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M K N S H

 H
 E
nd
m
ill

PC303S ○ 2 0.5 12 ◎ ◎ ○ ◎

PC310U ○ 4 3 12 ◎ ◎ ○ ◎

V
 E
nd
m
ill

PC215F ○ 4 2.5 16 ◎ ○ ○ ○ ○

Z 
E
nd
m
ill

PC315E ○ 2 1 16 ◎ ○ ◎ ○

PC315E ○ 4 1 16 ◎ ○ ◎ ○

PC315E ○ 2 1 12 ◎ ○ ◎ ○

PC315E ○ 4 1 12 ◎ ○ ◎ ○

PC315E ○ 2 1 12 ◎ ○ ◎ ○

F
 E
nd
m
ill

PC203F ○ 4 6 12 ○ ○ ◎ ◎

PC203F ○ 4 6 12 ○ ○ ◎ ◎

T 
E
nd
m
ill

ND3000 ○ 2 0.6 3 ◎

PC2510 ○ 2 0.6 3 ◎

H01 - 2 0.6 3 ◎

D
 E
nd
m
ill

ND3000 ○ 2 1 12 ◎

ND3000 ○ 4 2 12 ◎

ND3000 ○ 2 0.6 12 ◎

ND3000 ○ 4 2 12 ◎

F

◎ ○
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F
M K N S H

H01
PD1005
PD1010

-

(○) 2 1 20 ○ ◎

H01
PD1005
PD1010

-

(○) 3 2 16 ○ ◎

H01
PD1005
PD1010

-

(○) 2 1 20 ○ ◎

C
-
M
ax

PC210C ○ 2 1 12 ○ ◎

PC210C ○ 2 0.5 4 ○ ◎

PC210C ○ 2 1 12 ○ ◎

PC210C ○ 2 0.5 4 ○ ◎

PC210C ○ 2 2 12 ○ ◎

PC210C ○ 2 1 4 ○ ◎

Su
pe
r 

En
dm
ill SL ○ 4 3 20 ◎

  
  
 C
om
p
os
ite
 R
ou
te
r 
E
nd
m
ill

ND2100 ○ 4 6 8 ◎

ND2100 ○ 6 10 12 ◎

ND2100 ○ 4 6 8 ◎

ND2100 ○ 6 10 12 ◎

ND2100 ○ 2 4 12 ◎

ND2100 ○ 4 4 12 ◎

ND2100 ○ 6 6 8 ◎

ND2100 ○ 8 10 12 ◎

◎ ○
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F

◎ ○

M K N S H

I+
 E
nd
m
ill

PC320 ○ 2 1 20 ◎ ○ ◎ ○

PC320 ○ 4 1 20 ◎ ○ ◎ ○

PC320 ○ 2 1 20 ◎ ○ ◎ ○

PC320 ○ 4 1 20 ◎ ○ ◎ ○

PC320 ○ 2 1 20 ◎ ○ ◎ ○

PC320 ○ 4 1 20 ◎ ○ ◎ ○

PC320 ○ 2 1 16 ◎ ○ ◎ ○

PC320 ○ 2 1 12 ◎ ○ ◎ ○

PC320 ○ 4 2 12 ◎ ○ ◎ ○

PC320 ○ 2 3 12 ◎ ○ ◎ ○

PC320 ○ 4 3 12 ◎ ○ ◎ ○

 Z
+
 E
nd
m
ill

PC320U ○ 2 1 20 ◎ ○ ◎ ○

PC320U ○ 2 1 16 ◎ ○ ◎ ○

PC320U ○ 2 2 20 ◎ ○ ◎ ○

PC320U ○ 2 2 20 ◎ ○ ◎ ○

PC320U ○ 4 1 20 ◎ ○ ◎ ○

PC320U ○ 4 1 16 ◎ ○ ◎ ○

PC320U ○ 4 2 20 ◎ ○ ◎ ○



F
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품 목 품 명 형 번 재 종 형 상 코팅 용 도 날수

공구직경 
(Ø)

피삭재

페이지
M K N S H

Min Max 강

스
테
인
레
스
강

주
철

비
철
금
속

내
열
합
금

고
경
도
재

 Z
+
 E
nd
m
ill

PC320U ○ 4 1 20 ◎ ○ ◎ ○

PC320U ○ 3 2 25 ◎ ○ ◎ ○

PC320U ○ 6 6 20 ◎ ○ ◎ ○

PC320U ○ 2 0.8 20 ◎ ○ ◎ ○

PC320U ○ 2 2 12 ◎ ○ ◎ ○

PC320U ○ 4 2 20 ◎ ○ ◎ ○

PC320U ○ 2 1 16 ◎ ○ ◎ ○

PC320U ○ 2 6 16 ◎ ○ ◎ ○

PC320U ○ 4 1.5 16 ◎ ○ ◎ ○

PC320U ○ 4 6 16 ◎ ○ ◎ ○

  
  
  
S
+
 E
nd
m
ill

PC320S - 4 1 12 ○ ◎ ○ ◎

PC320S - 4 1 12 ○ ◎ ○ ◎

 R
+
 E
nd
m
ill

FN30T - 3 6 25 ◎

PC30T ○ 4 5 20 ◎ ○ ◎ ○

PC30T ○ 4 5 20 ◎ ○ ◎ ○

PC30T ○ 4 6 20 ◎ ○ ◎ ○

PC30T ○ 4 5 20 ◎ ○ ◎ ○

PC40T ○ 4 5 20 ◎ ○ ◎ ○

F

◎ ○

M K N S H
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품 목 품 명 형 번 재 종 형 상 코팅 용 도 날수

공구직경 
(Ø)

피삭재

페이지
M K N S H

Min Max 강

스
테
인
레
스
강

주
철

비
철
금
속

내
열
합
금

고
경
도
재

 R
+
 E
nd
m
ill

HN30T
HC30T ○ 4 6 20 ◎ ○ ◎ ○

HC30T ○ 4 6 20 ◎ ○ ◎ ○

HC30T ○ 4 6 20 ◎ ○ ◎ ○

HN20T
HC10T
HC20T

○ 4 6 50 ◎ ○ ◎ ○

A
+
 E
nd
m
ill

H05S - 2 1 20 ◎

H05S - 3 1 20 ◎

H05S - 2 3 20 ◎

H05S - 3 3 20 ◎

P
C
D
 E
nd
m
ill DP200 - 1 4.6 6 ◎

DP200 - 2 6 12 ◎

B
ra
ze
d
 E
nd
m
ill

FCC
PC221F

-

(○) 2 14 50 ○ ○ ◎ ○

FCC
PC221F

-

(○) 3 14 50 ○ ○ ◎ ○

FCC
PC221F

-

(○) 4 14 50 ○ ○ ◎ ○

FCC
PC221F

-

(○) 6 34 50 ○ ○ ◎ ○

FCC - 2 15 50 ◎

FCC
PC221F - 2 14 50 ○ ○ ◎ ○

FCC
PC221F - 4 16 40 ○ ○ ◎ ○

FCC
PC221F - 2 20 25 ○ ○ ◎ ○

FCC
PC221F - 2 13 50 ○ ○ ◎ ○

F

◎ ○

M K N S H
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F
H Endmill

+0.01

0

-0.01
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65
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■

■



F

F
R RC55 HRC55~HR

3 840 256
4 880 268
5
6 280
8 264

10 840 248
12 840 240

R RC55 HRC55~HR

3 544 336 128
4 560 352 136
5 644 400 144
6 616 384 144
8 356 132

10 544 332 124
12 544 332 124

■

■



F
11

R RC55 HRC55~HR

0.5
1

1.2
1.5
2

2.5
3
4
5
6
8

10
12

•

•

ØD

돌
출
길
이

F

θ
θ
θ
θ
θ
θ

α 
α 
α 
α 
α 
α 

α
•

•

•

   

15°

•

•

пример
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R ØD Ød ℓ L

0.25 0.5 6 1 40
0.5 1 6 2.5 50
0.6 1.2 6 3 50

1.5 6 4 50
1 2 6 5 50

1.25 2.5 6 60
1.5 3 6 8 60
2 4 6 8

2.5 5 6 10 80
3 6 6 12
4 8 8 14 100
5 10 10 18 100
6 12 12 22 110

ØD

R

F

хвостовик
h530
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ØD Ød ℓ L r

3 6 8 60 0.1
3 6 8 60 0.2
3 6 8 60 0.3
3 6 8 60 0.5
4 6 10 0.1
4 6 10 0.2
4 6 10 0.3
4 6 10 0.5
4 6 10 1
6 6 15 0.2
6 6 15 0.3
6 6 15 0.5
6 6 15 1
8 8 20 100 0.2
8 8 20 100 0.3
8 8 20 100 0.5
8 8 20 100 1

10 10 25 100 0.3
10 10 25 100 0.5
10 10 25 100 1
12 12 30 110 0.3
12 12 30 110 0.5
12 12 30 110 1

ØD

r

F

хвостовик
h530
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V Endmill
β

β

α

α

F

■
■
■

N 3000

2000

1000

0

N 3000

2000

1000

0

■
■
■

■
■
■

50

40
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20
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0

A B
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※

※

R R

2.5 3.8 0.3 0.3
3.0
3.5 5.3 0.4 0.4
4.0
5.0
6.0

8.0
13.5 2.4

10.0
12.0
14.0
16.0

R R

2.5 2.8 2.5
3.0 3.0
3.5
4.0
5.0
6.0

8.0 8.8 8.0

10.0
12.0
14.0
16.0

F
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ØD Ød d₁ ℓ₁ ℓ₂ L

VFE 2.5 6.0 2.48 6.0 8.0 45 2
3.0 6.0 50 2
3.5 6.0 3.48 8.0 11.0 50 2
4.0 6.0 12.0 50 2
5.0 6.0 12.0 16.0 50 2
6.0 6.0 14.0 50 1

8.0 16.0 21.0 60 2
8.0 8.0 60 1

10.0 20.0 2
10.0 10.0 23.0 1
12.0 12.0 80 1
14.0 14.0 31.0 85 1
16.0 16.0 36.0 1

ØD

F

хвостовик
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Z Endmill

F

•

•

•

α1° α2°

β1°
β2°

■
■

■

■
■

■

105

125

70
50

■

■

•

α1°≠α2°, β1°≠β2° 

•

•
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R R

1 100
2 120
3 210 140 120
4 300 180 150
5 320 160
6 350 220 180
8 380 200 180

10 330 160 160
12 280 130 130
16 220 110 110

■

F

R R

2 280 140
3 320 200
4 350 280
5 600 360 300
6 660 410 330
8 380 350

10 610 300 300
12 520 250 240
16 410 200 200

■
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R R

1
1.2
1.5
2
3
4
5
6
8

10
12

ØD

돌
출
길
이

F

•

•

• 

•



F

ØD Ød ℓ L

ZFE 1 4 2.5 50
1 6 2.5 50

1.2 4 3 50
1.2 6 3 50
1.5 4 4 50
1.5 6 4 50
2 4 6 50
2 6 6 50

2.5 4 50
2.5 6 50
3 4 50
3 6 50

3.5 6 10 50
4 4 11 50
4 6 11 50

4.5 6 14 50
5 6 15 60

5.5 6 15 60
6 6 15 60

6.5 8 18 60
8 20 60
8 20 60

8 8 20
8.5 10 22

10 22
10 24

10 10 25
12 12 30 80
14 14 35 100
16 16 40 100

ØD

F

хвостовик
h5
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ØD Ød ℓ L

ZFE 1 4 2.5 50
1 6 2.5 50

1.2 4 3 50
1.2 6 3 50
1.5 4 4 50
1.5 6 4 50
2 4 6 50
2 6 6 50

2.5 4 50
2.5 6 50
3 4 50
3 6 50

3.5 6 10 50
4 4 11 50
4 6 11 50

4.5 6 14 50
5 6 15 60

5.5 6 15 60
6 6 15 60

6.5 8 18 60
8 20 60
8 20 60

8 8 20
8.5 10 22

10 22
10 24

10 10 25
12 12 30 80
14 14 35 100
16 16 40 100

ØD

F

хвостовик
h5
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ØD Ød ℓ L

ZSFE 1 4 1.5 40
1 6 1.5 40

1.2 4 1.5 40
1.2 6 1.5 40
1.5 4 2.2 40
1.5 6 2.2 40
2 4 3 40
2 6 3 40

2.5 4 4 40
2.5 6 4 40
3 4 4.5 45
3 6 4.5 45
4 4 6 45
4 6 6 45
6 6 50
8 8 12 60

10 10 15 65
12 12 18

ZSFE 1 4 1.5 40
1 6 1.5 40

1.2 4 1.5 40
1.2 6 1.5 40
1.5 4 2.2 40
1.5 6 2.2 40
2 4 3 40
2 6 3 40

2.5 4 4 40
2.5 6 4 40
3 4 4.5 45
3 6 4.5 45
4 4 6 45
4 6 6 45
6 6 50
8 8 12 60

10 10 15 65
12 12 18

ØD

F

хвостовик
h5
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R ØD Ød ℓ L

0.5 1 4 2.5 50
0.5 1 6 2.5 50
0.6 1.2 4 3 50
0.6 1.2 6 3 50

1.5 4 4 50
1.5 6 4 50

1 2 4 5 50
1 2 6 5 50

1.25 2.5 4 6 60
1.25 2.5 6 6 60
1.5 3 4 8 60
1.5 3 6 8 60

3.5 6 8
2 4 4 8
2 4 6 8

2.25 4.5 6 80
2.5 5 6 10 80

5.5 6 11
3 6 6 12

3.25 6.5 8 13
3.5 8 14
4 8 8 14 100

4.25 8.5 10 16 100
4.5 10 18 100
5 10 10 18 100
6 12 12 22 110

ØD

R

F

хвостовик
h530
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F
F Endmill

250

200

150

100

50

2t
180 0.30 0.5 5.0

200 1.0 5.0

120 0.05 8.0 0.2

6 12

8 10.2 16

10 12.4 20

12 24

6 0.5 0.21

8 0.5 0.8 0.32

10 1.0 1.3 0.36

12 1.2 1.6 1.45

1 2 3



F
25

F
■
■ Ø12

■

Cusp height

ae

6 0 0 0 0.02 0.06 0.11
8 0 0 0 0.04 0.10 0.15

10 0 0 0.01 0.14 0.21
12 0 0 0.01 0.08 0.25

R R HR

6 0.24 1.6 0.21 1.6 0.18 1.6
8 0.32 2.2 0.28 2.2 0.24 2.2

10 0.40 0.35 0.30
12 0.48 3.3 0.42 3.3 0.36 3.3

R R HR

6 3.0 0.24 3.0 0.21 3.0
8 0.36 4.0 0.32 4.0 0.28 4.0

10 0.45 5.0 0.40 5.0 0.35 5.0
12 0.54 6.0 0.48 6.0 0.42 6.0

60

30

0

■
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F

R ØD Ød ℓ₁ ℓ₂ L

FME 0.5 6 6 4.5 18 50 0.35
0.5 8 8 6 24 60 0.45 0.8
1.0 10 10 30 0.65 1.3
1.2 12 12 36 1.6

R ØD Ød ℓ₁ ℓ₂ L

FMLE 0.5 6 6 4.5 30 0.35
0.5 8 8 6 40 0.45 0.8
1.0 10 10 50 100 0.65 1.3
1.2 12 12 60 110 1.6

ØD

ØD

хвостовик

хвостовик
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T Endmill F
T Endmill

T 030 0502Z BE S04N100 ( Z-MATCH)



F
28

T EndmillF

3.0 0.12

2.5 0.08 0.53 850

2.0 0.08 0.42 850

1.5 0.04 0.32 850

1.0 0.02 850

0.6 0.02 850

3.0 0.5 1.5

2.5 0.3 1.25

2.0 0.3 1.0

1.0 0.1 0.2

0.6 0.1 0.2 630

T
T

200

80

200

40

■

■

■     

■

■

■    

■    

■

■
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F

D

L

L

L
L

Ø ØD_i t Ø3 Ø4 Ø6

Ø Ø3 4.45 ●

Ø Ø4 5.0 ●

Ø10.5 Ø6 6.5 ●

Ø6.0 Ø2.5 0.4 ●

L4

L3

L2

L1

Ø

Ø

Ø Ø



F

F
D Endmill

D

10
8

D

6
5

D

8
6.5

■

■

■

■        

■

■

■         

■

■

■         

■

■
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F

■       

   

■

■

1 500
2 800
3 800
4 680
5
6
8

10 860
12 860

1 400
2 800
3
4
5
6
8

10
12

•

•

•
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F

ØD Ød ₁ ₂ L

DFE 1 4 3 5 45
1 4 3 5 60
1 4 3 10 60
1 4 3 15 60
1 4 3 20 60
1 4 3 25 60

1.5 4 4 5 60
1.5 4 4 10 60
1.5 4 4 15 60
1.5 4 4 20 60
1.5 4 4 25 60
2 4 6 8 45
2 4 6 8 80
2 4 6 10 80
2 4 6 15 80
2 4 6 20 80
2 4 6 25 80
2 4 6 30 80
2 4 6 40 80
3 6 10 50
3 4 10 80
3 4 20 80
3 4 25 80
3 4 30 80
3 4 40 80
4 6 12 16 50
4 4 12 16 80
5 6 15 20 60
5 6 15 20 110
6 6 18 60
6 6 18 25 110
6 6 18 25 150
8 8 25
8 8 25 40 150

10 10 30 80
10 10 30 50 150
12 12 35 80
12 12 35 60 150

ØD

ØD

l1

l2

L

Ød

30 ND3000
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F

ØD Ød ₁ ₂ L

DFE 2 4 6 8 45
2 4 10 12 60
3 6 10 12 50
3 4 15 18 60
4 6 15 18 50
4 4 20 80
6 6 18 60
6 6 30 110
6 6 30 150
8 8 25
8 8 40 110
8 8 40 150

10 10 25 80
10 10 40 110
10 10 50 150
12 12 30 80
12 12 40 110
12 12 50 150

ØD

ØD

l1

l2

L

Ød

30 ND3000
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F

R ØD Ød ₁ ₂ L

0.3 0.6 4 2 2 45
0.3 0.6 4 2 5 45
0.3 0.6 4 2 8 45
0.3 0.6 4 2 10 45
0.4 0.8 4 2.5 3 45
0.4 0.8 4 2.5 5 45
0.4 0.8 4 2.5 10 45
0.5 1 4 3 3 60
0.5 1 4 3 5 60
0.5 1 4 3 8 60
0.5 1 4 3 10 60
0.5 1 4 3 12 60
0.5 1 4 3 15 60
0.5 1 4 3 20 60
0.5 1 4 3 25 80
0.5 1 4 3 30 80
0.5 1 4 3 35 80
0.5 1 4 3 40 80

1.5 4 4 5 60
1.5 4 4 10 80
1.5 4 4 15 80
1.5 4 4 20 80
1.5 4 4 25 80
1.5 4 4 30 80
1.5 4 4 35 80
1.5 4 4 40 80

1 2 4 6 8 60
1 2 4 6 10 80
1 2 4 6 15 80
1 2 4 6 20 80
1 2 4 6 25 80
1 2 4 6 30 80
1 2 4 6 35 80
1 2 4 6 40 100
1 2 4 6 45 100
1 2 4 6 50 100

ØD

R

ØD

l1

l2

L

Ød

30 ND3000
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F

R ØD Ød ₁ ₂ L

1.5 3 4 10 60
1.5 3 4 15 100
1.5 3 4 20 100
1.5 3 4 25 100
1.5 3 4 30 100
1.5 3 4 35 100
1.5 3 4 40 100
1.5 3 4 50 100
2 4 4 12 16 60
2 4 4 12 16 80
2 4 4 12 30 80
2 4 4 12 16 100
2 4 4 12 40 100
2 4 4 12 16 130
2 4 4 12 40 130

2.5 5 6 15 20 110
3 6 6 20 25 80
3 6 6 20 25 110
3 6 6 20 30 150
4 8 8 25 30 80
4 8 8 25 30 110
4 8 8 25 50 150
4 8 8 25 40 200
5 10 10 30 40 80
5 10 10 30 40 110
5 10 10 30 60 150
5 10 10 30 50 200
6 12 12 35 50 110
6 12 12 35 50 150
6 12 12 35 60 200

ØD

R

ØD

l1

l2

L

Ød

30 ND3000
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F

R ØD Ød ₁ ₂ L

1 2 4 6 8 60
1 2 4 6 10 80
1 2 4 6 20 80
1 2 4 6 30 80
1 2 4 6 40 80

1.5 3 4 10 60
1.5 3 4 15 100
1.5 3 4 20 100
1.5 3 4 30 100
1.5 3 4 40 100
1.5 3 4 50 100
2 4 4 12 16 60
2 4 4 12 16 80
2 4 4 12 16 100
2 4 4 12 16 130
3 6 6 20 25 80
3 6 6 20 25 110
3 6 6 20 30 150
4 8 8 25 30 80
4 8 8 25 30 110
4 8 8 25 35 150
4 8 8 25 40 200
5 10 10 30 35 80
5 10 10 30 35 110
5 10 10 30 40 150
5 10 10 30 50 200
6 12 12 35 50 110
6 12 12 35 50 150
6 12 12 35 60 200

ØD

R

ØD

l1

l2

L

Ød

30 ND3000
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F

■

 Ø
Ø

■
  

（

1 480 368 368 280
2 880 680 680 440
3 480
4 800 800 520
5 880 800 560
6 880 600
8 640

10 640
12 640
16 800
20 800 528
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F

ØD Ød ℓ L

SSEA 1 6 3 40 1
1.5 6 4 40 1
2 6 6 40 1

2.5 6 40 1
3 6 10 45 1

3.5 6 10 45 1
4 6 12 45 1
5 6 15 50 1
6 6 15 50 1

8 20 60 1
8 8 20 60 1

10 20 1
10 10 25 1
11 12 25 1
12 12 30 1
13 16 30 1
14 16 35 1
15 16 40 1
16 16 40 1
18 18 45 100 1
20 20 45 100 1

SSEA 2 6 6 40 2
3 6 10 45 2

3.5 6 10 45 2
4 6 12 45 2
5 6 15 50 2
6 6 15 50 2

8 20 60 2
8 8 20 60 2

10 20 2
10 10 25 2
11 12 25 2
12 12 30 2
13 16 30 2
14 16 35 2
15 16 40 2
16 16 40 2

ØD
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F

R ØD Ød ℓ L

0.5 1 6 3
1.5 6 4

1 2 6 6
1.25 2.5 6 8
1.5 3 6 10

3.5 6 10
2 4 6 12

2.25 4.5 6 15 80
2.5 5 6 15 80

5.5 6 15 80
3 6 6 15 80

3.25 6.5 8 20
3.5 8 20

8 20
4 8 8 20

4.25 8.5 10 25 100
4.5 10 25 100
5 10 10 25 100

5.5 11 12 30 110
6 12 12 30 110

6.5 13 16 35 120
14 16 35 120
15 16 40 120

8 16 16 40 120
8.5 20 40 130

18 20 45 130
20 45 130

10 20 20 45 130

ØD



F

F
C-Max

0.5
1

1.5
2
3
4
5
6 600 600
8 480 480

10 384 384
12 324 324

CRE
CRE

0

60

120
100

80

40
20

100

75

120

■

 

■                

■

■
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F

ØD Ød ℓ L

CFE 1 4 2.5 40
1.5 4 4 40
2 4 5 45
3 6 8 45
4 6 11 50
5 6 13 60
6 6 13 60
8 8 60
10 10 22
12 12 26

ØD Ød ℓ₁ ℓ₂ L

CFNE 0.5 4 0.8 2 45
0.5 4 0.8 4 45
0.5 4 0.8 6 45
0.5 4 0.8 8 50
1 4 1.5 4 45
1 4 1.5 6 45
1 4 1.5 8 50
1 4 1.5 10 50

1.5 4 2.3 6 45
1.5 4 2.3 8 50
1.5 4 2.3 10 50
1.5 4 2.3 12 50
2 4 3 6 45
2 4 3 8 50
2 4 3 10 50
2 4 3 12 50
3 4 4.5 10 50
3 4 4.5 12 50
3 4 4.5 14 60
3 4 4.5 16 60
4 6 6 12 50
4 6 6 16 50
4 6 6 20 60

30
ØD

ØD
30
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F

R ØD Ød ℓ L

0.5 1 4 2.5 50
1.5 4 4 50

1 2 4 5 50
1.2 3 6 8 60
2 4 6 8

2.5 5 6 10 80
3 6 6 12 80
4 8 8 14
5 10 10 18 100
6 12 12 22 110

R ØD Ød ℓ₁ ℓ₂ L

0.25 0.5 4 0.5 2 45
0.25 0.5 4 0.5 4 45
0.25 0.5 4 0.5 6 45
0.25 0.5 4 0.5 8 50
0.5 1 4 1 4 45
0.5 1 4 1 6 45
0.5 1 4 1 8 50
0.5 1 4 1 10 50

1.5 4 1.5 8 50
1.5 4 1.5 10 50
1.5 4 1.5 12 50
1.5 4 1.5 14 55

1 2 4 2 8 50
1 2 4 2 10 50
1 2 4 2 12 50
1 2 4 2 14 55

1.5 3 4 3 10 50
1.5 3 4 3 12 50
1.5 3 4 3 14 55
1.5 3 4 3 16 60
2 4 6 4 16 60
2 4 6 4 20 60
2 4 6 4 25
2 4 6 4 30

ØD

30

30

ØD
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F

r ØD Ød ℓ L

CRE 0.5 2 4 5 45
0.5 3 6 8 45
0.5 4 6 11 50
0.5 5 6 13 60
0.5 6 6 13 60
1 8 8 60
1 10 10 22
1 12 12 26

r ØD Ød ℓ₁ ℓ₂ L

CRNE 0.2 1 4 1.5 4 45
0.2 1 4 1.5 6 45
0.2 1 4 1.5 8 50
0.2 1 4 1.5 10 50
0.2 1.5 4 2.3 6 45
0.2 1.5 4 2.3 8 50
0.2 1.5 4 2.3 10 50
0.2 1.5 4 2.3 12 50
0.5 2 4 3 6 45
0.5 2 4 3 8 50
0.5 2 4 3 10 50
0.5 2 4 3 12 50
0.5 3 4 4.5 10 50
0.5 3 4 4.5 12 50
0.5 3 4 4.5 14 60
0.5 3 4 4.5 16 60
0.5 4 6 6 12 50
0.5 4 6 6 16 50
0.5 4 6 6 20 60

ØD

ØD

30

30
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F

Å B̊

Å  ≠ B̊

*

S R E 4 120S 080 R30
 

å  ≠ b̊

åb̊
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F
4 M

6 M

100 min

2 M

4 M

50 min

3 220 125
4 240 135
5 245 145
6 250 145
8 225 155

10 215 145
12 210 630 145
16 210 110
20 635 200 380 110

•  

•  

•  

•

•ap : ≤ 1.5D

•ae : ≤ 0.05D

•ap : ≤ 0.2D

■ ■

■    

                          

,

■    0 080 0

■

■    

                          

,

■    0 080 0

■

■    

                          

,

, 

■    0 080 0

■
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ØD Ød ℓ L r

SRES 3 6 8 55 0.2
3 6 8 55 0.3
3 6 8 55 0.5
4 6 10 55 0.2
4 6 10 55 0.3
4 6 10 55 0.5
4 6 10 0.2
4 6 10 0.3
4 6 10 0.5
5 6 15 55 0.2
5 6 15 55 0.3
5 6 15 55 0.5
5 6 15 0.2
5 6 15 0.3
5 6 15 0.5
6 6 15 60 0.3
6 6 15 60 0.5
6 6 15 60 0.8
6 6 15 60 1
6 6 15 60 1.5
6 6 15 60 2
6 6 15 0.3
6 6 15 0.5
6 6 15 0.8
6 6 15 1
6 6 15 1.5
6 6 15 2

ØD
0.01
0.01

35 /38
SL
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F

ØD
0.01
0.01

ØD Ød ℓ L r

SRES 8 8 20 0.3
8 8 20 0.5
8 8 20 0.8
8 8 20 1
8 8 20 1.5
8 8 20 2
8 8 20 2.5
8 8 20 3
8 8 20 100 0.3
8 8 20 100 0.5
8 8 20 100 0.8
8 8 20 100 1
8 8 20 100 1.5
8 8 20 100 2
8 8 20 100 2.5
8 8 20 100 3

10 10 25 0.3
10 10 25 0.5
10 10 25 0.8
10 10 25 1
10 10 25 1.5
10 10 25 2
10 10 25 2.5
10 10 25 3
10 10 25 100 0.3
10 10 25 100 0.5
10 10 25 100 0.8
10 10 25 100 1
10 10 25 100 1.5
10 10 25 100 2
10 10 25 100 2.5
10 10 25 100 3

35 /38
SL
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ØD Ød ℓ L r

SRES 12 12 30 80 0.5
12 12 30 80 0.8
12 12 30 80 1
12 12 30 80 1.5
12 12 30 80 2
12 12 30 80 2.5
12 12 30 80 3
12 12 30 80 3.5
12 12 30 80 4
12 12 30 110 0.5
12 12 30 110 0.8
12 12 30 110 1
12 12 30 110 1.5
12 12 30 110 2
12 12 30 110 2.5
12 12 30 110 3
12 12 30 110 3.5
12 12 30 110 4
14 14 35 0.5
14 14 35 0.8
14 14 35 1
14 14 35 1.5
14 14 35 2
14 14 35 3
14 14 35 150 0.5
14 14 35 150 0.8
14 14 35 150 1
14 14 35 150 1.5
14 14 35 150 2
14 14 35 150 3

ØD
0.01
0.01

35 /38
SL
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F

ØD Ød ℓ L r

SRES 16 16 42 100 0.5
16 16 42 100 0.8
16 16 42 100 1
16 16 42 100 1.5
16 16 42 100 2
16 16 42 100 2.5
16 16 42 100 3
16 16 42 100 3.5
16 16 42 100 4
16 16 42 100 5
16 16 42 100 6
16 16 42 150 0.5
16 16 42 150 0.8
16 16 42 150 1
16 16 42 150 1.5
16 16 42 150 2
16 16 42 150 2.5
16 16 42 150 3
16 16 42 150 3.5
16 16 42 150 4
16 16 42 150 5
16 16 42 150 6
18 20 45 100 0.5
18 20 45 100 0.8
18 20 45 100 1
18 20 45 100 1.5
18 20 45 100 2
18 20 45 100 3
18 20 45 150 0.5
18 20 45 150 0.8
18 20 45 150 1
18 20 45 150 1.5
18 20 45 150 2
18 20 45 150 3

ØD
0.01
0.01

35 /38
SL



F

F

ØD Ød ℓ L r

SRES 20 20 48 100 0.5
20 20 48 100 1
20 20 48 100 1.5
20 20 48 100 2
20 20 48 100 2.5
20 20 48 100 3
20 20 48 100 3.5
20 20 48 100 4
20 20 48 100 5
20 20 48 100 6
20 20 48 150 0.5
20 20 48 150 1
20 20 48 150 1.5
20 20 48 150 2
20 20 48 150 2.5
20 20 48 150 3
20 20 48 150 3.5
20 20 48 150 4
20 20 48 150 5
20 20 48 150 6

ØD
0.01
0.01

35 /38
SL
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F
Composite Router Endmill

CCR CCLR

CCDR

CCRR
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F

ØD Ød ℓ1 ℓ2 L

CCDR 6 6 3 18 65 1
8 8 4 24 1

CCDR 10 10 5 30 85 2
12 12 6 36 100 2

ØD Ød ℓ1 ℓ2 L

CCDR 0.250 0.125 2.500 1
0.250 0.125 1.500 4.000 1

CCDR 0.125 1.000 3.250 2
0.125 1.500 4.000 2

0.500 0.125 1.000 3.250 2
0.500 0.125 1.500 4.000 2

ND2100

ND2100

h6
shank

h6
shank

ØD

ØD

1
2

1
2

h5

h5

30°

30°
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F

ØD Ød ℓ1 L

CCHR 6 6 18 65 1
8 8 24 1

CCHR 10 10 30 85 2
12 12 36 100 2

ØD Ød ℓ1 L

CCHR 0.250 2.500 1
0.250 1.500 4.000 1

CCHR 1.000 3.250 2
1.500 4.000 2

0.500 1.000 3.250 2
0.500 1.500 4.000 2

ND2100

ND2100

h6
shank

h6
shank

ØD

ØD

1

1

h5

h515°

15°
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F

ØD Ød ℓ1 L

CCR 4 4 12 50
5 5 15 50
6 6 18 65
8 8 24

10 10 30 85
12 12 36 100

ØD Ød ℓ1 L

CCR 0.250 2.500
0.250 1.500 4.000

1.000 3.250
1.500 4.000

0.500 1.000 3.250
0.500 1.500 4.000

-27

-27

ND2100

ND2100

h6
shank

h6
shank

ØD

ØD

1

h5

h5
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F

ØD Ød ℓ1 L

CCLR 4 4 12 50
5 5 15 50
6 6 18 65
8 8 24

10 10 30 85
12 12 36 100

ØD Ød ℓ1 L

CCLR 0.250 2.500
0.250 1.500 4.000

1.000 3.250
1.500 4.000

0.500 1.000 3.250
0.500 1.500 4.000

15

15

ND2100

ND2100

h6
shank

h6
shank

ØD

ØD

h5

h5

1
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ØD Ød ℓ1 L

CCRR 6 6 18 65 1
8 8 24 1

CCRR 10 10 30 85 2
12 12 36 100 2

ØD Ød ℓ1 L

CCRR 0.250 2.500 1
0.250 1.500 4.000 1

CCRR 1.000 3.250 2
1.500 4.000 2

0.500 1.000 3.250 2
0.500 1.500 4.000 2

-25

-25

ND2100

ND2100

h6
shank

h6
shank

ØD

ØDh5

h5

1

1

F
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+ F
I+ Endmill 

RC45

•

•

•

+

■                 

■

■

+

20

30

40

50

60

R

l+ Endmill

0

50

100

SH P K NM

■



F
58

+F
■

■

■ ■

R R

600 480 450
1.5 600 480 450

600 480 450
2.5 600 480 450

600 480 450
600 480 450
600 480 450
600 480 450

620 520 410 230
680 540 450 360 340 200
620 410 320 310 180
360 280 310 240 840 240 140
300 240 250 200 680 210 120

■ ■

R R

600 480 400 320 300 180
1.5 600 480 400 320 300 180
2.0 600 480 400 400 300 180
2.5 600 480 400 320 300 180

600 480 400 320 300 180
4.0 600 480 400 320 300 180

600 480 400 320 300 180
600 480 400 320 300 180
520 410 350 280 260 150

10.0 450 360 300 240 230 130
410 320 210 210 120
240 210 160 840 160 100
200 160 130 680 140 80
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+ F
■

■

RC45

800 600
510

600 460
580 450

450
5.0 560 450

540 450
540 450
540 450
540 450
540 450
540 450
520 450

≦ 

≦ 

≦ 

■ ■

R R

2.0 180 180 110 110
3.0 200 160 130 100 110 66
4.0 360 220 180 180 110
5.0 380 300 230 180 110
6.0 420 340 240 210 130
8.0 450 360 240 220 130

10.0 310 150 110
12.0 330 260 160 130 150

■ ■
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+F

ØD Ød ℓ L

1 3 3 50
1 4 3 50
1 6 3 50

1.5 3 4 50
1.5 4 4 50
1.5 6 4 50
2 3 6 50
2 4 6 50
2 6 6 50

2.5 3 8 50
2.5 4 8 50
2.5 6 8 50
3 3 8 50
3 4 8 50
3 6 8 50

3.5 4 10 50
3.5 6 10 50
4 4 11 50
4 6 11 50

4.5 6 13 50
5 6 13 50

5.5 6 13 50
6 6 16 50

6.5 8 16 60
8 16 60
8 60

8 8 20 60
8.5 10 20

10 20
10 25

10 10 25
10.5 12 25
11 12 30

11.5 12 30
12 12 32
14 16 40 100
16 16 40 100
18 20 45 100
20 20 45 100

ØD
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+ F

ØD Ød ℓ L

6 6 16
6 6 16 100
8 8 20
8 8 20 100

10 10 25 100
10 10 25 150
12 12 32 100
12 12 32 150

ØD Ød ℓ L

1 4 50
1.5 4 50
2 4 12 50

2.5 4 12 50
3 6 15 60

3.5 6 15 60
4 6 20

4.5 6 20
5 6 25

5.5 6 25
6 6 30

8 30 100
8 8 40 100

10 40 100
10 10 40 100
11 12 40 100
12 12 50 100
14 16 50 150
16 16 60 150
20 20 200

ØDh6
shank
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+F

ØD Ød ℓ L

1 3 3 50
1 4 3 50
1 6 3 50

1.5 3 4 50
1.5 4 4 50
1.5 6 4 50
2 3 6 50
2 4 6 50
2 6 6 50

2.5 3 8 50
2.5 4 8 50
2.5 6 8 50
3 3 8 50
3 4 8 50
3 6 8 50

3.5 4 10 50
3.5 6 10 50
4 4 11 50
4 6 11 50

4.5 6 13 50
5 6 13 50

5.5 6 13 50
6 6 16 50

6.5 8 16 60
8 16 60
8 60

8 8 20 60
8.5 10 20

10 20
10 25

10 10 30
10.5 12 30
11 12 30

11.5 12 30
12 12 32
14 16 40 100
16 16 40 100
18 20 45 100
20 20 45 100

ØD
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ØD Ød ℓ L

6 6 16
6 6 16 100
8 8 20
8 8 20 100

10 10 30 100
10 10 30 150
12 12 32 100
12 12 32 150

ØD Ød ℓ L

1 4 6 50
1.5 4 50
2 4 12 50

2.5 4 12 50
3 6 15 60

3.5 6 15 60
4 6 20

4.5 6 20
5 6 25

5.5 6 25
6 6 30

8 30 100
8 8 40 100

10 40 100
10 10 40 100
11 12 40 100
12 12 50 100
14 16 50 150
16 16 60 150
20 20 200

ØD



F
64
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R ØD Ød ℓ L

0.5 1 3 2 50
0.5 1 4 2 50
0.5 1 6 2 50

1.5 3 3 50
1.5 4 3 50
1.5 6 3 50

1 2 3 4 50
1 2 4 4 50
1 2 6 4 50

1.25 2.5 3 5 50
1.25 2.5 4 5 50
1.25 2.5 6 5 50
1.5 3 3 6 50
1.5 3 4 6 50
1.5 3 6 6 50

3.5 4 50
3.5 6 50

2 4 4 8 50
2 4 6 8 50

2.25 4.5 6 50
2.5 5 6 10 50
3 6 6 12 50

3.5 8 14 60
4 8 8 16 60

4.5 10 18
5 10 10 20
6 12 12 24

14 16 28 100
8 16 16 32 100

18 20 36 100
10 20 20 40 100

ØD
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R ØD Ød ℓ L

0.5 1 6 2
0.5 1 6 2 100

1.5 6 3
1.5 6 3 100

1 2 6 4
1 2 6 4 100

1.25 2.5 6 5
1.25 2.5 6 5 100
1.5 3 6 6
1.5 3 6 6 100

3.5 6 100
2 4 6 8
2 4 6 8 100

2.5 5 6 10
2.5 5 6 10 100
3 6 6 12
3 6 6 12 100
3 6 6 12 150
4 8 8 16
4 8 8 16 100
4 8 8 16 150
5 10 10 20 100
5 10 10 20 150
5 10 10 20 200
6 12 12 24 100
6 12 12 24 150
6 12 12 24 200
8 16 16 32 150
8 16 16 32 200

ØD
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R ØD Ød ℓ L

0.5 1 4 2 50
0.5 1 6 2 50

1.5 4 3 50
1.5 6 3 50

1 2 4 4 50
1 2 6 4 50

1.25 2.5 4 5 50
1.25 2.5 6 5 50
1.5 3 3 6 50
1.5 3 4 6 50
1.5 3 6 6 50

3.5 4 50
3.5 6 50

2 4 4 8 50
2 4 6 8 50

2.25 4.5 6 50
2.5 5 6 10 50
3 6 6 12 50

3.5 8 14 60
4 8 8 16 60

4.5 10 18
5 10 10 20
6 12 12 24

14 16 28 100
8 16 16 32 100

18 20 36 100
10 20 20 40 100

ØD
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ØD Ød ℓ L r

1 4 3 50 0.1
1 4 3 50 0.2
1 4 3 50 0.3

1.5 4 4 50 0.2
1.5 4 4 50 0.3
2 4 6 50 0.2
2 4 6 50 0.3
2 4 6 50 0.5

2.5 4 8 50 0.2
3 3 8 50 0.2
3 3 8 50 0.3
3 3 8 50 0.5
3 3 8 50 1
3 4 8 50 0.2
3 4 8 50 0.3
3 4 8 50 0.5
3 4 8 50 1
4 4 10 50 0.2
4 4 10 50 0.3
4 4 10 50 0.5
4 4 10 50 1
4 4 10 50 1.5
5 6 13 50 0.2
5 6 13 50 0.3
5 6 13 50 0.5
5 6 13 50 1
6 6 15 50 0.2
6 6 15 50 0.3
6 6 15 50 0.5
6 6 15 50 1
6 6 15 50 1.5
6 6 15 50 2

ØD
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+F

ØD Ød ℓ L r

8 8 20 60 0.3
8 8 20 60 0.5
8 8 20 60 1
8 8 20 60 1.5
8 8 20 60 2
8 8 20 60 2.5
8 8 20 60 3

10 10 25 0.3
10 10 25 0.5
10 10 25 1
10 10 25 1.5
10 10 25 2
10 10 25 2.5
10 10 25 3
12 12 30 0.3
12 12 30 0.5
12 12 30 1
12 12 30 1.5
12 12 30 2
12 12 30 2.5
12 12 30 3

ØD



F
69

+ F

ØD Ød ℓ L r

3 3 8 0.3
3 3 8 0.5
3 3 8 1
4 4 10 0.3
4 4 10 0.5
4 4 10 1
4 4 10 1.5
6 6 15 100 0.3
6 6 15 100 0.5
6 6 15 100 1
6 6 15 100 1.5
6 6 15 100 2
8 8 20 100 0.3
8 8 20 100 0.5
8 8 20 100 1
8 8 20 100 1.5
8 8 20 100 2
8 8 20 100 2.5
8 8 20 100 3

10 10 25 100 0.3
10 10 25 100 0.5
10 10 25 100 1
10 10 25 100 1.5
10 10 25 100 2
10 10 25 100 2.5
10 10 25 100 3
12 12 30 100 0.3
12 12 30 100 0.5
12 12 30 100 1
12 12 30 100 1.5
12 12 30 100 2
12 12 30 100 2.5
12 12 30 100 3

ØD
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+F

ØD Ød ℓ L r

2 4 6 50 0.2
2 4 6 50 0.3
2 4 6 50 0.5

2.5 4 8 50 0.2
3 3 8 50 0.2
3 3 8 50 0.3
3 3 8 50 0.5
3 3 8 50 1
3 4 8 50 0.2
3 4 8 50 0.3
3 4 8 50 0.5
3 4 8 50 1
4 4 10 50 0.2
4 4 10 50 0.3
4 4 10 50 0.5
4 4 10 50 1
4 4 10 50 1.5
5 6 13 50 0.2
5 6 13 50 0.3
5 6 13 50 0.5
5 6 13 50 1
6 6 15 50 0.2
6 6 15 50 0.3
6 6 15 50 0.5
6 6 15 50 1
6 6 15 50 1.5
6 6 15 50 2
8 8 20 60 0.3
8 8 20 60 0.5
8 8 20 60 1
8 8 20 60 1.5
8 8 20 60 2
8 8 20 60 2.5
8 8 20 60 3

10 10 25 0.3
10 10 25 0.5
10 10 25 1
10 10 25 1.5
10 10 25 2
10 10 25 2.5
10 10 25 3
12 12 30 0.3
12 12 30 0.5
12 12 30 1
12 12 30 1.5
12 12 30 2
12 12 30 2.5
12 12 30 3

ØD
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+ F

ØD Ød ℓ L r

3 3 8 0.3
3 3 8 0.5
3 3 8 1
4 4 10 0.3
4 4 10 0.5
4 4 10 1
4 4 10 1.5
6 6 15 100 0.3
6 6 15 100 0.5
6 6 15 100 1
6 6 15 100 1.5
6 6 15 100 2
8 8 20 100 0.3
8 8 20 100 0.5
8 8 20 100 1
8 8 20 100 1.5
8 8 20 100 2
8 8 20 100 2.5
8 8 20 100 3

10 10 25 100 0.3
10 10 25 100 0.5
10 10 25 100 1
10 10 25 100 1.5
10 10 25 100 2
10 10 25 100 2.5
10 10 25 100 3
12 12 30 100 0.3
12 12 30 100 0.5
12 12 30 100 1
12 12 30 100 1.5
12 12 30 100 2
12 12 30 100 2.5
12 12 30 100 3

ØD
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+F
Z+ Endmill

Z+

Z+

130
104

Z+

80
50

■

■

■      

■

■

■      

■

■
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+ F

R R

1 100
2 120
3 210 140 120
4 300 180 150
5 320 160
6 350 220 180
8 380 200 180

10 330 160 160
12 280 130 130
16 220 110 110

■

■  

   

■  

   

■  

   

R R

2 280 140
3 320 200
4 350 280
5 600 360 300
6 660 410 330
8 380 350

10 610 300 300
12 520 250 240
16 410 200 200
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+F

R R

1
1.2
1.5
2
3
4
5
6
8

10
12

R R

6 420 240 180
8 450 210 150

10 180 120
12 330 150 100
14 120
16 200 100 60

■  

   

■  

   

•

•

•



F
75

Z+ F

ØD Ød ℓ L

4 3 50
4 4 50
4 6 50
4 6 50
4 8 50
4 50
6 50
4 50
6 50
4 11 50
6 11 50
6 11 50
6 13 50
6 16 50
8 16 60
8 20 60
8 20 60
8 20
10 23
10 23
10 25
10 25
12 26
12 28
12 30
14 34 100
16 36
16 36 100
20 40 100
18 40 100
20 40 100
20 40 100

ØD
0.02
0.03

35 PC320U



F
76

Z+F

ØD Ød ℓ L

4 2 50
1.5 4 2 50
2.0 4 3 50
2.5 4 4 50
3.0 4 5 50
4.0 4 6 50
5.0 6 8 50
6.0 6 50

8 10 50
8.0 8 12 50
10.0 10 15
12.0 12 18
16.0 16 24 100

ØD Ød ℓ L

2.0 4 6
3.0 4
3.0 6 12
4.0 4 11
5.0 6 20
6.0 6 16 100
6.0 6 20 100
8.0 8 20
8.0 8 25 100
10.0 10 30 100
12.0 12 35 100
16.0 16 36 150
20.0 20 45 150

ØD
0.02
0.03

ØD
0.02
0.03

35 PC320U

35 PC320U



F
77

Z+ F

ØD Ød ℓ L

2.0 4 15
3.0 4 25
4.0 4 30
5.0 6 30
6.0 6 35
8.0 8 40 100
10.0 10 45 100
12.0 12 50 100
14.0 14 55 100
16.0 16 50 150
16.0 16 60 150
18.0 18 65 150
20.0 20 150

ØD
0.02
0.03

35 PC320U



F
78

Z+F

ØD Ød ℓ L

4 3 50
4 5 50
6 5 50
4 6 50
6 6 50
4 8 50
6 8 50
6 6 50
4 50
6 50
4 11 50
6 50
4 11 50
6 11 50
6 11 50
6 8 50
6 13 50
6 16 50
6 16 50
8 16 60
8 20 60
8 20 60
8 20 60
10 23
10 23
10 23
10 25
12 28
12 30
14 32 100
14 32
14 34 100
16 36 100
16 36 100
16 40 100
16 45 100
18 38 100
18 45 100
20 45 100

ØD
0.02
0.03

35 PC320U



F
79

Z+ F

ØD Ød ℓ L

4 2 50
4 2 50
4 3 50

2.5 4 4 50
3.0 4 5 50
4.0 4 6 50
5.0 6 8 50
6.0 6 50

8 10 50
8.0 8 12 50
10.0 10 15
12.0 12 18
16.0 16 24 100

ØD
0.02
0.03

35 PC320U



F

Z+F

ØD Ød ℓ L

4 10
3.0 4 12
4.0 4 11
4.0 4 15
5.0 6 20
6.0 6 16
6.0 6 20
8.0 8 20
8.0 8 25 100
10.0 10 30 100
10.0 10 35 100
12.0 12 35 100
16.0 16 36 150
20.0 20 45 150

ØD
0.02
0.03

35 PC320U



F
81

Z+ F

ØD Ød ℓ L

1.0 4 4 50
2.0 4 10 50
3.0 4 15 60
3.0 6 16 60
4.0 4 20 60
4.0 6 20
4.0 4 30
5.0 6 25
5.0 6 30
6.0 6 30
6.0 6 35
8.0 8 35 100
8.0 8 40 100
10.0 10 45 100
10.0 10 50 100
12.0 12 45 100
12.0 12 50 100
14.0 14 45 100
16.0 16 50 150
16.0 16 60 150
16.0 16 150
18.0 18 150
20.0 20 150

ØD
0.02
0.03

35 PC320U



F
82

Z+F

ØD Ød ℓ L

2.0 4 6 50
3.0 4 50
4.0 4 11 50
5.0 6 13 50
6.0 6 16 50
6.5 8 16 60
8.0 8 20 60

10 24
10.0 10 25
12.0 12 30
16.0 16 36 100
18.0 18 40 100
20.0 20 45 100
25.0 25 50 100

ØD Ød ℓ L

6.0 6 15 50
8.0 8 20 60
10.0 10 25
12.0 12 30
16.0 16 36 100
20.0 20 45 100

ØD
0.02
0.03

ØD
0.02
0.03

35 PC320U

35 PC320U



F
83

Z+ F

R ØD Ød ℓ L

0.4 0.8 4 1.6 50
0.5 4 1.8 50
0.5 1.0 4 2 50
0.8 1.5 4 3 50
1.0 2.0 4 4 50
1.0 2.0 6 4 50
1.3 2.5 4 5 50
1.5 3.0 4 6 50
1.5 3.0 6 6 50
2.0 4.0 4 8 50
2.0 4.0 6 8 50
2.5 5.0 6 10 50
3.0 6.0 6 12 50
3.5 8 14 60
4.0 8.0 8 14 60
4.5 10 16
5.0 10.0 10 18
5.5 11.0 12 20
6.0 12.0 12 22
6.5 13.0 14 26

14.0 14 26
15.0 16 30

8.0 16.0 16 30 100
10.0 20.0 20 38 100

ØD
0.02
0.03

35 PC320U



F
84

Z+F

R ØD Ød ℓ L

1.0 2.0 4 4
1.5 3.0 4 6
1.5 3.0 6 6
2.0 4.0 4 8
2.0 4.0 6 8
2.5 5.0 6 10
3.0 6.0 6 12
4.0 8.0 8 14 100
5.0 10.0 10 18 100
6.0 12.0 12 20 100

R ØD Ød ℓ L

1.0 2.0 4 4 50
1.3 2.5 4 5 50
1.5 3.0 4 6 50
1.5 3.0 6 6 50
2.0 4.0 4 8 50
2.0 4.0 6 8 50
2.5 5.0 6 10 50
3.0 6.0 6 12 50
3.5 8 14 60
4.0 8.0 8 14 60
4.5 10 16
5.0 10.0 10 18
5.5 11.0 12 20
6.0 12.0 12 22

14.0 14 24
8.0 16.0 16 30 100
10.0 20.0 20 38 100

ØD
0.02
0.03

ØD
0.02
0.03

35 PC320U

35 PC320U



F
85

Z+ F

ØD Ød ℓ L r

4 3 50
4 6 50
4 50
6 50
4 50
6 50
4 50
6 50
4 11 50
6 11 50
4 11 50
6 11 50
4 11 50
6 11 50
4 11 50
6 13 50
6 13 50
6 13 50
6 13 50
6 16 50
6 16 50
6 16 50
6 16 50
8 20 60
8 20 60
8 20 60
8 20 60
8 20 60
10 25
10 25 0.5
10 25
10 25
10 25
10 25
12 30
12 30
12 30
12 30
12 30
16 36 100
16 36 100
16 36 100

ØD
0.02
0.03

35 PC320U



F
86

Z+F

ØD Ød ℓ L r

6 16
6 16
6 16
8 20 100
8 20 100
8 20 100
10 25 100
10 25 100
10 25 100
10 25 100
12 30 100
12 30 100
12 30 100
12 30 100
16 36 150
16 36 150
16 36 150
16 36 150

ØD
0.02
0.03

35 PC320U



F
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Z+ F

ØD Ød ℓ L r

4 5 50
4 6 50
4 50
4 50
4 50
4 11 50
4 11 50
4 11 50
4 11 50
6 12 50
6 13 50
6 13 50
6 13 50
6 13 50
6 16 50
6 16 50
6 16 50
8 20 60
8 20 60
8 20 60
8 20 60
8 20 60
10 25
10 25
10 25
10 25
10 25
10 25
10 25
12 30
12 30
12 30
12 30
12 30
12 30
16 36 100
16 36 100
16 36 100
16 36 100

ØD
0.02
0.03

35 PC320U



F
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Z+F

ØD Ød ℓ L r

6 16
6 16
6 16
8 20 100
8 20 100
8 20 100
8 20 100
10 25 100
10 25 100
10 25 100
10 25 100
12 30 100
12 30 100
12 30 100
12 30 100
12 30 100
16 36 150
16 36 150
16 36 150
16 36 150
16 36 150

ØD
0.02
0.03

35 PC320U



F
89

+ F
S+ Endmill

S+

■                 

■

■

S+
0

100

200

20

30

40

50

60

R

+

S+ Endmill

A+

SH P K NM

■



F

+F

  

  

   

   

   

■ ■

STS R R R

2 240 540 240
4 260 600 340 280
6 360 360 280
8 100 460 300

10 410 800 120 460 300
12 380 100 410 280
14 320 600 660
16 500 320 800 230
20 250 400 85 600 200



F
91

S+ F

ØD Ød ℓ L

1.0 4 3 50
1.5 4 4 50
2.0 4 6 50
2.5 4 8 50
3.0 4 50
3.0 6 50
4.0 4 11 50
4.0 6 11 50
5.0 6 13 50
6.0 6 16 50
8.0 8 20 60

10.0 10 30
12.0 12 32

ØD Ød ℓ L

1.0 4 4 50
1.5 4 6 50
2.0 4 8 50
2.5 4 10 50
3.0 6 12 50
4.0 6 16 50
5.0 6 20 60
6.0 6 24 60
8.0 8 35

10.0 10 45 100
12.0 12 45 100

ØD

ØD

PC320S

PC320S



F
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+F
R+ Endmill

R+

7

5.5

R+

11

8

α1°
α2°

β1°

β2°

■

■

■           

■

■

■          

■

■

(α1°≠α2° ) ( β1°≠β2° )
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+ F

R RC25~HR R RC25~HR

6
8

10
12
14
16
18
20
25 850

L

6
8

10
12
14
16
18
20
25

■  

   

■  

   

■  

   

   

■  

   

   

*

*
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+F

R RC35~HR RC45~HR

6 840 260
8 840 240

10 840
12 840 260
14 840 200
16 510 160
18 420 150
20 560 360 150
25 620 410 160

R RC25~HR R RC25~HR

6
8 830

10 830
12 800
14
16
18 680
20 630
25 840 600

■  

   

■  

   

■  

   

■  

   

*

*



F
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+ F

R RC25~HR R RC25~HR

6 880
8

10
12
14 880
16 840
18
20
25 680

■  

   

■  

   

R R R
 

R R

6 200 155 100
8 250 200 140 110

10 360 850 140
12 360 850 200 155
14 360 200 600 155
16 360 625 200 520 155
18 360 850 580 200 155
20 500 200 420 155
22 850 620 450 200 380 155
25 360 400 340 155

■  

   

■  

   

*

*



F
96

+F

R R R
 

R R

6 80 60 55 800 30
8 105 65 560 45

10 150 120 800 110 450 60
12 180 800 140 630 110 400
14 800 180 140 560 110 350
16 180 560 140 450 110 280
18 630 180 500 140 400 110 250
20 560 180 450 140 400 110 220
22 500 220 450 350 140 220
25 450 220 400 310 140 180 85
28 400 210 350 160 280 130 160 85
30 350 210 310 160 250 130 160 85
32 350 210 280 160 220 130 140 85
36 310 210 250 160 200 130 120 85
40 280 200 220 150 180 120 110 80
50 220 200 180 160 140 80

■  

   

■  

   

*
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R+ F

ØD

ØD

ØD Ød ℓ L C

6.0 6 18 63 0.3
8 23 63 0.3

8.0 8 23 63 0.3
10 30 80 0.3

10.0 10 30 80 0.3
11.0 12 32 80 0.5
12.0 12 32 80 0.5
14.0 14 32 80 0.5
16.0 16 48 105 0.5
18.0 18 48 105 0.5
20.0 20 50 105 0.5
25.0 25 50 105 0.5

C

45 FN30T
h6

shank

ØD Ød ℓ L C

5.0 6 13 0.3
6.0 6 13 0.5
8.0 8 63 0.5

10.0 10 22 0.5
12.0 12 26 82 0.5
14.0 16 26 82 0.6
16.0 16 32 0.6
18.0 20 32 0.6
20.0 20 38 104 0.6

40/42 PC30T
h6

shank

C



F
98

R+F

ØD

ØD

40/42 PC30T
h6

shank

30 PC30T
h6

shank

C

ØD Ød ℓ L C

5.0 6 63 0.3
6.0 8 63 0.5
8.0 8 28 0.5

10.0 10 34 82 0.5
12.0 12 40 0.5
14.0 16 40 0.6
16.0 16 48 108 0.6
18.0 20 48 108 0.6
20.0 20 56 122 0.6

ØD Ød ℓ L C

6.0 6 14 52 0.25
8 18 63 0.3

8.0 8 18 63 0.3
10 22 80 0.3

10.0 10 22 80 0.3
11.0 12 26 80 0.4
12.0 12 26 80 0.4
14.0 14 30 80 0.4
16.0 16 34 105 0.6
18.0 18 38 105 0.6
20.0 20 42 105 0.6

C



F
99

R+ F

ØD
18/23 PC30T

h6
shank

ØD
30 PC40T

h6
shank

ØD Ød ℓ L C

5.0 6 13 60 0.3
6.0 8 13 80 0.5
8.0 8 80 0.5

10.0 10 22 80 0.5
12.0 12 26 80 0.5
14.0 16 26 85 0.6
16.0 16 32 100 0.6
18.0 20 32 100 0.6
20.0 20 38 105 0.6

C

ØD Ød ℓ L C

5.0 6 13 50 0.3
6.0 6 16 50 0.3
8.0 8 20 60 0.3

10.0 10 25 0.3
12.0 12 30 80 0.4
14.0 16 35 100 0.6
16.0 16 40 100 0.6
18.0 20 40 110 0.6
20.0 20 45 110 0.6

C



F

R+F

30 HSSE
PM HN30T

HC30T

25/30 HSSE
PM HC30T

h6
shank

h6
shank

C

ØD

0.1

ØD

0.1

ØD Ød ℓ L

6.0 6 20 60
10 20

8.0 10 25
10 30

10.0 10 35 85
12.0 12 40 100
14.0 16 40 100
16.0 16 50 110
18.0 20 50 110
20.0 20 60 125

ØD Ød ℓ L C

6.0 6 20 60 0.5
10 20 0.5

8.0 10 25 0.5
10 30 0.5

10.0 10 35 85 0.5
12.0 12 40 100 0.6
14.0 12 40 100 0.6
16.0 16 50 110 0.6
18.0 16 50 110 0.6
20.0 20 60 125 0.6



F

R+ F

25/30 HSSE
PM HC30T

h6
shank

C

ØD

ØD Ød ℓ L C

6.0 6 13 80 0.5
10 16 80 0.5

8.0 10 85 0.5
10 0.5

10.0 10 22 100 0.5
12.0 12 26 110 0.6
14.0 12 26 110 0.6
16.0 16 32 125 0.6
18.0 16 32 125 0.6
20.0 20 38 140 0.6



F

R+F

30 HSSE
Co 8%

h6
shank

C

ØD

0.1HN20T
HC20T
HC10T

ØD Ød ℓ L

6.0 6 15 60
8 20 65

8.0 8 20 65
10 25

10.0 10 25
11.0 12 30 80
12.0 12 30 80
13.0 12 35
14.0 12 35
15.0 12 40
16.0 16 40

16 40
18.0 16 40 105

16 45 110
20.0 20 45 110
21.0 20 45 110
22.0 20 45 110
23.0 20 45 110
24.0 25 50 120
25.0 25 50 120
26.0 25 50 120

25 55 125
28.0 25 55 125
30.0 25 55 125
32.0 32 60 145
34.0 32 60 145
35.0 32 60 145
36.0 32 60 145
38.0 32 65 150
40.0 32 65 150
42.0 42 65 155
44.0 42 65 155
45.0 42 160
46.0 42 160
50.0 42 160



F

+ F
A+ Endmill

APFE AFE RPAE

A+

7

5.5

A+

12

10

A+

120

80

■

■

■■           

,

■

■

■           

,

■

■

■           

,

■

■



F

+F

•ap : ≤ 2.0D

•ae:≤0.2D (D

＞

Ø3) 

      : ≤ 0.5D (D≥Ø3)

•ap : ≤ 1.5D

•ae:≤0.5D

•ap :≤ D（Makc. 12MM)

•ap :≤ 1.5D

■

■

■

■

1 480 368 368 280
2 880 680 680 440
3 480
4 800 800 520
5 880 800 560
6 880 600
8 640

10 640
12 640
16 800
20 800 528

4
5
6
8

10
12
14
16
18
20
25 800



F

A+ F

ØD Ød ℓ L

1 6 3 50 1
1.5 6 4 50 1
2 4 6 50 1

2.5 6 8 50 1
3.0 6 50 1
4.0 6 12 50 1
5.0 6 15 50 1
6.0 6 18 50 1
8.0 8 20 60 1

10.0 10 30 1
12.0 12 32 1
16.0 16 45 100 1
20.0 20 45 100 1

1 4 3 50 2
1.5 4 4 50 2
2 4 6 50 2

2.5 6 8 50 2
3.0 6 50 2
4.0 6 12 50 2
5.0 6 15 50 2
6.0 6 18 50 2
8.0 8 20 60 2

10.0 10 30 2
12.0 12 32 2
16.0 16 45 100 2
20.0 20 45 100 2

h6
shank

ØD
0.02

0.025
0.03



F

A+F

ØD Ød ℓ L

3.0 6 11 60 1
4.0 6 14 60 1
5.0 6 60 1
6.0 6 22 65 1
8.0 8 25 65 1

10.0 10 80 1
12.0 12 40 80 1
16.0 16 55 110 1
20.0 20 60 125 1
3.0 6 11 60 2
4.0 6 14 60 2
5.0 6 60 2
6.0 6 22 65 2
8.0 8 25 65 2

10.0 10 80 2
12.0 12 40 80 2
16.0 16 55 110 2
20.0 20 60 125 2

h6
shank

ØD



F

A+ F

ØD Ød ℓ L

3.0 6 12 60 1
4.0 6 16 60 1
5.0 6 20 60 1
6.0 6 25 1
8.0 8 32 1

10.0 10 45 100 1
12.0 12 45 100 1
16.0 16 65 150 1
20.0 20 150 1
3.0 6 12 60 2
4.0 6 16 60 2
5.0 6 20 60 2
6.0 6 25 2
8.0 8 32 2

10.0 10 45 100 2
12.0 12 45 100 2
16.0 16 65 150 2
20.0 20 150 2

h6
shank

ØD



F

R ØD Ød ℓ L

0.5 1.0 4 2 50
1.5 4 3 50

1.0 2.0 4 4 50
1.25 2.5 4 5 50
1.5 3.0 4 6 50

3.5 4 50
2.0 4.0 4 8 50

2.25 4.5 6 50
2.5 5.0 6 10 50

5.5 6 11 50
3.0 6.0 6 12 50
4.0 8.0 8 16 60
5.0 10.0 10 20
6.0 12.0 12 24

25 h6
shank

A+F

ØD



F

ØD

ØD Ød ℓ L

AFE 1 6 2 40
1 6 2.5 40

1.5 6 3 40
2 6 3 40
3 6 4 45
3 6 8 45
4 6 5 45
4 6 8 45
4 6 11 45
5 6 6 45
6 6 50
6 6 13 50
8 8 60
8 8 60

10 10 11 65
10 10 22 65
12 12 13
12 12 26
16 16 18
16 16 32
20 20 22
20 20 38

h6
shank

A+ F

30



F

ØD Ød ℓ L

AFE 1 6 3 50
1.5 6 5 50
2 6 6 50
3 6 11 55
4 6 13 55
5 6 55
6 6 60
8 8 22

10 10
12 12 32 80
16 16 42 100
20 20 48 100

A+F

ØDh6
shank30



F
111

ØD Ød ℓ L

AFE 1 6 4 60
1 6 6 60

1.5 6 6 60
1.5 6 8 60
1.5 6 10 60
2 6 8 60
2 6 10 60

2 6 12 60

3 6 15 65

3 6 20

3 6 25

3 6 30 80

4 6 16 65

4 6 20

4 6 26

4 6 30 80

6 6 22 60

6 6 25

6 6 30

6 6 35 80

6 6 42

6 6 50 100

8 8 28 80

8 8 30 80

8 8 35 85

8 8 40
8 8 45
8 8 50 100
8 8 55 105
8 8 65 110

A+ F

ØDh6
shank30



F
112

A+F

ØD Ød ℓ L

AFE 10 10 32
10 10 35
10 10 40
10 10 45 100
10 10 50 100
10 10 55 110
10 10 60 110
10 10 65 120
12 12 40
12 12 45 100
12 12 50 100
12 12 55 110
12 12 60 110
12 12 65 120
12 12 120
12 12 135
16 16 52 105
16 16 55 110
16 16 65 130
16 16 150
16 16 85 160
16 16 180
16 16 105
16 16 115 200
20 20 55 110
20 20 65 130
20 20 150
20 20 85 160
20 20 180
20 20 105
20 20 115 200
20 20 125 220

ØDh6
shank30



F
113

A+ F

ØD

ØD

ØD Ød ℓ L

4.0 6 8 50
5.0 6 13 50
6.0 6 15 50
6.5 8 16 60

8 16 60
8 20 60

8.0 8 20 60
8.5 10 20

10 20
10 22

10.0 10 25
11.0 12 30
12.0 12 30
13.0 14 30
14.0 16 32
15.0 16 32
16.0 16 35 100

20 35 100
18.0 20 35 100
20.0 20 45 100
25.0 25 50 105

ØD Ød ℓ L L

6.0 6 18 63 0.3
8 23 63 0.3

8.0 8 23 63 0.3
10 30 80 0.3

10.0 10 30 80 0.3
11.0 12 32 80 0.5
12.0 12 32 80 0.5
14.0 14 32 80 0.5
16.0 16 48 105 0.5
18.0 18 48 105 0.5
20.0 20 50 105 0.5
25.0 25 50 105 0.5

h6
shank

h6
shank

C



F
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F
PCD Endmill

0802PDE

ØD Ød r a ℓ L

Ø8.0



F
115

F

ØD Ød ℓ L

4 6 15 45
5 6 15 50
6 6 20 60
6 8 20 60

8 20 60
8 8 20 60

10 25
10 10 25
12 12 25



F
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F

Brazed Endmill

Z 2ES 14 S

Ø14
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F

■

R

■

R

■

R

■

R

R R R

20 152 88 560 44
25 136 450 36
30 120 650 64 32
40 800 500 56 280 24
50 650 88 400 48 220 20

R R R

20 230 133 560 66
25 205 450 54
30 180 650 48
40 800 145 500 85 280 36
50 650 135 400 220 30
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F

ØD Ød ℓ₁ ℓ₂ L

ZSE 214 14 16 28
215 15 16 28
216 Q 16 16 28 55
217 20 30 115
218 18 20 30 115
219 20 30 115

Q 20 20 30 115
221 21 20 35 65 115
222 22 20 35 65 115
223 23 25 35 125
224 24 25 35 125
225 25 25 35 125
226 Q 26 25 35 125
227 25 35 125
228 28 25 35 125
229 32 40 150

Q 30 32 40 150
231 31 32 40 150
232 32 32 45 150
233 33 32 45 150
234 34 32 50 85 150
235 35 32 50 85 150
236 36 32 50 85 150
237 32 55 80 150
238 38 32 55 80 150
238S 38 42 55 80 150

Q 40 32 60 150
40 42 60 150

242 42 32 60 150
244 44 32 65 80 160
245 45 32 65 80 160
245S 45 42 65 80 160
247 32 65 80 160
248 48 32 65 80 160
248S 48 42 65 80 160

50 32 65 80 160
50 42 65 80 160

ZSE 314 14 16 28
315 15 16 28
316 16 16 28 55
317 20 30 115
318 18 20 30 115
319 20 30 115

20 20 30 115
322 22 20 35 65 115
325 25 25 35 125
326 26 25 35 125
328 28 25 35 125

30 32 40 150
331 31 32 40 150

ØD



F
119

ØD Ød ℓ₁ ℓ₂ L

ZSE 332 32 32 45 150
333 33 32 45 150
334 34 32 50 85 150
335 35 32 50 85 150
338 38 32 55 80 150
338S 38 42 55 80 150

40 32 60 150
40 42 60 150

342 42 32 60 150
345 45 32 65 80 160
345S 45 42 65 80 160

50 32 65 80 160
50 42 65 80 160

ZSE 414 14 16 28
415 15 16 28
416 Q 16 16 28 55
417 20 30 115
418 18 20 30 115
419 20 30 115

Q 20 20 30 115
421 21 20 35 65 115
422 22 20 35 65 115

23 25 35 125
424 24 25 35 125
425 Q 25 25 35 125
426 26 25 35 125
427 25 35 125
428 28 25 35 125
429 32 40 150

30 32 40 150
432 Q 32 32 45 150
435 35 32 50 80 150
438 38 32 55 85 150
438S 38 42 55 85 150

Q 40 32 60 150
40 42 60 150

445 45 32 65 80 160
445S 45 42 65 80 160

50 32 65 80 160
50 42 65 80 160

ZSE 634 34 32 50 85 150
635 35 32 50 85 150
638 38 32 55 80 150
638S 38 42 55 80 150

40 32 60 150
40 42 60 150

645 45 32 65 80 160
645S 45 42 65 80 160

50 32 65 80 160
50 42 65 80 160

ØD

F



F

F

ØD Ød ℓ₁ ℓ₂ L

ZSEA 215 15 16 28
216 16 16 28 55
218 18 20 30 115
219 20 30 115

20 20 30 115
221 21 20 35 65 115
222 22 20 35 65 115
223 23 25 35 125
224 24 25 35 125
225 25 25 35 125
228 28 25 35 125

30 32 40 150
232 32 32 45 150
238 38 32 55 80 150

40 32 60 150
50 32 65 80 160

ØD

FCC
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ØD Ød ℓ₁ ℓ₂ L

ZSEL 214 14 16 50 55 120
216 16 16 50 55 120
218 18 20 60 65 140

20 20 60 65 140
222 22 20 60 65 140
225 25 25 65 150

30 32 80 85 180
232 32 32 85
235 35 32 100 85 200

40 42 100 105 220
245 45 42 120 230

50 42 120 230

ZSEL 416 16 16 50 55 120
20 20 60 65 140

425 25 25 65 150
30 32 80 85 180

435 35 32 100 85 200
40 42 100 105 220
20 20 120 65 200

222 22 20 120 65 200
225 25 25 140 65 220

ØD

F



F
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F

R ØD Ød ℓ₁ ℓ₂ L

213 6.5 13 16 30 60 100
214 14 16 30 65 100
215 15 16 35 55 100
216Q 8 16 16 35 55 100
217 8.5 20 35 65 110
218 18 20 35 65 110
219 20 35 65 110

10 20 20 35 65 110
221 10.5 21 20 35 65 110
222 11 22 20 35 65 110
223 11.5 23 25 40 65 120
224 12 24 25 40 120
225 12.5 25 25 40 120

15 30 32 40 130
231 15.5 31 32 40 80 130
232 16 32 32 50 140
233 16.5 33 32 50 140
234 34 32 50 85 150
235 35 32 50 85 150
235S 35 42 50 85 150
236 18 36 32 50 85 150
236S 18 36 42 50 85 150
237 18.5 32 50 160
237S 18.5 42 50 160
238 38 32 50 160
238S 38 42 50 160
239 32 50 160
239S 42 50 160

20 40 32 50 160
20 40 42 50 160

245 22.5 45 32 50 105
245S 22.5 45 42 50 105

25 50 32 50 105
25 50 42 50 105

ØD

:
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R ØD Ød Ød₁ ℓ₁ ℓ₂ L

R ØD Ød ℓ₁ ℓ₂ L θ°

ØD Ød Ød₁ r ℓ₁ ℓ₂ L

ØD r Ød ℓ₁ ℓ₂ L θ°

ØD Ød Ød₁ ℓ₁ ℓ₂ L

F


