Vf
(ipm)

44,500
22,000
15,000
11,000
7,500
5,500
4,500
3,700
2,200
2,800
2,300
1,800

n
(rpm)

138
102
91
55
55
55
52
50
46
46
44
44

Vf
(ipm)

Hardened Steel
H13, D2 (45~60HRC)

Stainless Steel
(420 Stainless)

Gray Cast Iron
35 (160~260HB)

Nodular Cast Iron
40~60~8 (170~300HB)

Recommended Cutting Data for DZ-OCUB type

Material

1
2
3
4
6
8
10
12
14
16
20
25

ΦDc(mm)

Type
of

Machining

43,000
21,500
14,000
11,000
7,100
5,300
4,400
3,500
3,000
2,600
2,100
1,700

n
(rpm)

79
67
55
55
53
53
52
46
43
43
41
39

Vf
(ipm)

38,000
19,000
12,500
9,500
6,300
4,700
3,800
3,100
2,600
2,300
1,900
1,500

n
(rpm)

75
60
49
37
29
29
30
28
27
27
27
26

Vf
(ipm)

32,000
16,000
11,000
8,300
5,500
4,100
3,300
2,750
2,300
2,050
1,650
1,320

n
(rpm)

63
50
43
34
27
22
22
22
21
21
20
20

Vf
(ipm)

38,000
19,000
12,500
9,500
6,300
4,700
3,800
3,100
2,600
2,300
1,900
1,500

n
(rpm)

75
60
49
38
29
29
30
28
27
27
27
26

Vf
(ipm)

Carbon Steel
1049 (180~280HB)

Alloy Steel
4320 (180~280HB)

Mold Steel
P20, P21 (35~45HRC)

Tool Steel
H13 (300HB)

D

ae

ap

ap 0.3D
ae 0.5D

D

ae

ap

ap 0.3D
ae 0.5D

D

ae

ap

ap 0.3D
ae 0.5D

D

ae

ap

ap 0.3D
ae 0.5D

D

ae

ap

ap 0.3D
ae 0.5D

D

ae

ap

ap 0.3D
ae 0.5D

D

ae

ap

ap 0.3D
ae 0.5D

D

ae

ap

ap 0.3D
ae 0.5D

Note:	 1. Above cutting conditions are for general guidance.
	 2. Figures should be adjusted according to machining shape, purpose, rigidity of machine and work clamping.
	 3. Recommend to down cut with air blow or mist coolant.

So
lid

 C
ar

bi
de

 E
nd

 M
ill

s
Semi Finish
Machining

Finish
Machining



®

B-66

Solid Carbide Ball Nose End MillsMETRIC

Solid C
arbide End M

ills

Pocket MillingCopy Milling Slotting

DZ-OCLB-S Type
- 2 Flute with 30° Helix and extra long straight shank

CATALOG
NUMBER STK

DIMENSIONS
D

DZ-OCLB2040-12S120
DZ-OCLB2040-20S120
DZ-OCLB2060-18S160
DZ-OCLB2060-18S220
DZ-OCLB2060-22S160
DZ-OCLB2060-22S220
DZ-OCLB2080-22S160
DZ-OCLB2080-22S220
DZ-OCLB2100-25S160
DZ-OCLB2100-25S220
DZ-OCLB2100-35S160
DZ-OCLB2100-35S220
DZ-OCLB2120-35S160
DZ-OCLB2120-35S220
DZ-OCLB2120-45S220
DZ-OCLB2160-40S220
DZ-OCLB2200-40S220
DZ-OCLB2250-50S220

4.0
4.0
6.0
6.0
6.0
6.0
8.0
8.0
10.0
10.0
10.0
10.0
12.0
12.0
12.0
16.0
20.0
25.0

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

r
2.0
2.0
3.0
3.0
3.0
3.0
4.0
4.0
5.0
5.0
5.0
5.0
6.0
6.0
6.0
8.0

10.0
12.5

l1
12
20
18
18
22
22
22
22
25
25
35
35
35
35
45
40
40
50

L
120
120
160
220
160
220
160
220
160
220
160
220
160
220
220
220
220
220

d
4
4
6
6
6
6
8
8

10
10
10
10
12
12
12
16
20
25

Material

4
6
8
10
12
16
20
25

ΦDc(mm)

Type
of

Machining

8,800
5,800
4,400
3,500
2,900
2,200
1,750
1,400

n
(rpm)

51
63
52
48
46
39
31
25

Vf
(ipm)

n
(rpm)

Vf
(ipm)

4,800
3,200
2,400
1,900
1,600
1,200
950
750

n
(rpm)

19
23
21
20
19
16
13
10

Vf
(ipm)

Recommended Cutting Data for DZ-OCLB-S type

7,200
4,800
3,600
2,900
2,400
1,800
1,400
1,100

43
53
43
40
38
32
25
20

Carbon Steel
1049 (180~280HB)

Alloy Steel
4320 (180~280HB)

Mold Steel
P20, P21 (35~45HRC)

Note:	 1. Above cutting conditions are for general guidance.
	 2. Figures should be adjusted according to machining shape, purpose, rigidity of machine and work clamping.
	 3. Recommend to down cut with air blow or mist coolant.

Finish
Machining
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B-67

METRIC

So
lid

 C
ar

bi
de

 E
nd

 M
ill

s

Pocket MillingCopy Milling Slotting

Solid Carbide Ball Nose End Mills
DZ-OCLB-T Type
- 2 Flute with 30° Helix and extra long taper shank

CATALOG
NUMBER STK

DIMENSIONS
D

DZ-OCLB2040-10T160
DZ-OCLB2040-10T220
DZ-OCLB2040-16T160
DZ-OCLB2040-16T220
DZ-OCLB2060-17T160
DZ-OCLB2060-17T160A
DZ-OCLB2060-17T220
DZ-OCLB2060-22T160
DZ-OCLB2060-22T220
DZ-OCLB2080-20T160
DZ-OCLB2080-20T220
DZ-OCLB2080-24T160
DZ-OCLB2080-24T220
DZ-OCLB2100-25T160
DZ-OCLB2100-25T220
DZ-OCLB2100-25T220A
DZ-OCLB2100-33T160
DZ-OCLB2100-33T220
DZ-OCLB2120-30T160
DZ-OCLB2120-30T220
DZ-OCLB2120-33T160
DZ-OCLB2120-33T220

4.0
4.0
4.0
4.0
6.0
6.0
6.0
6.0
6.0
8.0
8.0
8.0
8.0
10.0
10.0
10.0
10.0
10.0
12.0
12.0
12.0
12.0

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

r
2.0
2.0
2.0
2.0
3.0
3.0
3.0
3.0
3.0
4.0
4.0
4.0
4.0
5.0
5.0
5.0
5.0
5.0
6.0
6.0
6.0
6.0

L d

Material

4
6
8
10
12

ΦDc(mm)

Type
of

Machining

8,800
5,800
4,400
3,500
2,900

n
(rpm)

51
63
52
48
46

Vf
(ipm)

n
(rpm)

Vf
(ipm)

4,800
3,200
2,400
1,900
1,600

n
(rpm)

19
23
21
20
19

Vf
(ipm)

Recommended Cutting Data for DZ-OCLB-T type

7,200
4,800
3,600
2,900
2,400

43
53
43
40
38

Carbon Steel
1049 (180~280HB)

Alloy Steel
4320 (180~280HB)

Mold Steel
P20, P21 (35~45HRC)

10
10
16
16
17
17
17
22
22
20
20
24
24
25
25
25
33
33
30
30
33
33

20
20
35
35
30
25
30
38
38
30
30
38
38
35
35
35
38
38
38
38
38
38

85
120
100
120
90
90

120
100
120
90

120
100
120
90

120
150
100
120
90

120
100
120

2°39’
1°43’
2°39’
2°1’

2°52’
2°39’
1°55’
2°46’
2°6’

1°55’
1°16’
1°51’
1°24’
3°7’
2°1’

1°30’
2°46’
2°6’

2°12’
1°24’
1°51’
1°24’

2°5’
1°28’
1°46’
1°28’
1°59’
1°59’
1°29’
1°47’
1°29’
1°20’

1°
1°12’

1°
2°2’

1°30’
1°12’
1°50’
1°30’
1°22’
1°1’

1°14’
1°1’

160
220
160
220
160
160
220
160
220
160
220
160
220
160
220
220
160
220
160
220
160
220

10
10
10
10
12
12
12
12
12
12
12
12
12
16
16
16
16
16
16
16
16
16

l l1 l2 θn θk

Note:	 1. Above cutting conditions are for general guidance.
	 2. Figures should be adjusted according to machining shape, purpose, rigidity of machine and work clamping.
	 3. Recommend to down cut with air blow or mist coolant.

Finish
Machining



®

B-68

METRIC Solid Carbide Ball Nose End Mills

Solid C
arbide End M

ills

Pocket MillingCopy Milling Slotting

AL-DBPS Type
- 2 Flute with 25° Helix for Aluminum

CATALOG
NUMBER STK

DIMENSIONS
D

AL-DBPS2010
AL-DBPS2020
AL-DBPS2030
AL-DBPS2040
AL-DBPS2050
AL-DBPS2060
AL-DBPS2080
AL-DBPS2100
AL-DBPS2120

1.0
2.0
3.0
4.0
5.0
6.0
8.0
10.0
12.0

●
●
●
●
●
●
●
●
●

r l1
1.5
3

4.5
6

7.5
9

12
15
18

L
50
50
60
70
80
90

100
100
110

d
4
6
6
6
6
6
8

10
12

0.5
1.0
1.5
2.0
2.5
3.0
4.0
5.0
6.0

Material

1
2
3
4
5
6
8
10
12

ΦDc(mm)

Type
of

Machining

492
492
492
492
492
492
492
492
492

Vc
(sfm)

Vf (ipm)

Recommended Cutting Data for AL-DBPS type

14
21
21
21
21
21
21
21
21

20
28
31
55
51
47
43
39
35

Aluminum Alloy

Roughing Finishing
44,700
23,900
15,900
11,900
9,500
8,000
6,000
4,800
4,000

n
(rpm)

ap=0.5D

ap
=0

.0
5D

ae=0.05D

Roughing Finishing

Note:	 1. Use water soluble oil
	 2. Use caution when handling, tools are extremely sharp.
	 2. Figures should be adjusted according to machining shape, purpose, rigidity of machine and work clamping.
	 3. If machine does not have enough spindle speed, reduce the feed speed to the same ratio as above.

Rough
Machining

Semi Finish
Machining

Finish
Machining
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METRICSolid Carbide Chamfer End Mills for Aluminum
ChamferingChamfering

So
lid

 C
ar

bi
de

 E
nd

 M
ill

s

AL-VME Type
- For Chamfering Aluminum

CATALOG
NUMBER STK

DIMENSIONS
D

AL-VME-030-90°
AL-VME-040-90°
AL-VME-050-90°
AL-VME-060-90°
AL-VME-080-90°
AL-VME-100-90°

3.0
4.0
5.0
6.0
8.0
10.0

●
●
●
●
●
●

l1
1.5
2

2.5
3
4
5

L
50
60
70
70
75
80

d
3
4
5
6
8

10

~20,000

~16,000

~14,000

~12,000

~8,000

~6,000

Recommended Cutting Data for AL-VME type

Type of
Machining

Materials

ΦDc(mm)

3

4

5

6

8

10

0.020
0.039
0.028
0.055
0.031
0.071
0.039
0.079
0.051
0.098
0.059
0.118

~18,000

~14,000

~12,000

~10,000

~7,000

~5,000

79
39
79
39
87
43
94
47
79
39
71
35

0.020
0.039
0.028
0.055
0.031
0.071
0.039
0.079
0.051
0.098
0.059
0.118

71
35
71
35
75
39
79
39
71
35
59
28

Aluminum Alloy (5052)
Aluminum Alloy Casting (Si<13%) Aluminum Alloy (7075)

n
(rpm)

ap
(inch)

Vf
(ipm)

n
(rpm)

ap
(inch)

Vf
(ipm)

Notes:	 1. Above cutting conditions are for general guidance. Figures should be adjusted according to the machine rigidity or work rigidity.
	 2. Recommend to shorten overhung length as much as possible. Use water soluble oil.
	 3. In case of counter boring, reduce spindle speed (n) 25% and feed speed (Vf) 50% of above figures.

Counter BoringChamfer Milling

Recommended Cutting Data

ap

Finish
Machining
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METRIC Solid Carbide Chamfer End Mills for Aluminum

Solid C
arbide End M

ills

Chamfering

AL-VME-LS Type
- For Chamfering Aluminum with long shank

CATALOG
NUMBER STK

DIMENSIONS
D

AL-VME-030-90°-LS
AL-VME-040-90°-LS
AL-VME-050-90°-LS
AL-VME-060-90°-LS
AL-VME-080-90°-LS
AL-VME-100-90°-LS

3.0
4.0
5.0
6.0
8.0
10.0

l1
1.5
2

2.5
3
4
5

L
80

100
110
120
120
140

d
3
4
5
6
8

10

Recommended Cutting Data

~15,000

~12,000

~10,000

~9,000

~6,000

~5,000

Recommended Cutting Data for AL-VME-LS type

Type of
Machining Materials

ΦDc(mm)

3

4

5

6

8

10

Aluminum Alloy (5052)
Aluminum Alloy Casting (less than 13%Si) Aluminum Alloy (7075)

n
(rpm)

ap
(inch)

Vf
(ipm)

n
(rpm)

ap
(inch)

Vf
(ipm)

Notes:	 1. Above cutting conditions are for general guidance. Figures should be adjusted according to the machine rigidity or work rigidity.
	 2. Recommend to shorten overhung length as much as possible. Use water soluble oil.
	 3. In case of counter boring, not recommended for these length of end mills.

0.020

0.028

0.031

0.039

0.051

0.059

22

24

24

24

22

20

~14,000

~10,000

~9,000

~8,000

~5,000

~4,000

0.020

0.028

0.031

0.039

0.051

0.059

20

20

22

22

16

16

Chamfer Milling

ap

●	  Stocked standard

●
●
●
●
●
●

Finish
Machining
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So
lid

 C
ar

bi
de

 E
nd

 M
ill

s

CATALOG NUMBER STK DIMENSIONS
Dc Dm L l2 ls lm lc Ds FIG.

SFSV3010S04
SFSV3020S06
SFSV3030S06
SFSV3040S06
SFSV3050S06
SFSV3060S06
SFSV3080S08
SFSV3100S10
SFSV3120S12

1
2
3
4
5
6
8
10
12

0.2
0.4
0.6
0.8
1

1.2
1.5
1.8
2.1

50
50
60
70
80
90

100
100
110

3
4.5
8

10.5
12.5

-
-
-
-

40.2
35.5
45.2
55.0
65.2

-
-
-
-

0.036
0.073
0.109
0.146
0.182
0.218
0.273
0.328
0.382

0.064
0.127
0.191
0.254
0.318
0.382
0.477
0.572
0.668

4
6
6
6
6
6
8

10
12

1
1
1
1
1
2
2
2
2

●

●

●

●

●

●

●

●

●

Solid Carbide Chamfering End Mills for Hardened Steel
SFSV Type
- 3 Flute for chamfering high hardened steel up to 70 HRC

METRIC

±1
°

±1
°

 0 0.
02

 0 0.
02

Fig. 1  Dc < Ds

Fig. 2  Dc = Ds

D
c

Dm

L

ls
lm

lc
tool length offset

Ds h5

l2

140° intersection

90° intersection

90
°

90
°

12
°3

0’

D
c

Dm
L

Ds h5

ChamferingChamfering V - Slotting Centering

Dm
minimum
Chamfer

Dia.

Finish
Machining

Rough
Machining

Semi Finish
Machining
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Solid Carbide Chamfering End Mills for Hardened Steel

Solid C
arbide End M

ills

Material

Material

1
2
3
4
5
6
8
10
12

1
2
3
4
5
6
8
10
12

ΦDc(mm)

ΦDc(mm)

Depth
of 

Cut

Width
of 

Cut

16,000
8,000
16,000
12,000
9,500
8,000
9,000
7,200
6,000

16,000
8,000
16,000
12,000
9,500
8,000
9,000
7,200
6,000

n
(rpm)

n
(rpm)

38
19
57
43
34
28
53
43
35

38
19
113
87
68
57
106
85
71

Vf
(ipm)

Vf
(ipm)

n
(rpm)

n
(rpm)

Vf
(ipm)

Vf
(ipm)

6,400
3,200
3,200
2,400
2,500
2,100
2,000
1,600
1,300

9,600
4,800
7,400
5,600
5,000
4,200
4,000
3,200
2,600

n
(rpm)

n
(rpm)

15
7
7
6
7
6

12
9
8

23
11
17
13
18
15
24
19
15

Vf
(ipm)

Vf
(ipm)

Recommended Cutting Data for SFSV type

V-Slotting

C-Chamfering

16,000
8,000

16,000
12,000
9,500
8,000
9,000
7,200
6,000

16,000
8,000

16,000
12,000
9,500
8,000
9,000
7,200
6,000

38
19
57
43
34
28
53
43
35

38
19
113
87
68
57

106
85
71

Carbon Steel
1049 (~250HB)

Carbon Steel
1049 (~250HB)

Pre-hardened Steel
P20HH, P21 (38~43HRC)

Pre-hardened Steel
P20HH, P21 (38~43HRC)

Hardened Steel
D2 (~70HRC)

Hardened Steel
D2 (~70HRC)

Note:	 1. Above cutting conditions are for overhang length of 3dc. Adjust the feed and speed according to the overhang length.
	 2. The ap value during chamfering is the maximum value. The above cutting condtions are for C1. (Conditions below C1 will be the
	     maximum ap value.) When machining at the maximum ap, reduce the feed rate by 70%
	 3. Recommend air blow or mist coolant.
	 4. If Dc is small, try to keep the cutting edge exposed to as much air as possible.

Note:	 1. Above cutting conditions are for overhang length of 3dc. Adjust the feed and speed according to the overhang length.
	 2. The ap value during chamfering is the maximum value. The above cutting condtions are for C1. (Conditions below C1 will be the
	     maximum ap value.) When machining at the maximum ap, reduce the feed rate by 70%
	 3. Recommend air blow or mist coolant.
	 4. If Dc is small, try to keep the cutting edge exposed to as much air as possible.

ap=0.25Dc(L/D=3)

C=0.2Dc(L/D=3)

ap=0.25Dc(L/D=3)

C=0.2Dc(L/D=3)

ap=0.25Dc(L/D=3)

C=0.2Dc(L/D=3)

ChamferingChamfering V - Slotting Centering

Rough
Machining

Semi Finish
Machining

Finish
Machining


