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Long Reach End Mills!
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End mills specially designed for long reach applications.

___________________________________________

- 2E IBRAML BATLS E2N |
F.J , . High speed milling in challenging
ft J | environments
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» Come with cutting diameters from 20.2 through 612 mm
and lengths of reach from 0.5mm through 50mm
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+ Available with ball end, square and corner radius types for general and high performance milling
operations.

» Rigid cutting edge with controlled tolerances enables high speed operations and allows
dimensional accuracy.
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“Up to 62 HRc"”

High performance end mills for hardened steels
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ofo|I=22 YAt AF =
Micrograin solid carbide
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Optimized cutting edge geometry
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Nanocomposite coating

M 2 = 2|2 2F Necked Ball End

M 25 T4 R 2|2 2F Necked Corner Radius
W 2 = 2F Ball End

M 2= T4 R = 2F Corner Radius Long
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* Excellent cutting performance on hardened steels.

* The new nanocomposite coating allows better cutting
performance in high temperature environments.

* Improved rigidity enables chatter-free milling giving
better workpiece surface quality.
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Custom Made End Mills

- StarTool offers a variety of special end mills to suit a wide range of applications.
» We offer the quality end mills with the leading edge of technology.
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Features
e Extended neck style for long reach applications
e Used micrograin solid carbide excellent for high speed cutting
e Greater rigidity and reduced chattering through optimized geometry
* Nanocomposite coatings for improved wear resistance and longer tool life
e Improved workpiece surface quality
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Recommended workpiece Material :

£

Tolerance :
Cutting Dia. Radius
D<6: 0/-0.01 R<0.25: 0/-0.005
D>6: 0/-0.015 R>0.25: 0/-0.01

A/ BEY | AfpllA =z gy ey
(~HB 350) (~HB 240) (~HB260) | (HRc40~50) (HRc51~62) ElEfs &2 S&2 @ LR0ls g3 A& S2AE =9
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240 HB) | (upto260HB) | (40to50 HRc) | (51 to 62 HRc)
O O O O
(Unit: mm)
Lz x =t oz faz Poe NEE
FEHS Cutting Dia. Length of Cut | Length of Reach | Overall Length | Shank Dia. H @
EDP No. X Radius of Ball Nose

dXR & 2 L D
2NB 020 050 0.2 X RO.1 0.2 0.5 45 4
2NB 020 100 0.2 X RO.1 0.2 1 45 4
2NB 020 150 0.2 X RO.1 0.2 1.5 45 4
2NB 020 200 0.2 X RO.1 0.2 45 4
2NB 020 300 0.2 X RO.1 0.2 45 4
2NB 030 100 0.3 X RO.15 0.3 1 45 4
2NB 030 150 0.3 X RO.15 0.3 1.5 45 4
2NB 030 200 0.3 X RO.15 0.3 45 4
2NB 030 300 0.3 X RO.15 0.3 3 45 4
2NB 040 100 0.4 X RO.2 0.4 1 45 4
2NB 040 200 0.4 X RO.2 0.4 2 45 4
2NB 040 300 0.4 X RO.2 0.4 3 45 4
2NB 040 400 0.4 X RO.2 0.4 4 45 4
2NB 040 500 0.4 X RO.2 0.4 5 45 4
2NB 040 600 0.4 X RO.2 0.4 6 45 4
2NB 040 800 0.4 X RO.2 0.4 8 45 4
2NB 050 200 0.5 X R0.25 0.5 2 45 4
2NB 050 300 0.5 X R0.25 0.5 3 45 4
2NB 050 400 0.5 X R0.25 0.5 4 45 4
2NB 050 500 0.5 X R0.25 0.5 5 45 4
2NB 050 600 0.5 X R0.25 0.5 6 45 4
2NB 050 800 0.5 X R0.25 0.5 8 45 4
2NB 050 1000 0.5 X R0.25 0.5 10 45 4
2NB 060 100 0.6 X R0.3 0.6 1 45 4
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2F Necked Ball End

(Unit: mm)
248 x 28 2% w2y =y 453
FEHS Cutting Dia. Lengthof Cut | Length of Reach | Overall Length | Shank Dia. H o
EDP No. X Radius of Ball Nose

dXR § 2 L D
2NB 060 200 0.6 X R0.3 0.6 2 45 4
2NB 060 300 0.6 X R0.3 0.6 3 45 4
2NB 060 400 0.6 X R0.3 0.6 4 45 4
2NB 060 500 0.6 X R0.3 0.6 5 45 4
2NB 060 600 0.6 X R0O.3 0.6 6 45 4
2NB 060 800 0.6 X R0.3 0.6 8 45 4
2NB 060 1000 0.6 X R0.3 0.6 10 45 4
2NB 060 1200 0.6 X R0.3 0.6 12 45 4
2NB 080 200 0.8 X RO.4 0.8 2 45 4
2NB 080 400 0.8 X R0.4 0.8 4 45 4
2NB 080 500 0.8 X R0.4 0.8 5 45 4
2NB 080 600 0.8 X R0.4 0.8 6 45 4
2NB 080 800 0.8 X RO.4 0.8 8 45 4
2NB 080 1000 0.8 X RO.4 0.8 10 45 4
2NB 080 1200 0.8 X R0.4 0.8 12 45 4
2NB 100 300 1.0 X RO.5 1 3 45 4
2NB 100 400 1.0 X RO.5 1 4 45 4
2NB 100 500 1.0 X RO.5 1 5 45 4
2NB 100 600 1.0 X RO.5 1 6 45 4
2NB 100 800 1.0 X RO.5 1 8 45 4
2NB 100 1000 1.0 X RO.5 1 10 45 4
2NB 100 1200 1.0 X RO.5 1 12 45 4
2NB 100 1400 1.0 X RO.5 1 14 45 4
2NB 100 1600 1.0 X RO.5 1 16 50 4
2NB 100 1800 1.0 X RO.5 1 18 50 4
2NB 100 2000 1.0 X RO.5 1 20 50 4
2NB 120 400 1.2 X R0.6 1.2 4 45 4
2NB 120 600 1.2 X R0.6 1.2 6 45 4
2NB 120 800 1.2 X R0.6 1.2 8 45 4
2NB 120 1000 1.2 X R0.6 1.2 10 45 4
2NB 120 1200 1.2 X R0.6 1.2 12 45 4
2NB 120 1600 1.2 X R0.6 1.2 16 50 4
2NB 120 2000 1.2 X R0.6 1.2 20 50 4
2NB 150 400 1.5 X RO.75 1.5 4 45 4
2NB 150 600 1.5 X RO.75 1.5 6 45 4
2NB 150 800 1.5 X RO.75 1.5 8 45 4
2NB 150 1000 1.5 X RO.75 1.5 10 45 4
2NB 150 1200 1.5 X RO.75 1.5 12 45 4
2NB 150 1400 1.5 X RO.75 1.5 14 45 4
2NB 150 1600 1.5 X RO.75 1.5 16 50 4
2NB 150 2000 1.5 X RO.75 1.5 20 50 4
2NB 150 2500 1.5 X RO.75 1.5 25 60 4
2NB 150 3000 1.5 X' RO.75 1.5 30 70 4
2NB 160 600 1.6 X RO.8 1.6 45 4
2NB 160 800 1.6 X RO.8 1.6 45 4

Long Reach 13
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2F Necked Ball End

(Unit: mm)
A X =8t =S By T M3
FRHS Cutting Dia. Length of Cut | Length of Reach | Overall Length | Shank Dia. H o
EDP No X Radius of Ball Nose

dXR 8] l2 L D

2NB 160 1000 1.6 X R0.8 1.6 10 45 4
2NB 160 1200 1.6 X RO.8 1.6 12 45 4
2NB 160 1600 1.6 X RO.8 1.6 16 50 4
2NB 160 2000 1.6 X RO.8 1.6 20 50 4
2NB 200 500 2.0 X R1.0 2 5 45 4
2NB 200 600 2.0 X R1.0 2 6 45 4
2NB 200 800 2.0 XR1.0 2 8 45 4
2NB 200 1000 2.0 X R1.0 2 10 45 4
2NB 200 1200 2.0 X R1.0 2 12 45 4
2NB 200 1400 2.0 X R1.0 2 14 45 4
2NB 200 1600 2.0 XR1.0 2 16 50 4
2NB 200 1800 2.0 XR1.0 2 18 50 4
2NB 200 2000 2.0 X R1.0 2 20 50 4
2NB 200 2500 2.0 X R1.0 2 25 60 4
2NB 200 3000 2.0 XR1.0 2 30 70 4
2NB 200 3500 2.0 X R1.0 2 35 70 4
2NB 200 4000 2.0 X R1.0 2 40 80 4
2NB 250 800 2.5 X R1.25 2.5 8 45 4
2NB 250 1000 2.5 X R1.25 25 10 45 4
2NB 250 1200 2.5 X R1.25 2.5 12 45 4
2NB 250 1600 2.5 X R1.25 2.5 16 50 4
2NB 250 2000 2.5 X R1.25 2.5 20 50 4
2NB 250 2500 25X R1.25 25 25 60 4
2NB 300 800 3.0 XR1.5 3 8 50 6
2NB 300 1000 3.0 X R1.5 3 10 50 6
2NB 300 1200 3.0 X R1.5 3 12 50 6
2NB 300 1600 3.0 XR1.5 3 16 60 6
2NB 300 2000 3.0 X R1.5 3 20 60 6
2NB 300 2500 3.0 XR1.5 3 25 60 6
2NB 300 3000 3.0 X R1.5 3 30 70 6
2NB 300 3500 3.0 XR1.5 3 35 70 6
2NB 300 4000 3.0 XR1.5 3 40 80 6
2NB 300 5000 3.0 XR1.5 3 50 100 6
2NB 400 1000 4.0 X R2.0 4 10 50 6
2NB 400 1200 4.0 X R2.0 4 12 50 6
2NB 400 1600 4.0 X R2.0 4 16 60 6
2NB 400 2000 4.0 X R2.0 4 20 60 6
2NB 400 2500 4.0 X R2.0 4 25 60 6
2NB 400 3000 4.0 X R2.0 4 30 70 6
2NB 400 3500 4.0 X R2.0 4 35 70 6
2NB 400 4000 4.0 X R2.0 4 40 80 6
2NB 400 5000 4.0 X R2.0 4 50 100 6
2NB 600 1500 6.0 X R3.0 7 15 60 6
2NB 600 2000 6.0 X R3.0 7 20 60 6
2NB 600 3000 6.0 X R3.0 7 30 110 6
2NB 800 2000 8.0 X R4.0 10 20 60 8
2NB 1000 2500 10.0 X R5.0 12 25 70 10
2NB 1200 3000 12.0 X R6.0 14 30 80 12
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2F Necked Square End
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Features —"
e Extended neck style for long reach applications =
e Used micrograin solid carbide excellent for high speed cutting L
e Greater rigidity and reduced chattering through optimized geometry
* Nanocomposite coatings for improved wear resistance and longer tool life
e Improved workpiece surface quality
Ex|
-e Tolerance :
- & U gYe2 e T30l Metet EEEEEE—
- Z0[2 £ AR AS3H D4 7450|248 Cutting Dia.
« A0 G2 20| 20| 2 MEE Zo| Mz
L 2mX|E T Jel2 B 40| LKL LiojR 4ol 7 S
- 7kgwio| REL 245t o
Recommended workpiece Material :
BAY/BEY  AHRRIA =3 e L
(~HB 350) (~HB 240) (~HB260) | (HRc40~50) (HRc51~62) ElEfsglgd S gs @ 2ROl gz X228 =3
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240HB) | (upto260HB) | (40to50HRc) | (51 to 62 HRc)
O O O O
(Unit: mm)
_ =% 25 w28 Y =X
FR HS Cutting Dia. Length of Cut Length of Reach | Overall Length Shank Dia. H @
EDP No
d 11 2 L D
2NS 020 100 0.2 0.3 1 45 4
2NS 020 150 0.2 0.3 1.5 45 4
2NS 020 200 0.2 0.3 45 4
2NS 020 300 0.2 0.3 45 4
2NS 030 100 0.3 0.4 1 45 4
2NS 030 150 0.3 0.4 1.5 45 4
2NS 030 200 0.3 0.4 2 45 4
2NS 030 300 0.3 0.4 8 45 4
2NS 030 400 0.3 0.4 4 45 4
2NS 040 100 0.4 0.6 1 45 4
2NS 040 200 0.4 0.6 2 45 4
2NS 040 300 0.4 0.6 8 45 4
2NS 040 400 0.4 0.6 4 45 4
2NS 040 500 0.4 0.6 5 45 4
2NS 040 600 0.4 0.6 6 45 4
2NS 040 800 0.4 0.6 8 45 4
2NS 050 200 0.5 0.7 2 45 4
2NS 050 300 0.5 0.7 3 45 4
2NS 050 400 0.5 0.7 4 45 4
2NS 050 500 0.5 0.7 5 45 4
2NS 050 600 0.5 0.7 6 45 4
2NS 050 800 0.5 0.7 8 45 4
2NS 050 1000 0.5 0.7 10 45 4
2NS 060 200 0.6 0.9 2 45 4

Long Reach 15
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2F Necked Square End

(Unit: mm)
<3 23 =&Y S 453
FEHS Cutting Dia. Length of Cut | Length of Reach | Overall Length | Shank Dia. H
EDP No.

d & 2 L D
2NS 060 300 0.6 0.9 3 45 4
2NS 060 400 0.6 0.9 4 45 4
2NS 060 500 0.6 0.9 5 45 4
2NS 060 600 0.6 0.9 6 45 4
2NS 060 800 0.6 0.9 8 45 4
2NS 060 1000 0.6 0.9 10 45 4
2NS 060 1200 0.6 0.9 12 45 4
2NS 070 200 0.7 1 2 45 4
2NS 070 300 0.7 1 3 45 4
2NS 070 400 0.7 1 4 45 4
2NS 070 600 0.7 1 6 45 4
2NS 070 800 0.7 1 8 45 4
2NS 070 1000 0.7 1 10 45 4
2NS 080 200 0.8 il.2 2 45 4
2NS 080 300 0.8 1.2 3 45 4
2NS 080 400 0.8 1.2 4 45 4
2NS 080 500 0.8 1.2 5 45 4
2NS 080 600 0.8 1.2 6 45 4
2NS 080 800 0.8 1.2 8 45 4
2NS 080 1000 0.8 1.2 10 45 4
2NS 080 1200 0.8 1.2 12 45 4
2NS 100 300 1 1.5 3 45 4
2NS 100 400 1 1.5 4 45 4
2NS 100 500 1 1.5 5 45 4
2NS 100 600 1 1.5 6 45 4
2NS 100 800 1 1.5 8 45 4
2NS 100 1000 1 1.5 10 45 4
2NS 100 1200 1 1.5 12 45 4
2NS 100 1400 1 1.5 14 45 4
2NS 100 1600 1 1.5 16 50 4
2NS 100 1800 1 1.5 18 50 4
2NS 100 2000 1 1.5 20 50 4
2NS 100 2500 1 1.5 25 60 4
2NS 120 400 1.2 1.8 4 45 4
2NS 120 600 1.2 1.8 6 45 4
2NS 120 800 1.2 1.8 8 45 4
2NS 120 1000 1.2 1.8 10 45 4
2NS 120 1200 1.2 1.8 12 45 4
2NS 120 1600 1.2 1.8 16 50 4
2NS 120 2000 1.2 1.8 20 50 4
2NS 120 2500 1.2 1.8 25 60 4
2NS 150 400 1.5 2.3 45 4
2NS 150 600 1.5 2.3 45 4
2NS 150 800 1.5 2.3 45 4
2NS 150 1000 1.5 2.3 10 45 4
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2F Necked Square End

(Unit: mm)
=z 23 w2y Ty 438
FEHS Cutting Dia. Length of Cut  Length of Reach | Overall Length = Shank Dia. H
EDP No

d 8l 2 L D c

2NS 150 1200 15 2.3 12 45 4 8

2NS 150 1600 1.5 2.3 16 50 4 g

s
2NS 150 1800 1.5 2.3 18 50 4
2NS 150 2000 1.5 2.3 20 50 4
2NS 150 2500 1.5 2.3 25 60 4
2NS 160 1000 1.6 2.4 10 45 4
2NS 160 1200 1.6 2.4 12 45 4
2NS 160 1400 1.6 2.4 14 45 4
2NS 160 1600 1.6 2.4 16 50 4
2NS 160 1800 1.6 2.4 18 50 4
2NS 200 600 2 3 6 45 4
2NS 200 800 2 3 8 45 4
2NS 200 1000 2 3 10 45 4
2NS 200 1200 2 3 12 45 4
2NS 200 1400 2 3 14 45 4
2NS 200 1600 2 3 16 50 4
2NS 200 1800 2 3 18 50 4
2NS 200 2000 2 3 20 50 4
2NS 200 2500 2 3 25 60 4
2NS 200 3000 2 3 30 60 4
2NS 250 1000 2.5 3 10 45 4
2NS 250 1200 2.5 3 12 45 4
2NS 250 1600 2.5 3 16 50 4
2NS 250 2000 2.5 3 20 50 4
2NS 250 2500 2.5 3 25 60 4
2NS 300 1000 3 4.5 10 50 6
2NS 300 1200 3 45 12 50 6
2NS 300 1600 3 4.5 16 60 6
2NS 300 2000 3 4.5 20 60 6
2NS 300 2500 3 4.5 25 60 6
2NS 300 3000 3 4.5 30 70 6
2NS 300 3500 3 45 35 70 6
2NS 300 4000 3 4.5 40 80 6
2NS 400 1200 4 6 12 50 6
2NS 400 1400 4 6 14 50 6
2NS 400 1600 4 6 16 60 6
2NS 400 2000 4 6 20 60 6
2NS 400 2500 4 6 25 60 6
2NS 400 3000 4 6 30 70 6
2NS 400 3500 4 6 35 70 6
2NS 400 4000 4 6 40 80 6
2NS 400 5000 4 6 50 100 6
2NS 600 1500 6 9 15 60 6
2NS 600 2000 6 9 20 60 6
2NS 800 2000 8 12 20 80 8

Long Reach 17
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2= ZL R 2[H
2F Necked Corner Radius

O]

Features
e Extended neck style for long reach applications
e Used micrograin solid carbide excellent for high speed cutting
e Greater rigidity and reduced chattering through optimized geometry
* Nanocomposite coatings for improved wear resistance and longer tool life
e Improved workpiece surface quality
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Recommended workpiece Material :

Tolerance :
Cutting Dia. Corner Radius
D<6: 0/-0.01
D>6: 0/-0.015 =0.01

A/ BEY | AfpllA =z gy ey
(~HB 350) (~HB 240) (~HB260) | (HRc40~50) (HRc51~62) ElEfs &2 S&2 @ LR0ls g3 A& S2AE =9
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240 HB) | (upto260HB) | (40to50 HRc) | (51 to 62 HRc)
O O O O
(Unit: mm)
27 X 2UR =g w28 sy PLEES

FEHS Cutting Dia. X Corner R | Length of Cut | Length of Reach | Overall Length | Shank Dia. W o

e d XCR & 2 L D
2NC 040 RO10 300 0.4 X RO.1 0.6 3 45 4
2NC 050 RO10 400 0.5 X RO.1 0.7 4 45 4
2NC 060 RO10 200 0.6 X RO.1 0.9 2 45 4
2NC 060 RO10 400 0.6 X RO.1 0.9 4 45 4
2NC 060 RO10 600 0.6 X RO.1 0.9 6 45 4
2NC 080 RO10 200 0.8 X RO.1 1.2 2 45 4
2NC 080 RO10 400 0.8 X RO.1 1.2 4 45 4
2NC 080 RO10 600 0.8 X RO.1 1.2 6 45 4
2NC 080 RO10 800 0.8 X RO.1 1.2 8 45 4
2NC 080 R020 200 0.8 X R0.2 1.2 2 45 4
2NC 080 R020 400 0.8 X R0.2 1.2 4 45 4
2NC 080 R020 600 0.8 X R0.2 1.2 6 45 4
2NC 080 R020 800 0.8 X RO.2 1.2 8 45 4
2NC 100 RO10 400 1.0 X RO.1 1.5 4 45 4
2NC 100 RO10 600 1.0 X RO.1 1.5 6 45 4
2NC 100 RO10 800 1.0 X RO.1 155 8 45 4
2NC 100 RO10 1000 1.0 X RO.1 1.5 10 45 4
2NC 100 RO10 1200 1.0 X RO.1 1.5 12 45 4
2NC 100 RO10 1600 1.0 X RO.1 1.5 16 50 4
2NC 100 RO10 2000 1.0 X RO.1 1.5 20 50 4
2NC 100 R0O20 400 1.0 X RO.2 1.5 45 4
2NC 100 R0O20 600 1.0 X RO.2 1.5 45 4
2NC 100 R0O20 800 1.0 X RO.2 1.5 45 4
2NC 100 R0O20 1000 1.0 X RO.2 1.5 10 45 4
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25 ZLH R EE

2F Necked Corner Radius
(Unit: mm)
<A X 2HR LS By Tz M3
FRHS Cutting Dia. X Corner R Length of Cut | Length of Reach | Overall Length | Shank Dia. H o

ot dXCR 11 l2 L D

2NC 100 R020 1200 1.0 X R0O.2 1.5 12 45 4
2NC 100 R020 1600 1.0 X RO.2 1.5 16 50 4
2NC 100 R020 2000 1.0 X R0.2 1.5 20 50 4
2NC 100 RO30 400 1.0 X R0.3 1.5 4 45 4
2NC 100 RO30 600 1.0 X R0.3 1.5 6 45 4
2NC 100 R030 800 1.0 X R0.3 1.5 8 45 4
2NC 100 RO30 1000 1.0 X RO.3 1.5 10 45 4
2NC 100 RO30 1200 1.0 X R0.3 1.5 12 45 4
2NC 100 RO30 1600 1.0 X R0.3 1.5 16 50 4
2NC 100 RO30 2000 1.0 X R0.3 1.5 20 50 4
2NC 150 RO10 400 1.5 X RO.1 2.3 4 45 4
2NC 150 RO10 600 1.5 X RO.1 2.3 6 45 4
2NC 150 RO10 800 1.5 X RO.1 2.3 8 45 4
2NC 150 RO10 1000 1.5 X RO.1 2.3 10 45 4
2NC 150 RO10 1200 1.5 X RO.1 2.3 12 45 4
2NC 150 RO10 1600 1.5 X RO.1 2.3 16 50 4
2NC 150 RO10 2000 1.5 X RO.1 2.3 20 50 4
2NC 150 R020 400 1.5 X R0.2 2.3 4 45 4
2NC 150 R020 600 1.5 X R0.2 2.3 6 45 4
2NC 150 R020 800 1.5 X R0.2 2.3 8 45 4
2NC 150 R020 1000 1.6 X R0.2 2.3 10 45 4
2NC 150 R020 1200 1.5 X R0O.2 2.3 12 45 4
2NC 150 R020 1600 1.5 X R0.2 2.3 16 50 4
2NC 150 R020 2000 1.5 X R0.2 2.3 20 50 4
2NC 150 R030 400 1.5 X R0.3 2.3 4 45 4
2NC 150 R0O30 600 1.6 X R0.3 2.3 6 45 4
2NC 150 RO30 800 1.5 X R0.3 2.3 8 45 4
2NC 150 RO30 1000 1.5 X R0.3 2.3 10 45 4
2NC 150 R0O30 1200 1.5 X R0.3 2.3 12 45 4
2NC 150 R030 1600 1.5 X R0.3 2.3 16 50 4
2NC 150 RO30 2000 1.5 X R0.3 2.3 20 50 4
2NC 150 R050 400 1.5 X R0.5 2.3 4 45 4
2NC 150 R050 600 1.5 X R0.5 2.3 6 45 4
2NC 150 R050 800 1.5 X R0.5 2.3 8 45 4
2NC 150 RO50 1000 1.5 X R0.5 2.3 10 45 4
2NC 150 R0O50 1200 1.5 X R0O.5 2.3 12 45 4
2NC 150 R0O50 1600 1.5 X R0.5 2.3 16 50 4
2NC 150 R0O50 2000 1.5 X R0.5 2.3 20 50 4
2NC 200 RO10 600 2.0 X RO.1 3 6 45 4
2NC 200 RO10 800 2.0 X RO.1 3 8 45 4
2NC 200 RO10 1000 2.0 X RO.1 3 10 45 4
2NC 200 RO10 1200 2.0 X RO.1 3 12 45 4
2NC 200 RO10 1600 2.0 X RO.1 3 16 50 4
2NC 200 R0O10 2000 2.0 X RO.1 3 20 50 4
2NC 200 R020 600 2.0 X R0.2 3 6 45 4
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25 I R E[E

2F Necked Corner Radius
(Unit: mm)
22 X AR e w2y RS 433

FE S Cutting Dia. X Corner R~ Length of Cut | Length of Reach | Overall Length | Shank Dia. H o

e d X CR 1 2 L D
2NC 200 R020 800 2.0 X R0.2 3 8 45 4
2NC 200 R020 1000 2.0 X RO.2 3 10 45 4
2NC 200 R020 1200 2.0 X R0.2 3 12 45 4
2NC 200 R020 1600 2.0 X R0.2 3 16 50 4
2NC 200 R020 2000 2.0 X R0.2 3 20 50 4
2NC 200 R0O30 600 2.0 X RO.3 3 6 45 4
2NC 200 RO30 800 2.0 X R0.3 3 8 45 4
2NC 200 RO30 1000 2.0 X R0.3 3 10 45 4
2NC 200 R030 1200 2.0 X R0.3 3 12 45 4
2NC 200 RO30 1600 2.0 X R0.3 3 16 50 4
2NC 200 R0O30 2000 2.0 X R0.3 3 20 50 4
2NC 200 R0O50 600 2.0 X R0.5 3 6 45 4
2NC 200 R0O50 800 2.0 X RO.5 3 8 45 4
2NC 200 RO50 1000 2.0 X R0.5 3 10 45 4
2NC 200 RO50 1200 2.0 X RO.5 3 12 45 4
2NC 200 RO050 1600 2.0 X RO.5 3 16 50 4
2NC 200 R0O50 2000 2.0 X R0O.5 3 20 50 4
2NC 300 RO10 800 3.0 X RO.1 4.5 8 50 6
2NC 300 RO10 1000 3.0 X RO.1 4.5 10 50 6
2NC 300 RO10 1200 3.0 X RO.1 4.5 12 50 6
2NC 300 RO10 1600 3.0 X RO.1 4.5 16 60 6
2NC 300 RO10 2000 3.0 X RO.1 4.5 20 60 6
2NC 300 R0O10 2500 3.0 X RO.1 4.5 25 60 6
2NC 300 R020 800 3.0 X R0.2 4.5 8 50 6
2NC 300 R020 1000 3.0 X R0.2 4.5 10 50 6
2NC 300 R020 1200 3.0 X R0.2 4.5 12 50 6
2NC 300 R020 1600 3.0 X R0.2 4.5 16 60 6
2NC 300 R020 2000 3.0 X R0.2 4.5 20 60 6
2NC 300 R020 2500 3.0 X R0.2 4.5 25 60 6
2NC 300 R030 800 3.0 X R0.3 4.5 8 50 6
2NC 300 RO30 1000 3.0 X R0.3 45 10 50 6
2NC 300 R0O30 1200 3.0 X R0.3 4.5 12 50 6
2NC 300 RO30 1600 3.0 X R0.3 4.5 16 60 6
2NC 300 R0O30 2000 3.0 X R0.3 4.5 20 60 6
2NC 300 RO30 2500 3.0 X R0.3 4.5 25 60 6
2NC 300 R0O50 800 3.0 X RO.5 4.5 8 50 6
2NC 300 R050 1000 3.0 X RO.5 4.5 10 50 6
2NC 300 R0O50 1200 3.0 X RO.5 4.5 12 50 6
2NC 300 R050 1600 3.0 X RO.5 4.5 16 60 6
2NC 300 R0O50 2000 3.0 X R0.5 4.5 20 60 6
2NC 300 R0O50 2500 3.0 X RO.5 4.5 25 60 6
2NC 300 R100 800 3.0 X R1.0 4.5 8 50 6
2NC 300 R100 1000 3.0 XR1.0 4.5 10 50 6
2NC 300 R100 1200 3.0 X R1.0 4.5 12 50 6
2NC 300 R100 1600 3.0 X R1.0 45 16 60 6
2NC 300 R100 2000 3.0 XR1.0 4.5 20 60 6
2NC 300 R100 2500 3.0 X R1.0 4.5 25 60 6
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25 ZLH R EE

2F Necked Corner Radius
(Unit: mm)
=7 X AHR =2 fay Ty [CEES
FE S Cutting Dia. X Corner R~ Length of Cut | Length of Reach | Overall Length | Shank Dia. H o

e dXCR 1 2 L D c

2NC 400 RO10 1000 4.0 X RO.1 6 10 50 6 a

2NC 400 RO10 1200 4.0 X RO.1 6 12 50 6 g

2NC 400 RO10 1600 4.0 X RO.1 6 16 60 6 -
2NC 400 RO10 2000 4.0 X RO.1 6 20 60 6
2NC 400 RO10 2500 4.0 X RO.1 6 25 60 6
2NC 400 RO10 3000 4.0 X RO.1 6 30 70 6
2NC 400 R020 1000 4.0 X RO.2 6 10 50 6
2NC 400 R020 1200 40 X R0.2 6 12 50 6
2NC 400 R020 1600 4.0 X RO.2 6 16 60 6
2NC 400 R020 2000 40 X RO.2 6 20 60 6
2NC 400 R020 2500 4.0 X RO.2 6 25 60 6
2NC 400 R020 3000 40 X RO.2 6 30 70 6
2NC 400 R030 1000 4.0 X RO.3 6 10 50 6
2NC 400 R030 1200 40 X R0.3 6 12 50 6
2NC 400 R030 1600 40 X RO.3 6 16 60 6
2NC 400 R030 2000 40 X RO.3 6 20 60 6
2NC 400 RO030 2500 40 X RO.3 6 25 60 6
2NC 400 R030 3000 40 X R0.3 6 30 70 6
2NC 400 RO050 1000 40 X RO5 6 10 50 6
2NC 400 RO050 1200 40 X RO5 6 12 50 6
2NC 400 RO50 1600 40 X RO5 6 16 60 6
2NC 400 RO050 2000 40 X RO5 6 20 60 6
2NC 400 RO50 2500 40 X RO5 6 25 60 6
2NC 400 RO050 3000 40 X RO5 6 30 70 6
2NC 400 R100 1000 4.0 X R1.0 6 10 50 6
2NC 400 R100 1200 40 X R1.0 6 12 50 6
2NC 400 R100 1600 4.0 X R1.0 6 16 60 6
2NC 400 R100 2000 40 X R1.0 6 20 60 6
2NC 400 R100 2500 40 X R1.0 6 25 60 6
2NC 400 R100 3000 40 X R1.0 6 30 70 6
2NC 600 RO10 2000 6.0 X RO.1 9 20 60 6
2NC 600 R020 2000 6.0 X R0.2 9 20 60 6
2NC 600 R030 2000 6.0 X RO.3 9 20 60 6
2NC 600 R050 1600 6.0 X RO.5 9 16 60 6
2NC 600 RO50 2000 6.0 X RO.5 9 20 60 6
2NC 600 R100 2000 6.0 X R1.0 9 20 60 6
2NC 600 R150 2000 6.0 X R1.5 9 20 60 6
2NC 800 R020 2400 8.0 X R0O.2 12 24 65 8
2NC 800 RO030 2400 8.0 X RO.3 12 24 65 8
2NC 800 RO050 2400 8.0 X R0.5 12 24 65 8
2NC 800 R100 2400 8.0 X R1.0 12 24 65 8
2NC 800 R150 2400 8.0 X R1.5 12 24 65 8
2NC 1000 R050 2500 10.0 X R0.5 15 25 70 10
2NC 1000 R100 2500 10.0 X R1.0 15 25 70 10
2NC 1200 R050 2500 12.0 X RO.5 15 25 80 12
2NC 1200 R100 2500 12.0 X R1.0 15 25 80 12
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45 FL4 R 2[H
4F Necked Corner Radius

~N——
) S FL

! ] <]
) u
= Features o
2 e Extended neck style for long reach applications
& e Used micrograin solid carbide excellent for high speed cutting L
e Greater rigidity and reduced chattering through optimized geometry
* Nanocomposite coatings for improved wear resistance and longer tool life
e Improved workpiece surface quality
sy
-8 U sAo=R 22 JiE0l Herel folerance
- XOIE 2 AXHE AR 18 7124850| 48 Cutting Dia. Corner Radius
- Zxjo| A2 Yol 40| In AER Lol NS
- L ZEX|E T 2|2 BT 450| Zojx|m Lnfm A0 743 s 0,01
- Jk@Bio] ZETt 248 o
Recommended workpiece Material :
BAZ /B3 AHQIRIA =3 nzey | 1Z=Y
(~HB 350) (-HB240)  (-HB260) | (HRc40-50) (HRc51-62) Elt= &3 SE=S UR0s 2 AA&S2AAE | S
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240 HB) | (upto260HB) | (40to50 HRc) | (51 to 62 HRc)
O O O O
(Unit: mm)
<42 X ZUR = Fag HE A=A
FE s Cutting Dia. X Corner R Length of Cut Length of Reach | Overall Length Shank Dia. H o
EDP No
dXCR 1 2 L D
4NC 100 R0O20 400 1.0 X RO.2 1.5 4 45 4
4NC 100 R0O20 600 1.0 X RO.2 1.5 6 45 4
ANC 100 R020 800 1.0 X R0.2 1.5 8 45 4
4NC 200 R020 600 2.0 X R0.2 3 6 45 4
4NC 200 R0O20 800 2.0 X R0O.2 3 8 45 4
4ANC 200 R020 1000 2.0 X R0O.2 3 10 45 4
ANC 200 R020 1200 2.0 X R0.2 3 12 45 4
4NC 200 R020 1600 2.0 X R0.2 3 16 50 4
4NC 200 R020 2000 2.0 X RO.2 3 20 50 4
4NC 200 R0O30 600 2.0 X R0.3 3 6 45 4
4NC 200 RO30 800 2.0 X R0.3 3 8 45 4
ANC 200 RO30 1000 2.0 X R0.3 3 10 45 4
4NC 200 R0O30 1200 2.0 X R0.3 3 12 45 4
4NC 200 R0O30 1600 2.0 X R0.3 3 16 50 4
4NC 200 RO30 2000 2.0 X R0.3 3 20 50 4
4ANC 200 RO50 600 2.0 X RO.5 3 6 45 4
ANC 200 R050 800 2.0 X RO.5 3 8 45 4
4NC 200 RO50 1000 2.0 X R0.5 3 10 45 4
4NC 200 RO50 1200 2.0 X R0.5 3 12 45 4
4ANC 200 RO50 1600 2.0 X RO.5 8 16 50 4
4ANC 200 RO50 2000 2.0 X RO.5 3 20 50 4
ANC 250 R0O50 1000 2.5 X R0.5 3.5 10 45 4
4NC 250 R0O50 1600 2.5 X R0.5 35 16 50 4
4NC 300 R020 1000 3.0 X R0.2 4.5 10 50 6
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45t TR 2|H

4F Necked Corner Radius
(Unit: mm)
= X ZUR 23 w2y ks 434
FRHEE Cutting Dia. X Corner R Length of Cut  Length of Reach | Overall Length | Shank Dia. H o

e dXCR § 2 L D

4ANC 300 R0O20 1200 3.0 XR0.2 4.5 12 50 6
4ANC 300 R020 1600 3.0 X R0.2 4.5 16 60 6
4ANC 300 R0O20 2000 3.0 X RO.2 4.5 20 60 6
ANC 300 R020 2500 3.0 X R0.2 45 25 60 6
4ANC 300 RO30 1000 3.0 X R0.3 4.5 10 50 6
4ANC 300 RO30 1200 3.0 X RO.3 4.5 12 50 6
4ANC 300 RO30 1600 3.0 X RO.3 4.5 16 60 6
4ANC 300 RO30 2000 3.0 X R0.3 4.5 20 60 6
ANC 300 RO30 2500 3.0 X R0O.3 4.5 25 60 6
4ANC 300 RO50 1000 3.0 X R0.5 4.5 10 50 6
4ANC 300 RO50 1200 3.0 X RO.5 4.5 12 50 6
4ANC 300 RO50 1600 3.0 X R0.5 4.5 16 60 6
4ANC 300 RO50 2000 3.0 X RO.5 4.5 20 60 6
ANC 300 RO50 2500 3.0 X R0.5 4.5 25 60 6
4ANC 300 R100 1000 3.0XR1.0 4.5 10 50 6
4ANC 300 R100 1200 3.0 XR1.0 4.5 12 50 6
4ANC 300 R100 1600 3.0 X R1.0 4.5 16 60 6
ANC 300 R100 2000 3.0 X R1.0 4.5 20 60 6
4ANC 300 R100 2500 3.0 XR1.0 4.5 25 60 6
4ANC 400 R020 1000 4.0 X RO.2 6 10 50 6
ANC 400 R0O20 1200 4.0 X RO.2 6 12 50 6
ANC 400 R020 1600 4.0 X RO.2 6 16 60 6
ANC 400 R0O20 2000 4.0 X RO.2 6 20 60 6
ANC 400 R020 2500 4.0 X RO.2 6 25 60 6
4ANC 400 RO30 1000 4.0 X RO.3 6 10 50 6
4ANC 400 RO30 1200 4.0 X RO.3 6 12 50 6
ANC 400 RO30 1600 4.0 X RO.3 6 16 60 6
ANC 400 RO30 2000 4.0 X R0.3 6 20 60 6
4ANC 400 RO30 2500 4.0 X RO.3 6 25 60 6
4ANC 400 RO50 1000 4.0 X R0.5 6 10 50 6
4ANC 400 RO50 1200 4.0 X RO.5 6 12 50 6
ANC 400 RO50 1600 4.0 X R0.5 6 16 60 6
4ANC 400 RO50 2000 4.0 X R0.5 6 20 60 6
4ANC 400 R0O50 2500 4.0 X R0.5 6 25 60 6
4ANC 400 R100 1000 4.0 X R1.0 6 10 50 6
ANC 400 R100 1200 4.0 X R1.0 6 12 50 6
ANC 400 R100 1600 4.0 X R1.0 6 16 60 6
ANC 400 R100 2000 4.0 X R1.0 6 20 60 6
4ANC 400 R100 2500 40 X R1.0 6 25 60 6
ANC 500 R020 1200 5.0 X R0.2 9 12 60 6
ANC 500 R0O20 1600 5.0 X RO.2 9 16 60 6
ANC 500 RO50 1200 5.0 X R0.5 9 12 60 6
4ANC 500 RO50 1600 5.0 X RO.5 9 16 60 6
4ANC 600 R020 1600 6.0 X R0.2 9 16 60 6
4ANC 600 R0O20 2000 6.0 X RO.2 9 20 60 6
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4= FL R E[E

4F Necked Corner Radius
(Unit: mm)
= X IUR =S By By (CER]
FRHS Cutting Dia. X Corner R Length of Cut | Length of Reach | Overall Length | Shank Dia. o o
e d X CR & 2 L D
ANC 600 R030 1600 6.0 X R0.3 9 16 60 6
ANC 600 R0O30 2000 6.0 X R0.3 9 20 60 6
ANC 600 RO50 1600 6.0 X RO.5 9 16 60 6
ANC 600 RO50 2000 6.0 X RO.5 9 20 60 6
ANC 600 R100 1600 6.0 X R1.0 9 16 60 6
4ANC 600 R100 2000 6.0 X R1.0 9 20 60 6
ANC 800 RO30 2400 8.0 X RO.3 12 24 65 8
ANC 800 RO50 2400 8.0 X RO.5 12 24 65 8
ANC 800 R100 2400 8.0 X R1.0 12 24 65 8
4ANC 800 R150 2400 8.0 XR15 12 24 65 8
ANC 1000 RO50 2500 10.0 X R0.5 11 25 70 10
ANC 1000 R100 2500 10.0 X R1.0 11 25 70 10
ANC 1000 R150 2500 10.0 X R1.5 11 25 70 10
ANC 1000 R200 2500 10.0 X R2.0 11 25 70 10
ANC 1200 R0O50 3000 12.0 X RO.5 12 30 80 12
ANC 1200 R100 3000 12.0 X R1.0 12 30 80 12
ANC 1200 R150 3000 12.0 X R1.5 12 30 80 12
ANC 1200 R200 3000 12.0 X R2.0 12 30 80 12
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Features
e Used micrograin solid carbide excellent for high speed cutting
e Greater rigidity and reduced chattering through optimized geometry
e Nanocomposite coatings for improved wear resistance and longer tool life
* Improved workpiece surface quality

Ex|
_ o
- Z0IY £ AWE ABsH 18 71BYS0| 248

- Fxjo] iz Hmio| 2ho] S0) AR WA0| XS
- U= ZEXE T8 X2l2 BT 40| Z0jX|D Lok o] 74
- 7Kgeio| vt 244

Recommended workpiece Material :

£
o R ) =
(1
L
Tolerance :
Cutting Dia. Radius
D<6: 0/-0.01 R<0.25: 0/-0.005
D>6: 0/-0.015 R>0.25: 0/-0.01

@AY/ 2Ed AE[R12|A =3 ng=Y gy
(~HB 350) (~HB 240) (~HB 260) (HRc 40~50) | (HRc51~62) ElEl= 82 | Se3 | U=R0is &3 K& E24AE | S¢
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240 HB) | (upto260HB) | (40to 50 HRc) | (51 to 62 HRc)
O O O O
(Unit: mm)
U7 X 20ty ] xy WEE:
TE S Cutting Dia. Length of Cut Overall Length Shank Dia. H o
EDP No X Radius of Ball Nose

dXR 1 L D
2BR 020 040 S4 0.2 X RO.1 0.4 45 4
2BR 030 060 S4 0.3 X RO.15 0.6 45 4
2BR 040 080 S4 0.4 X RO.2 0.8 45 4
2BR 050 100 S4 0.5 X R0.25 1 45 4
2BR 060 120 S4 0.6 X RO.3 1.2 45 4
2BR 070 150 S4 0.7 X R0.35 1.5 45 4
2BR 100 250 S4 1.0 X RO.5 2.5 45 4
2BR 100 250 S6 1.0 X RO.5 2.5 50 6
2BR 120 300 S4 1.2 X RO.6 3 45 4
2BR 150 300 S4 1.5 X RO.75 3 45 4
2BR 150 300 S6 1.5 X RO.75 3 50 6
2BR 200 500 S4 2.0 X R1.0 5 45 4
2BR 200 500 S6 2.0 X R1.0 5 50 6
2BR 250 600 S4 2.5 X R1.25 6 45 4
2BR 250 600 S6 2.5 X R1.25 6 50 6
2BR 300 800 S4 3.0 X R1.5 8 50 4
2BR 300 800 S6 3.0XR15 8 60 6
2BR 400 800 S4 4.0 X R2.0 8 60 4
2BR 400 800 S6 4.0 X R2.0 8 60 6
2BR 500 1000 S6 5.0 X R25 10 70 6
2BR 600 1200 60 6.0 X R3.0 12 60 6
2BR 600 1200 70 6.0 X R3.0 12 70 6
2BR 600 1200 80 6.0 X R3.0 12 80 6
2BR 600 1200 90 6.0 X R3.0 12 90 6
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2F Ball End-Regular

(Unit: mm)
A X =8t =2 T (ER2
FRHS Cutting Dia. Length of Cut Overall Length Shank Dia. H o
EDP No X Radius of Ball Nose
dXR 8l L D

2BR 600 1200 100 6.0 X R3.0 12 100 6
2BR 800 1400 90 8.0 X R4.0 14 90 8
2BR 800 1400 100 8.0 X R4.0 14 100 8
2BR 800 1400 110 8.0 X R4.0 14 110 8
2BR 1000 1800 90 10.0 X R5.0 18 90 10
2BR 1000 1800 100 10.0 X R5.0 18 100 10 g
2BR 1200 2200 100 12.0 X R6.0 22 100 12 3
2BR 1200 2200 130 12.0 X R6.0 22 130 12 §
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2F Ball End-Short

M/G
coaE —

Features
e Used micrograin solid carbide excellent for high speed cutting
e Greater rigidity and reduced chattering through optimized geometry
e Nanocomposite coatings for improved wear resistance and longer tool life L
e Improved workpiece surface quality
 Suitable for heat shirink fit chucks

Tolerance :

- 20| =4 AMME M0l 14 718880] 42
E|Xo] MA|2 LEO| ZHAM0| A ZHE{R! 20| M Cutting Dia. Radius

c LW-HEXE 7Y M2z 37 £H0[ ZoX|L tot=2-40| 74

718l 2Tt 45t

+ SEISA0I ArSoh=tl AeR

asn |eJdusD

D<6: 0/-0.01 R<0.25: 0/-0.005
D>6: 0/-0.015 R>0.25: 0/-0.01

Recommended workpiece Material :

EAZ/BEY | AEEIA == 1¥ey | 1=y
(~HB 350) (~HB 240) (~HB 260) (HRc 40~50) | (HRc51~62) ElEl= 82 | Sea @ Y=R0is &3 K& E24AE | S¢
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240 HB) | (upto260HB) | (40to 50 HRc) | (51 to 62 HRc)
(@] O O @]
(Unit: mm)
o7 X 2 ] g REE
FRHS Cutting Dia. Length of Cut Overall Length Shank Dia. H o
EDP No X Radius of Ball Nose

dXR 1 L D
2BS 050 050 sS4 0.5 X R0.25 0.5 45 4
2BS 100 100 sS4 1.0 X RO.5 1 45 4
2BS 150 150 S4 1.5 X RO.75 1.5 45 4
2BS 200 200 sS4 2.0 X R1.0 2 45 4
2BS 300 300 S4 3.0 XR1.5 3 45 4
2BS 400 400 s4 40 X R2.0 4 45 4
2BS 600 600 S6 6.0 X R3.0 6 50 6
2BS 800 1000 S8 8.0 X R4.0 10 60 8
2BS 1000 1000 S10 10.0 X R5.0 10 70 10
2BS 1200 1200 S12 12.0 X R6.0 12 75 12
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2F Square End-Regular

M/G i
e —

| B ) -]
Features M
e Used micrograin solid carbide excellent for high speed cutting l L
e Greater rigidity and reduced chattering through optimized geometry
e Nanocomposite coatings for improved wear resistance and longer tool life
* Improved workpiece surface quality
Ex| Tolerance :
- RO|E 2H AKHE ARl 1% 71 23A4s0| 2408 Cutting Dia.
- 29| = 5ol 20| =0 AMEZ LHo| HE
- L= EX|E T8 A2l2 ST 30| Z0jX|T Uote o] 7 ool
+ 7I8HO| ZETtF R48f
Recommended workpiece Material :
BAZ/ B3 AHQRIA =3 nzey | 1Zey
(~HB 350) (~HB 240) (~HB 260) (HRc 40~50) | (HRc51~62) ElEl= 82 | Se3 | YR0is &3 K& E24A8 | S¢
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240 HB) | (upto260HB) | (40to 50 HRc) | (51 to 62 HRc)
O (@) (@] @]
(Unit: mm)
Uz o T REE
FRHS Cutting Dia. Length of Cut Overall Length Shank Dia. H o
EDP No
d §] L D
2SR 020 030 s4 0.2 0.3 45 4
2SR 030 050 sS4 0.3 0.5 45 4
2SR 040 080 s4 0.4 0.8 45 4
2SR 050 100 S4 0.5 1 45 4
2SR 060 120 Ss4 0.6 1.2 45 4
2SR 070 140 s4 0.7 1.4 45 4
2SR 080 160 S4 0.8 1.6 45 4
2SR 100 250 S4 1 2.5 45 4
2SR 100 250 S6 1 2.5 45 6
2SR 120 300 sS4 1.2 3 45 4
2SR 150 400 sS4 1.5 4 45 4
2SR 150 400 S6 1.5 4 45 6
2SR 200 600 S4 2 6 45 4
2SR 200 600 S6 2 6 45 6
2SR 250 800 S4 2.5 8 45 4
2SR 250 800 S6 2.5 8 45 6
2SR 300 800 sS4 3 8 45 4
2SR 300 800 S6 3 8 45 6
2SR 400 1000 S4 4 10 45 4
2SR 400 1000 S6 4 10 45 6
2SR 500 1300 S6 5 13 50 6
2SR 600 1500 S6 6 15 50 6
2SR 700 1600 S8 7 16 60 8
2SR 800 1900 S8 8 19 60 8
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2F Square End-Regular

(Unit: mm)
=z =S Rz M3
?z(_DEr;: EOR Cutting Dia. Length of Cut Overall Length Shank Dia. W o

d 11 L D

2SR 900 1900 S10 9 19 70 10
2SR 1000 2200 S10 10 22 70 10
2SR 1100 2200 S12 11 22 75 12
2SR 1200 2600 S12 12 26 75 12

asn |eJdusD
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2F Square End-Long

Features
e Used micrograin solid carbide excellent for high speed cutting L
e Greater rigidity and reduced chattering through optimized geometry
e Nanocomposite coatings for improved wear resistance and longer tool life
e Improved workpiece surface quality

Ex Tolerance :
- RO|E 2H AKHE ARl 1% 71 23A4s0| 2408 Cutting Dia.
« A0 GA2 FRo| 20| 2 MEE Zo| Mz
- L= EX|E T8 A2l2 ST 30| Z0jX|T Uote o] 7 S
+ 7I8HO| ZETtF R48f
Recommended workpiece Material :

EESAYNE =P AH[Rla|A =3 kL=l ngdeg

(~HB 350) (~HB 240) (~HB 260) (HRc 40~50) | (HRc51~62) ElEl= 2 | Se3 | YR0is &3 X & E24A8 | S¢
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240 HB) | (upto260HB) | (40to 50 HRc) | (51 to 62 HRc)
(@] (@) O @]
(Unit: mm)
uxi ] T REE:
FRHS Cutting Dia. Length of Cut Overall Length Shank Dia. B o
EDP No

d §] L D
2SL 100 500 60 1 5 60 6
2SL 150 1000 60 1.5 10 60 6
2SL 200 1000 60 2 10 60 6
2SL 300 1500 70 8 15 70 6
2SL 400 2000 70 4 20 70 6
2SL 500 2000 70 5 20 70 6
2SL 600 2000 70 6 20 70 6
2SL 600 2500 75 6 25 75 6
2SL 600 3000 80 6 30 80 6
2SL 800 2500 75 8 25 75 8
2SL 800 3000 80 8 30 80 8
2SL 800 4000 90 8 40 90 8
2SL 1000 3000 80 10 30 80 10
2SL 1000 3500 80 10 8 80 10
2SL 1000 4000 90 10 40 90 10
2SL 1000 5000 100 10 50 100 10
2SL 1200 3000 80 12 30 80 12
2SL 1200 4000 100 12 40 100 12
2SL 1200 5000 110 12 50 110 12
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2= FLRE

2F Corner Radius-Long

2 W
Carbide Coated G
U AN
o O J =
Features ¥
e Used micrograin solid carbide excellent for high speed cutting:
e Greater rigidity and reduced chattering through optimized geometry L

e Nanocomposite coatings for improved wear resistance and longer tool life
* Improved workpiece surface quality

Ex Tolerance :
g - RO 2ZE AXHE AREH 014 7124850| 48 Cutting Dia. Corner Radius
s  ZMO| HAI2 ERO| 20| A0 MEE Elo] HE .
= - U=EXE B8 X2l2 37 40| Z0jRID Lok ol 4 s £0.01
& < JIBHO RET R4+ D

Recommended workpiece Material :

SN =FA AH[Rla|A =3 b le=rA) ngded
(~HB 350) (~HB 240) (~HB 260) (HRc 40~50) | (HRc51~62) ElEl= 82 | Se3 | U=R0is &3 K& E24AE | S¢
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240 HB) | (upto260HB) | (40to 50 HRc) | (51 to 62 HRc)
(@] O O @]
(Unit: mm)
22 X LR 2% e NaA
FRHS Cutting Dia. X Corner R Length of Cut Overall Length Shank Dia. H o
EDP No

d X CR 1 L D
2CL 080 R020 45 0.8 X R0.2 1.6 45 4
2CL 100 RO10 45 1.0 X RO.1 2.5 45 4
2CL 100 R020 45 1.0 X R0O.2 2.5 45 4
2CL 100 RO30 45 1.0 X RO.3 2.5 45 4
2CL 120 RO10 45 1.2 X RO.1 3 45 4
2CL 120 R020 45 1.2 X R0.2 3 45 4
2CL 150 RO10 45 1.5 X RO.1 4 45 4
2CL 150 R020 45 1.5 X R0.2 4 45 4
2CL 150 RO30 45 1.5 X R0.3 4 45 4
2CL 150 R050 45 1.5 X R0.5 4 45 4
2CL 200 RO10 45 2.0 X RO.1 6 45 4
2CL 200 R020 45 2.0 X R0.2 6 45 4
2CL 200 RO30 45 2.0 X R0.3 6 45 4
2CL 200 R050 45 2.0 X R0.5 6 45 4
2CL 300 RO10 60 3.0 X RO.1 8 60 6
2CL 300 R020 60 3.0 X R0O.2 8 60 6
2CL 300 R0O30 60 3.0 XR0.3 8 60 6
2CL 300 R050 60 3.0 X R0.5 8 60 6
2CL 400 RO10 70 4.0 X RO.1 11 70 6
2CL 400 R020 70 4.0 X R0.2 11 70 6
2CL 400 RO30 70 4.0 X RO.3 " 70 6
2CL 400 RO0O50 70 4.0 X RO.5 1 70 6
2CL 400 R100 70 40 X R1.0 11 70 6
2CL 500 R020 75 5.0 X R0.2 13 75 6
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2= FLLRE

2F Corner Radius-Long

(Unit: mm)
22 X AR 2% o NEE:]
FRHS Cutting Dia. X Corner R Length of Cut Overall Length Shank Dia. H o
EDP No
d X CR 1 L D
2CL 600 RO10 90 6.0 X RO.1 13 90 6
2CL 600 R020 90 6.0 X R0.2 13 90 6
2CL 600 RO30 90 6.0 X RO.3 13 90 6
2CL 600 RO50 90 6.0 X RO.5 13 90 6
2CL 600 R100 90 6.0 X R1.0 13 90 6
2CL 600 R150 90 6.0 X R1.5 13 90 6 g
2CL 800 RO10 90 8.0 X RO.1 19 90 8 93
2CL 800 R020 90 8.0 X RO.2 19 90 8 %
2CL 800 RO30 90 8.0 X R0.3 19 90 8
2CL 800 RO0O50 90 8.0 X R0O.5 19 90 8
2CL 800 RO050 100 8.0 X RO.5 19 100 8
2CL 800 R100 90 8.0 X R1.0 19 90 8
2CL 800 R100 100 8.0 X R1.0 19 100 8
2CL 800 R200 90 8.0 X R2.0 19 90 8
2CL 1000 R020 100 10.0 X RO.2 22 100 10
2CL 1000 RO30 100 10.0 X RO.3 22 100 10
2CL 1000 RO50 100 10.0 X RO.5 22 100 10
2CL 1000 RO50 130 10.0 X RO.5 22 130 10
2CL 1000 R100 100 10.0 X R1.0 22 100 10
2CL 1000 R100 130 10.0 X R1.0 22 130 10
2CL 1000 R150 100 10.0 X R1.5 22 100 10
2CL 1000 R200 100 10.0 X R2.0 22 100 10
2CL 1000 R250 100 10.0 X R2.5 22 100 10
2CL 1200 RO50 100 12.0 X R0.5 26 100 12
2CL 1200 RO0O50 130 12.0 X R0O.5 26 130 12
2CL 1200 R100 100 12.0 X R1.0 26 100 12
2CL 1200 R100 130 12.0 X R1.0 26 130 12
2CL 1200 R150 100 12.0 X R1.5 26 100 12
2CL 1200 R200 100 12.0 X R2.0 26 100 12
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4F Square End-Regular

m W misH P

Features
e Used micrograin solid carbide excellent for high speed cutting
e Greater rigidity and reduced chattering through optimized geometry
e Nanocomposite coatings for improved wear resistance and longer tool life
* Improved workpiece surface quality

Ex| Tolerance :
o
D 20 A7 ANE ARl 14 TIBAS0| 943 Gutting Die.
S - Eme] a2 geo) 20| 20 AR WAl XS A
c « L HEXE 78 XM2|2 5 £H0| ZoX|1 tot=240| A <6: 010,
2 . JlZHo| XEJ} 945 D>6: 0/-0.015
Recommended workpiece Material :
A/ BEY | AHRlIA =z nzsy | ngey
(~HB 350) (~HB 240) (~HB 260) (HRc 40~50) | (HRc51~62) ElEl= 82 | Se3 | U=R0is &3 K& E24AE | S¢
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240 HB) | (upto260HB) | (40to 50 HRc) | (51 to 62 HRc)
(@] O O @]
(Unit: mm)
uxz =] i WEE:
FRHS Cutting Dia. Length of Cut Overall Length Shank Dia. H o
EDP No
d 1 L D
4SR 100 250 S4 1 2.5 45 4
4SR 100 250 S6 1 2.5 45 6
4SR 150 400 S4 1.5 4 45 4
4SR 150 400 S6 1.5 4 45 6
4SR 200 600 S4 2 6 45 4
4SR 200 600 S6 2 6 45 6
4ASR 250 800 S4 2.5 8 45 4
4SR 250 800 S6 2.5 8 45 6
4SR 300 800 S4 3 8 45 4
4SR 300 800 S6 3 8 45 6
4ASR 400 1000 S4 4 10 45 4
4SR 400 1000 S6 4 10 45 6
4SR 500 1300 S6 5 13 50 6
4SR 600 1500 S6 6 15 50 6
4SR 700 1600 S8 7 16 60 8
4SR 800 1900 S8 8 19 60 8
4SR 1000 2200 S10 10 22 70 10
4SR 1200 2600 S12 12 26 75 12
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4F Square End-Long

Features L—J“

e Used micrograin solid carbide excellent for high speed cutting ‘ L

e Greater rigidity and reduced chattering through optimized geometry
e Nanocomposite coatings for improved wear resistance and longer tool life
e Improved workpiece surface quality

Ex Tolerance :
- RO|E 2H AKHE ARl 1% 71 23A4s0| 2408 Cutting Dia.
« A0 GA2 FRo| 20| 2 MEE Zo| Mz
- L= EX|E T8 A2l2 ST 30| Z0jX|T Uote o] 7 S
+ 7I8HO| ZETtF R48f
Recommended workpiece Material :

EESAYNE =P AH[Rla|A =3 kL=l ngdeg
(~HB 350) (~HB 240) (~HB 260) (HRc 40~50) | (HRc51~62) ElEl= 2 | Se3 | YR0is &3 X & E24A8 | S¢
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240 HB) | (upto260HB) | (40to 50 HRc) | (51 to 62 HRc)
(@] (@) O @]
(Unit: mm)
uxi ] T REE:
FRHS Cutting Dia. Length of Cut Overall Length Shank Dia. B o
EDP No
d §] L D
4SL 200 1000 60 2 10 60 6
4SL 300 1500 70 3 15 70 6
4SL 300 2000 70 3 20 70 6
4SL 400 1500 70 4 15 70 6
4SL 400 2000 70 4 20 70 6
4SL 500 2500 70 5 25 70 6
4SL 600 2000 70 6 20 70 6
4SL 600 3000 80 6 30 80 6
4SL 800 3000 80 8 30 80 8
4SL 800 3500 90 8 85 90 8
4SL 800 4000 90 8 40 90 8
4SL 1000 3500 90 10 88 90 10
4SL 1000 4000 90 10 40 90 10
4SL 1000 5000 100 10 50 100 10
4SL 1000 6000 110 10 60 110 10
4SL 1200 3000 90 12 30 90 12
4SL 1200 4000 100 12 40 100 12
4SL 1200 6000 110 12 60 110 12
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4= FLRE

4F Corner Radius-Long

H
m W carbide [| coated »

ol B j /
Features T
e Used micrograin solid carbide excellent for high speed cutting ]
e Greater rigidity and reduced chattering through optimized geometry L
e Nanocomposite coatings for improved wear resistance and longer tool life
* Improved workpiece surface quality
Ex Tolerance :
g - RO 2ZE AXHE AREH 014 7124850| 48 Cutting Dia. Corner Radius
| - Eixol abie gl 20| A0t TEfR Wato| Hig .
= U=ZEXE 39 X2l Z7 20| Zo{X|Z Lo o] 71 D=6 0r0.01 +001
] « 71 8He Rt 408 D>6: 0/-0.015
Recommended workpiece Material :
BAZ /B3 AHRIRIA == nEEy | 1ged
(~HB 350) (~HB 240) (~HB 260) (HRc 40~50) | (HRc51~62) ElEl= 82 | Se3 | U=R0is &3 K& E24AE | S¢
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240 HB) | (upto260HB) | (40to 50 HRc) | (51 to 62 HRc)
(@] O O @]
(Unit: mm)
24 X 4R =2 iz REFZ
FRHS Cutting Dia. X Corner R Length of Cut Overall Length Shank Dia. H o
EDP No.
dXCR 8] L D
4CL 150 R020 45 1.5 X R0.2 4 45 4
4CL 150 RO30 45 1.5 X R0.3 4 45 4
4CL 200 R020 45 2.0 X R0.2 6 45 4
4CL 200 RO30 45 2.0 X R0.3 6 45 4
4CL 200 RO50 45 2.0 X R0.5 6 45 4
4CL 300 R020 60 3.0 X RO.2 8 60 6
4CL 300 RO30 60 3.0 X R0O.3 8 60 6
4CL 300 R050 60 3.0 X R0O.5 8 60 6
ACL 400 R0O20 70 4.0 X R0.2 1 70 6
4CL 400 R0O30 70 4.0 X RO.3 11 70 6
4CL 400 RO50 70 4.0 X RO.5 Nl 70 6
4CL 400 R100 70 4.0 X R1.0 11 70 6
4CL 500 R0O50 70 5.0 X RO.5 11 70 6
4CL 600 R020 80 6.0 X RO.2 13 80 6
4CL 600 R0O30 80 6.0 X R0.3 13 80 6
4CL 600 RO50 80 6.0 X R0.5 13 80 6
4CL 600 R100 80 6.0 X R1.0 13 80 6
4CL 600 R150 80 6.0 X R1.5 13 80 6
4CL 800 R020 90 8.0 X R0.2 19 90 8
4CL 800 RO030 90 8.0 X R0.3 19 90 8
4CL 800 RO50 90 8.0 X R0.5 19 90 8
4CL 800 R100 90 8.0 X R1.0 19 90 8
4CL 1000 RO50 100 10.0 X RO.5 22 100 10
4CL 1000 R100 100 10.0 X R1.0 22 100 10
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4= FL RS

4F Corner Radius-Long

(Unit: mm)
=23 X R EES = PR
FRHS Cutting Dia. X Corner R Length of Cut Overall Length Shank Dia. H o
EDP No.
dXCR 1 L D
ACL 1000 R150 100 10.0 X R1.5 22 100 10
4CL 1200 RO50 110 12.0 X R0.5 26 110 12
4CL 1200 R100 110 12.0 X R1.0 26 110 12
4CL 1200 R200 110 12.0 X R2.0 26 110 12
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2F Necked Ball End for Hardened Steels

0 | [

Features #f@ ‘ H A

* Extended neck style for long reach applications
e Used micrograin solid carbide excellent for high speed cutting
e Greater rigidity and reduced chattering through optimized geometry L
* A highly-wear resistant nanocomposite coating for oxidation resistance and

extreme hardness
e Cutting geometry specifically engineered for hardened steels
* Improved workpiece surface quality

£z

-8 4 syo= 2 10| MgE o ,

- 208 22 AXE Mol 14 712450 248 erance -

« Z|Mo| MAIZ Ol ZM0| I AEE Mo S Cutting Dia. Radius

« 7 LHOMEAO| LI ZARX|E FEORZ LHEA0| E1 TATAXKO| 7120l XEtEt

- A0l R|ot BNE THE AX| 730l FxiEtE o | foe 000
- >0 U/-U. >0U. 2 U/-0.

- HEe| 2ot 45

Recommended workpiece Material :

Ead/ ggd ES: IEIEN A ug=g ug=d
(~HB 350) (~HB 240) (~HB 260) (HRc 40~50) | (HRc51~62) EEl= &2 | S&3 | Y20l &3 K& 22AE| =¢
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240 HB) | (upto260HB) | (40to50HRc) | (51 to 62 HRc)
O
(Unit: mm)
24 X 24tg = Y ™y M3A
FEHS Cutting Dia. Length of Cut | Length of Reach | Overall Length | Shank Dia. H @
EDP No X Radius of Ball Nose

dXR & 2 L D
2NBH 040 100 0.4 X RO.2 0.4 1 45 4
2NBH 040 200 0.4 X RO.2 0.4 2 45 4
2NBH 040 300 0.4 X RO.2 0.4 3 45 4
2NBH 050 200 0.5 X R0.25 0.5 2 45 4
2NBH 050 300 0.5 X R0.25 0.5 3 45 4
2NBH 050 400 0.5 X R0.25 0.5 4 45 4
2NBH 060 300 0.6 X RO.3 0.6 3 45 4
2NBH 060 400 0.6 X R0.3 0.6 4 45 4
2NBH 060 600 0.6 X RO.3 0.6 6 45 4
2NBH 080 400 0.8 X RO.4 0.8 4 45 4
2NBH 080 600 0.8 X RO.4 0.8 6 45 4
2NBH 080 800 0.8 X R0.4 0.8 8 45 4
2NBH 100 400 1.0 X RO.5 1 4 45 4
2NBH 100 500 1.0 X RO.5 1 ® 45 4
2NBH 100 600 1.0 X RO.5 1 6 45 4
2NBH 100 800 1.0 X RO.5 1 8 45 4
2NBH 100 1000 1.0 X RO.5 1 10 45 4
2NBH 120 600 1.2 X R0.6 1.2 6 45 4
2NBH 120 800 1.2 X R0.6 1.2 8 45 4
2NBH 120 1000 1.2 X R0.6 1.2 10 45 4
2NBH 150 600 1.5 X R0O.75 1.5 6 45 4
2NBH 150 800 1.6 X RO.75 1.5 8 45 4
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2F Necked Ball End for Hardened Steels
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(Unit: mm)
=42 X 282 = fag TE M3
FRHS Cutting Dia. Length of Cut | Length of Reach | Overall Length |  Shank Dia. H o
EDP No X Radius of Ball Nose

dXR 8 l2 L D

2NBH 150 1000 1.5 X R0.75 1.5 10 45 4
2NBH 150 1200 1.5 X R0.75 1.5 12 45 4
2NBH 200 600 2.0 X R1.0 2 6 45 4
2NBH 200 800 2.0 XR1.0 2 8 45 4
2NBH 200 1000 2.0 X R1.0 2 10 45 4
2NBH 200 1200 2.0 X R1.0 2 12 45 4
2NBH 300 800 3.0 XR1.5 3 8 50 6
2NBH 300 1000 3.0 XR1.5 3 10 50 6
2NBH 300 1200 3.0 XR1.5 3 12 50 6
2NBH 300 1600 3.0 XR1.5 3 16 60 6
2NBH 400 1200 4.0 X R2.0 4 12 50 6
2NBH 400 1600 4.0 X R2.0 4 16 60 6
2NBH 400 2000 4.0 X R2.0 4 20 60 6
2NBH 600 1500 6.0 X R3.0 9 15 60 6
2NBH 600 2000 6.0 X R3.0 9 20 60 6
2NBH 600 3000 6.0 X R3.0 9 30 60 6
2NBH 800 2500 8.0 X R4.0 10 25 60 8
2NBH 1000 3000 10.0 X R5.0 12 30 70 10
2NBH 1200 3000 12.0 X R6.0 14 30 80 12
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25 A R 2[H-—11Z
2F Necked Corner Radius for Hardened Sz‘ee/s

tzj W M/G [
carbide | coated N
Bﬁ« =
Features L_‘

* Extended neck style for long reach applications 2

e Used micrograin solid carbide excellent for high speed cutting

e Greater rigidity and reduced chattering through optimized geometry

* A highly-wear resistant nanocomposite coating for oxidation resistance and
extreme hardness

e Cutting geometry specifically engineered for hardened steels

* Improved workpiece surface quality

=x Tolerance :
<2 Ul Moz 712 Tl Xglet Cutting Dia. Corner Radius
20 2 AXIE AMEdl 1% 718850 42
- Fx|o] M2 wo| 20| I ER WAo| XS N S +0.01

+ 1 UiofRdo| U=AREX|E FEOZ LHEHO0| B THEAXO| 71Z0) AMeet
- TAO| RS0t A DT AX| 7130l FNatE
- 7130ie| Rt 245
Recommended workpiece Material :

B4/ E3Z | AHQEA | A 7=z | 17=z
(~HB 350) (~HB 240) (~HB 260) (HRc 40~50) | (HRc51~62) ElEl= 82 | Se3 | U=R0is &3 Xl & E24AE | S¢
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (up to 240 HB) | (upto 260 HB) | (40to 50 HRc) | (51 to 62 HRc)
O
(Unit: mm)
=7 X AR = ey ME [CEES
FRHS Cutting Dia. X Corner R|  Length of Cut | Length of Reach | Overall Length |  Shank Dia. H o
e d X CR 1 2 L D

2NCH 080 RO10 200 0.8 X RO.1 1.2 2 45 4

2NCH 080 RO10 400 0.8 X RO.1 1.2 4 45 4

2NCH 080 RO10 600 0.8 X RO.1 1.2 6 45 4

2NCH 080 RO10 800 0.8 X RO.1 1.2 8 45 4

2NCH 080 R020 200 0.8 X RO.2 1.2 2 45 4

2NCH 080 R020 400 0.8 X RO.2 1.2 4 45 4

2NCH 080 R020 600 0.8 X RO.2 1.2 6 45 4

2NCH 080 R020 800 0.8 X RO.2 1.2 8 45 4

2NCH 100 RO10 400 1.0 X RO.1 1.5 4 45 4

2NCH 100 RO10 600 1.0 X RO.1 1.5 6 45 4

2NCH 100 RO10 800 1.0 X RO.1 1.5 8 45 4

2NCH 100 RO10 1000 1.0 X RO.1 1.5 10 45 4

2NCH 100 R020 400 1.0 X RO.2 1.5 4 45 4

2NCH 100 R020 600 1.0 X R0O.2 1.5 6 45 4

2NCH 100 R020 800 1.0 X RO.2 1.5 8 45 4

2NCH 100 R020 1000 1.0 X RO.2 1.5 10 45 4

2NCH 150 RO10 400 1.5 X RO.1 2.3 4 45 4

2NCH 150 RO10 600 1.5 X RO.1 2.3 6 45 4

2NCH 150 RO10 800 1.5 X RO.1 2.3 8 45 4

2NCH 150 RO10 1000 1.5 X RO.1 2.3 10 45 4

2NCH 150 R020 400 1.5 X RO.2 2.3 4 45 4

2NCH 150 R020 600 1.5 X R0.2 2.3 6 45 4
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(Unit: mm)
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23 X LR =2y Red Tt WEE

FE s Cutting Dia. X Corner R | Length of Cut | Length of Reach | Overall Length | Shank Dia. H o

ot dXCR 11 l2 L D
2NCH 150 R020 800 1.5 X R0.2 2.3 45 4
2NCH 150 R020 1000 1.5 X R0.2 2.3 10 45 4
2NCH 150 RO30 400 1.5 X R0.3 2.3 45 4
2NCH 150 RO30 600 1.5 X R0.3 2.3 45 4
2NCH 150 RO30 800 1.5 X R0.3 2.3 8 45 4
2NCH 150 RO30 1000 1.5 X R0.3 2.3 10 45 4
2NCH 200 RO10 600 2.0 X RO.1 3 6 45 4
2NCH 200 RO10 800 2.0 X RO.1 3 8 45 4
2NCH 200 RO10 1000 2.0 X RO.1 3 10 45 4
2NCH 200 RO10 1200 2.0 X RO.1 8 12 45 4
2NCH 200 R020 600 2.0 X R0.2 3 6 45 4
2NCH 200 R020 800 2.0 X R0O.2 3 8 45 4
2NCH 200 R020 1000 2.0 X R0.2 3 10 45 4
2NCH 200 R020 1200 2.0 X R0.2 3 12 45 4
2NCH 200 RO30 600 2.0 X R0.3 3 6 45 4
2NCH 200 RO30 800 2.0 X R0.3 3 8 45 4
2NCH 200 RO30 1000 2.0 X R0.3 3 10 45 4
2NCH 200 R030 1200 2.0 X R0.3 3 12 45 4
2NCH 300 R020 800 3.0 X R0.2 4.5 8 50 6
2NCH 300 R020 1000 3.0 X R0.2 4.5 10 50 6
2NCH 300 R020 1200 3.0 X R0.2 4.5 12 50 6
2NCH 300 R020 1600 3.0 X R0.2 4.5 16 60 6
2NCH 300 R0O30 800 3.0 X R0.3 4.5 8 50 6
2NCH 300 R0O30 1000 3.0 X R0.3 4.5 10 50 6
2NCH 300 RO30 1200 3.0 X R0.3 4.5 12 50 6
2NCH 300 R0O30 1600 3.0 X R0.3 4.5 16 60 6
2NCH 300 RO050 800 3.0 X RO.5 4.5 8 50 6
2NCH 300 R050 1000 3.0 X R0.5 4.5 10 50 6
2NCH 300 RO050 1200 3.0 X R0.5 4.5 12 50 6
2NCH 300 RO050 1600 3.0 X R0.5 4.5 16 60 6
2NCH 400 R020 1000 4.0 X RO.2 6 10 50 6
2NCH 400 R020 1200 4.0 X R0.2 6 12 50 6
2NCH 400 R020 1600 4.0 X R0O.2 6 16 60 6
2NCH 400 R020 2000 4.0 X R0.2 6 20 60 6
2NCH 400 RO30 1000 4.0 X RO.3 6 10 50 6
2NCH 400 R030 1200 4.0 X RO.3 6 12 50 6
2NCH 400 R0O30 1600 4.0 X R0.3 6 16 60 6
2NCH 400 R0O30 2000 4.0 X R0.3 6 20 60 6
2NCH 400 RO050 1000 4.0 X RO.5 6 10 50 6
2NCH 400 R050 1200 4.0 X RO.5 6 12 50 6
2NCH 400 RO050 1600 4.0 X RO.5 6 16 60 6
2NCH 400 R050 2000 4.0 X R0O.5 6 20 60 6
2NCH 400 R100 1000 4.0 X R1.0 6 10 50 6
2NCH 400 R100 1200 4.0 X R1.0 6 12 50 6
2NCH 400 R100 1600 4.0 XR1.0 6 16 60 6
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25t AL R 2[E-17
2F Necked Corner Radius for Hardened Steels

22 X LR e 7Y A 433
FEHS Cutting Dia. X Corner R | Length of Cut | Length of Reach | Overall Length |  Shank Dia. o
e d X CR 1 2 L D
2NCH 400 R100 2000 40 X R1.0 6 20 60 6
2NCH 600 R020 2000 6.0 X R0.2 9 20 60 6
2NCH 600 R0O30 2000 6.0 X RO.3 9 20 60 6
2NCH 600 R050 1600 6.0 X RO.5 9 16 60 6
2NCH 600 R050 2000 6.0 X RO.5 9 20 60 6
2NCH 600 R100 2000 6.0 X R1.0 9 20 60 6
2NCH 800 R020 2400 8.0 X RO.2 12 24 65 8
2NCH 800 RO030 2400 8.0 X RO.3 12 24 65 8
2NCH 800 RO050 2400 8.0 X RO.5 12 24 65 8
2NCH 800 R100 2400 8.0 X R1.0 12 24 65 8
L:GE' 2NCH 1000 RO050 2500 10.0 X RO.5 15 25 70 10
% 2NCH 1000 R100 2500 10.0 X R1.0 15 25 70 10
g‘ 2NCH 1200 RO050 2500 12.0 X R0.5 15 25 80 12
§ 2NCH 1200 R100 2500 12.0 X R1.0 15 25 80 12
o
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2F Ball End for Hardened Steels

cEEa =

Features
e Used micrograin solid carbide excellent for high speed cutting 1
e Greater rigidity and reduced chattering through optimized geometry
¢ A highly-wear resistant nanocomposite coating for oxidation resistance and L

extreme hardness
e Cutting geometry specifically engineered for hardened steels
* Improved workpiece surface quality

X
(=3

OIR) 22 ATHE AlGsH 14 7FB450| S48t
Fixjo] Ai|= o] 20| J0] MEY Wao| S Cutting Dia Radius
- 3 Ujolmol i #EXIE RE0= LIN0| 1 DA 7180 X
- TAIO| X140t BAS M AR 7KB0| FxitE

=l

am

Tolerance :

A

B

-

D<6: 0/-0.01 R<0.25: 0/-0.005
D>6: 0/-0.015 R>0.25: 0/-0.01

é

Recommended workpiece Material : g

A/ BEY | AfllA =3 Igey | nEey 3

(~HB 350) (~HB 240) (~HB260) | (HRc40~50) (HRc51~62) ElEts &2 S&2 @ 2ROz g3 +X&22rE =9 5

Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite &

(up to 350 HB) (upto 240HB) | (upto260HB) | (40to50HRc) | (51 to 62 HRc)
O
(Unit: mm)
U7 X 28 o3 L REE:
FEHS Cutting Dia. Length of Cut Overall Length Shank Dia. H @
EDP No X Radius of Ball Nose

dXR 4l L D
2BH 020 040 S4 0.2 X RO.1 0.4 45 4
2BH 030 060 S4 0.3 X RO.15 0.6 45 4
2BH 040 080 S4 0.4 X RO.2 0.8 45 4
2BH 050 100 S4 0.5 X R0.25 1 45 4
2BH 060 120 S4 0.6 X RO.3 1.2 45 4
2BH 080 200 S4 0.8 X RO.4 2 45 4
2BH 100 250 S6 1.0 X RO.5 2.5 50 6
2BH 150 300 S6 1.5 X RO.75 3 50 6
2BH 200 500 S6 2.0 X R1.0 5 50 6
2BH 250 600 S6 2.5 X R1.25 6 50 6
2BH 300 800 S6 3.0XR15 8 60 6
2BH 400 800 S6 4.0 X R2.0 8 60 6
2BH 500 1000 S6 5.0 X R2.5 10 60 6
2BH 600 1200 60 6.0 X R3.0 12 60 6
2BH 600 1200 90 6.0 X R3.0 12 90 6
2BH 800 1400 60 8.0 X R4.0 14 60 8
2BH 800 1400 100 8.0 X R4.0 14 100 8
2BH 1000 1800 100 10.0 X R5.0 18 100 10
2BH 1200 2200 110 12.0 X R6.0 22 110 12
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2= AL R E-11

2F Coarner Radius Long for Hardened Steels

0 | [

“[ & -
Features U
e Used micrograin solid carbide excellent for high speed cutting
e Greater rigidity and reduced chattering through optimized geometry L
® A highly-wear resistant nanocomposite coating for oxidation resistance and
extreme hardness
e Cutting geometry specifically engineered for hardened steels
* Improved workpiece surface quality
Ex|
e Tolerance :
- 208 22 AXE Mol 14 712450 248 :
« A0 G2 FRo| 20| 2 MEE 2ol Mz Cutting Dia. Radius
- 1 Uoj2 Aol Li=HIX|E FEOR LHIANO| 2T DZ=AKNC| 7130] ~igs!
- TAO| R[S0t BN DT AX| 71B0l FXatE S £001
- 7k8He| 2Tt 48t -
Recommended workpiece Material :
EAZ /B3 AHQIRIA =3 nzey | 1g=Y
(~HB 350) (~HB 240) (~HB260) | (HRc40~50) = (HRc51~62) ElEfseE S8 @ R0z &8 +A&22AE =A
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240 HB) | (upto260HB) | (40to50HRc) | (51 to 62 HRc)
O
(Unit: mm)
=22 X AR 2% oY M
FE s Cutting Dia. X Corner R Length of Cut Overall Length Shank Dia. H
EDP No
d X CR 1 L D
2CLH 100 RO10 50 1.0 X RO.1 2.5 50 6
2CLH 100 R020 50 1.0 X RO.2 2.5 50 6
2CLH 150 R020 50 1.5 X R0.2 4 50 6
2CLH 150 R0O30 50 1.5 X R0.3 4 50 6
2CLH 200 RO10 50 2.0 X RO.1 6 50 6
2CLH 200 R020 50 2.0 X R0.2 6 50 6
2CLH 200 R030 50 2.0 X R0.3 6 50 6
2CLH 300 R020 60 3.0 X R0.2 8 60 6
2CLH 300 R0O30 60 3.0 X RO.3 8 60 6
2CLH 300 R050 60 3.0 X R0.5 8 60 6
2CLH 400 R020 60 4.0 X RO.2 11 60 6
2CLH 400 R030 60 4.0 X RO.3 11 60 6
2CLH 400 R050 60 4.0 X RO.5 " 60 6
2CLH 600 R020 60 6.0 X R0.2 15 60 6
2CLH 600 RO30 60 6.0 X R0.3 15 60 6
2CLH 600 R050 60 6.0 X RO.5 15 60 6
2CLH 600 R100 60 6.0 X R1.0 15 60 6
2CLH 800 R050 60 8.0 X R0.5 19 60 8
2CLH 800 R100 60 8.0 X R1.0 19 60 8
2CLH 1000 RO50 70 10.0 X RO.5 22 70 10
2CLH 1000 R100 70 10.0 X R1.0 22 70 10
2CLH 1200 RO050 75 12.0 X R0.5 26 75 12
2CLH 1200 R100 75 12.0 X R1.0 26 75 12
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4= IR E-17

4F Corner Radius Long for Hardened Steels

O [

Features

e Used micrograin solid carbide excellent for high speed cutting

e Greater rigidity and reduced chattering through optimized geometry

¢ A highly-wear resistant nanocomposite coating for oxidation resistance and
extreme hardness

e Cutting geometry specifically engineered for hardened steels

* Improved workpiece surface quality

X
(=3

08 =8 ATHE A8l 1 71sds0| 228

A[Ho| GAIR R0l Z-0] A0 REIY Lol M

- 1 U0fe O] L= AR X|E FE|IO2 LHHA0| £10 DAZAKO| 7k20f XEE!
- EMEO Xipot Y2 D= AT 7HS0l 2XEE

JkEHe] mTt 24

am

A

B

-

Recommended workpiece Material :

| L
I
Tolerance :
Cutting Dia. Radius
D<6: 0/-0.01
D>6: 0/-0.015 =0.01

EAY/BEY | Aepllr | 3 7=z | 1E=y
(~HB 350) (~HB 240) (~HB260) | (HRc40~50) (HRc51~62) ElEts &2 S&2 @ 2ROz g3 +X&22rE =9
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240HB) | (upto260HB) | (40to50HRc) | (51 to 62 HRc)
O
(Unit: mm)
27 X ZUR =28 T M3
%E(E)E'l;tﬁoi Cutting Dia. X Corner R Length of Cut Overall Length Shank Dia. H

d X CR 4l L D
4CLH 300 R020 60 3.0 X RO.2 60 6
4CLH 300 RO30 60 3.0 X RO.3 60 6
4CLH 300 RO50 60 3.0 X RO.5 60 6
4CLH 400 R020 60 4.0 X RO.2 11 60 6
4CLH 400 RO30 60 4.0 X RO.3 11 60 6
4CLH 400 R050 60 4.0 X RO.5 11 60 6
4CLH 400 R100 60 4.0 X R1.0 11 60 6
4CLH 600 R020 70 6.0 X RO.2 15 70 6
4CLH 600 RO30 70 6.0 X R0.3 15 70 6
4CLH 600 R050 70 6.0 X R0O.5 15 70 6
4CLH 600 R100 70 6.0 X R1.0 15 70 6
4CLH 800 RO050 80 8.0 X RO.5 19 80 8
4CLH 800 R100 80 8.0 X R1.0 19 80 8
4CLH 1000 RO50 80 10.0 X R0.5 22 80 10
4CLH 1000 R100 80 10.0 X R1.0 22 80 10
4CLH 1200 RO50 80 12.0 X R0.5 26 80 12
4CLH 1200 R100 80 12.0 X R1.0 26 80 12
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4= FL,R=11

4F Corner Radius for High Feed Rate

Features © % ‘ -

e Used micrograin solid carbide excellent for high speed cutting
e Greater rigidity and reduced chattering through optimized geometry ;1#
e Nanocomposite coatings for improved wear resistance and longer tool life
* Improved workpiece surface quality L
e Suitable for roughing and semi-roughing at higher feed rate

£33
- £ 22 AIE AIBs 24 J1BAS0] S48 folerance
« Z|Mo| M2 ol ZIAM0| A e g0 XS Cutting Dia. Corner Radius
s L HEXE TE X222 S+ H0| Zo{X|2 LHo=240] HE
- 7Kgeie| Kot 243 oot £001
- T0J 1A 3 A0 wo o
L
«Q
=
el Recommended workpiece Material :
3
% EAZ / Ead LE[RARS =3 InEEl=As L=y ) ) B B
2 (~HB 350) (~HB 240) (~HB 260) (HRc 40~50) | (HRc51~62) ElEl= &2 | S&3 | YR0is &3 K& 224As| =9
® Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240 HB) | (upto260HB) | (40to50HRc) | (51 to 62 HRc)
(@] (@) O (@]
(Unit: mm)
2 X IUR =S Fag T PLEP:|
FE s Cutting Dia. X Corner R~ Length of Cut | Length of Reach | Overall Length | Shank Dia. H
EDP No.
d X CR 8] l2 L D
4CF 600 R100 60 6.0 X R1.0 9 16 60 6
4CF 800 R100 65 8.0 X R1.0 12 25 65 8
4CF 1000 R200 70 10.0 X R2.0 15 25 70 10
4CF 1000 R200 100 10.0 X R2.0 15 30 100 10
4CF 1200 R200 70 12.0 X R2.0 18 30 70 12
ACF 1200 R200 100 12.0 X R2.0 18 35 100 12
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2E FL R=Z 7I5&

2F Corner Radius for Copper

Features
e Used micrograin solid carbide excellent for high speed cutting u
e Greater rigidity and reduced chattering through optimized geometry L
o AITIN coating for improved wear resistance
* Improved workpiece surface quality

Ex Tolerance :
- RO 2ZE AXHE AREH 014 7124850| 48 Cutting Dia. Corner Radius
 ZMO| HAI2 ERO| 20| A0 MEE Elo] HE
- AN 25 &2|2 Lok240] 213 s 0,01
« 71 8He Rt 408 o

Recommended workpiece Material :

A/ Ead LE[RES ] IEEl=As IiZle=Ay
(~HB 350) (~HB 240) (~HB260) | (HRc40~50) = (HRc51~62) ElEfseE | S8 @ LRl &8 +A&22fAE =A
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240HB) | (upto260HB) | (40to50 HRc) | (51 to 62 HRc)
O
z
g (Unit: mm)
3 ) 2 X TR oy R8% o 437
S FE Hs Cutting Dia. X Corner R | Length of Cut Length of Reach | Overall Length Shank Dia. H o
EDP No.
d X CR 1 2 L D

2CC 200 RO30 S4 2.0 X RO.3 3 10 45 4

2CC 200 RO50 S4 2.0 X RO.5 3 10 45 4

2CC 300 RO050 S6 3.0 X R0.5 4.5 12 50 6

2CC 400 RO30 S6 4.0 X RO.3 6 20 60 6

2CC 400 RO50 S6 4.0 X RO.5 6 20 60 6

2CC 600 RO50 S6 6.0 X R0.5 9 20 60 6

2CC 600 R100 S6 6.0 X R1.0 9 20 60 6

2CC 800 R050 S8 8.0 X RO.5 12 24 65 8

2CC 800 R100 S8 8.0 X R1.0 12 24 65 8

2CC 1000 RO50 S10 10.0 X RO.5 20 30 70 10

2CC 1000 R100 S10 10.0 X R1.0 20 30 70 10

2CC 1200 R0O50 S12 12.0 X RO.5 20 30 80 12

2CC 1200 R100 S12 12.0 X R1.0 20 30 80 12
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2E E=7X[ HE IIEFE

2F Ball End for Synthetic Materials

DEE= e —

] [ I 4
e

Features .
e Used micrograin solid carbide excellent for high speed cutting
e Greater rigidity and reduced chattering through optimized geometry
e Improved workpiece surface quality Tolerance -

s Cutting Dia. Radius
- 20|g 27 AXHE Mol 12 7FBA50] 248
- Z|xo| M7 o] A4l 30 AER Lol K Ds6: 010,01 | R<0.25: 010,005
- 71800) 227} 248 -6 080 >0:25: 010,

Recommended workpiece Material :

EAZ/BEZ | AEQIEA x3 oy | sy
(~HB 350) (~HB 240) (~HB 260) (HRc 40~50) | (HRc51~62) ElEl= 82 | S e3 | U=R0is &3 K& E24AE| =S¢
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (up to 240 HB) | (upto 260 HB) | (40to50HRc) | (51 to 62 HRc)
O
(Unit: mm)
U X 20ty ] 283 i M2z
FE s Cutting Dia. Length of Cut | Length of Reach | Overall Length |  Shank Dia. H o
EDP No X Radius of Ball Nose

dXR 11 2 L D
2BY 030 070 45 0.3 X RO.15 0.7 45 3
2BY 030 180 45 0.3 X R0.15 1.8 45 3
2BY 050 100 50 0.5 X RO.25 1 50 3
2BY 050 200 50 0.5 X RO.25 2 50 3
2BY 100 500 60 1.0 X RO.5 5 60 3
2BY 100 1000 60 1.0 X RO.5 5 10 60 3
2BY 100 1500 60 1.0 X RO.5 5 15 60 3
2BY 100 2000 70 1.0 X R0.5 5 20 70 3
2BY 150 1000 60 1.5 X R0O.75 10 60 3
2BY 150 1500 70 1.5 X R0.75 10 115 70 3
2BY 150 2000 70 1.5 X RO.75 10 20 70 3
2BY 200 1000 60 2.0 X R1.0 10 60 3
2BY 200 1500 60 2.0 XR1.0 10 15 60 3
2BY 200 2000 70 2.0 XR1.0 10 20 70 3
2BY 250 1000 60 2.5 X R1.25 10 60 3
2BY 300 1000 60 3.0XR1.5 10 60 3
2BY 300 1500 60 3.0 XR15 15 60 3
2BY 300 2000 80 3.0 XR1.5 20 80 3
2BY 400 2000 80 4.0 X R2.0 20 80 4
2BY 400 2000 100 4.0 X R2.0 20 100 4
2BY 400 2000 130 4.0 X R2.0 20 130 4
2BY 500 3000 100 5.0 X R2.5 30 100 6
2BY 600 2000 100 6.0 X R3.0 20 100 6
2BY 600 3000 80 6.0 X R3.0 30 80 6
2BY 600 3000 100 6.0 X R3.0 30 100 6
2BY 600 4000 100 6.0 X R3.0 40 100 6
2BY 600 4000 120 6.0 X R3.0 40 120 6
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SN0118}-UON

2L E=7X H[E IIZE

2F Ball End for Synthetic Materials

47 x =4ty =E FEY iy (CER
FRHS Cutting Dia. Length of Cut | Length of Reach | Overall Length |  Shank Dia. H o
EDP No. X Radius of Ball Nose
dXR § 2 L D
2BY 600 4000 150 6.0 X R3.0 40 150 6
2BY 800 4500 120 8.0 X R4.0 45 120 8
2BY 800 4500 150 8.0 X R4.0 45 150 8
2BY 1000 5000 120 10.0 X R5.0 50 120 10
2BY 1000 5000 150 10.0 X R5.0 50 150 10
2BY 1200 5000 130 12.0 X R6.0 50 130 12
2BY 1200 5000 150 12.0 X R6.0 50 150 12
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T+ X[ B[E IIE5E

2F Square End for Synthetic Materials

- —— —

a2

]
M ;
Features ) .
e Used micrograin solid carbide excellent for high speed cutting
e Greater rigidity and reduced chattering through optimized geometry
e Improved workpiece surface quality Tolerance -
£ Cutting Dia.
- 20| =4 AMME MEsl 14 718880] 42 -
« 2ol = 5ol 20| I AMEHZ LMol HE D<6: 0/-0.01
. JjEo| X} 945t D>6: 0/-0.015
Recommended workpiece Material :
EESAY =R AHRla|A =3 kel b=y
(~HB 350) (~HB 240) (~HB 260) (HRc 40~50) | (HRc51~62) ElEl= 82 | S e3 | U=R0is &3 K& E24AE| =S¢
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (up to 240 HB) | (upto 260 HB) | (40to50HRc) | (51 to 62 HRc)
(@)
(Unit: mm)
= oy Ra% Y EE:
FE s Cutting Dia. Length of Cut | Length of Reach | Overall Length |  Shank Dia. H o
EDP No.
d 8] 2 L D
23Y 030 070 45 0.3 0.7 45 3
2SY 030 180 45 0.3 1.8 45 8
2SY 050 100 50 0.5 1 50 3
2SY 050 500 50 0.5 1.5 5 50 3
28Y 050 200 50 0.5 2 50 3
23Y 070 500 50 0.7 1.5 5 50 3
2SY 100 500 60 1 5 60 3
2SY 100 1000 60 1 5 10 60 3
28Y 100 1500 60 1 5 15 60 3
2SY 100 2000 70 1 ® 20 70 8
23Y 150 1000 60 1.5 10 60 3
2SY 150 1500 70 1.5 10 15 70 3
28Y 150 2000 70 1.5 10 20 70 3
2SY 200 1000 60 2 10 60 3
2SY 200 1500 70 2 10 15 70 3
2SY 200 2000 70 2 10 20 70 8
28Y 250 1000 60 2.5 10 60 3
2SY 300 1000 50 3 10 50 3
28Y 300 1500 60 3 15 60 3
23Y 300 2000 80 3 20 80 3
28Y 400 2000 80 4 20 80 4
2SY 500 3000 100 5 30 100 6
2SY 600 3000 80 6 30 80 6
2SY 600 4000 100 6 40 100 6
23Y 600 4000 120 6 40 120 6
2SY 600 4000 150 6 40 150 6
2SY 800 4500 120 8 45 120 8

Non-ferrous 53



2EL B_7X| H[E /&

2F Square End for Synthetic Materials

oz A FEY iy (CER
FRHS Cutting Dia. Length of Cut | Length of Reach | Overall Length |  Shank Dia.
EDP No.
d § 2 L D
238Y 800 4500 150 8 45 150 8
28Y 1000 3000 80 10 30 80 10
28Y 1000 5000 120 10 50 120 10
28Y 1000 5000 150 10 50 150 10
2SY 1200 5000 130 12 50 130 12
28Y 1200 5000 150 12 50 150 12

SN0118}-UON
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AITIN
Carbide Coated

e Used micrograin solid carbide excellent for high speed cutting

e Greater rigidity and reduced chattering through optimized geometry

e AITIN coating for improved wear resistance

e Improved workpiece surface quality

e Designed with 40° helix angle and variable flute spacing for use on stainless
steels

e Faster cutting action and rapid chip evacuation

Features

£33
- Z0[E 24 AXE MEsll 15 718850| S48
« 2Jxjo] 72 dsio] 20| 201 R BA0| M folerance
« AITIN T8 X2|2 LHotzAo| A Cutting Dia. Corner Radius
- 718 RETt 2405t
- 40| Welazial BEREE M2 SUS 7HEol KElet Do oot 2001
Ll — D>6: 0/-0.015 o

- TiEat A0 S48
Recommended workpiece Material :

A Y/ ead AE|QIZ[A =3 P 1=ply ugdey

(~HB 350) (~HB 240) (~HB 260) (HRc40~50) | (HRc51~62) | ElEl= &2 & S&2 | U205 &2 K& 2228 =9

Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite

(up to 350 HB) (upto 240 HB) | (upto 260 HB) | (40to 50 HRc) | (51 to 62 HRc)

O
(Unit: mm)
=2 X AUR =2 T M3A
TE S Cutting Dia. X Corner R Length of Cut Overall Length Shank Dia. H o
EDP No
d X CR & L D

4CS 300 R0O20 S6 3.0 X RO.2 10 60 6

4CS 300 RO50 S6 3.0 X RO.5 10 60 6

4CS 400 R020 S6 4.0 X R0O.2 12 60 6

4CS 400 RO50 S6 4.0 X RO.5 12 60 6

4CS 500 R020 S6 5.0 X R0.2 15 60 6

4CS 500 RO50 S6 5.0 X RO.5 15 60 6

4CS 600 RO30 S6 6.0 X RO.3 15 60 6

4CS 600 RO50 S6 6.0 X RO.5 15 60 6

4CS 600 R100 S6 6.0 X R1.0 15 60 6

4CS 800 R0O30 S8 8.0 X R0.3 20 80 8

4CS 800 RO50 S8 8.0 X RO.5 20 80 8

4CS 800 R100 S8 8.0 X R1.0 20 80 8

4CS 1000 R0O30 S10 10.0 X RO.3 25 80 10

4CS 1000 R0O50 S10 10.0 X RO.5 25 80 10

4CS 1000 R100 S10 10.0 X R1.0 25 80 10

4CS 1200 RO50 S12 12.0 X R0.5 30 100 12

4CS 1200 R100 S12 12.0 X R1.0 30 100 12

4CS 1200 R150 S12 12.0 X R1.5 30 100 12
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2L T_ot=n)s

2F Square End for Aluminum

o [ B

Features u
® For use on aluminum alloy and non-ferrous materials
® Provides higher metal removal rate
e Used micrograin solid carbide excellent for high speed cutting
e Greater rigidity and reduced chattering through optimized geometry
e Improved workpiece surface quality

£
<AL 2 H|E2oR XMt Tolerance :
- 2Ot S TRACR TGN 248 Cutting Dia.
« Z|Ho| = ERol 2ol AH xEE eHo| Hs
- 202 £ S AZsH 14 713 4650| 248 D<6: 070,01
. JlETHO| Ry @A D>6: 0/-0.015

Recommended workpiece Material :

A/ 32 | AdpllA e ozcy | sy
(~HB 350) (~HB 240) (~HB 260) (HRc40~50) | (HRc51~62) | ElEl= 2 & S&2 | YZ0ls &2 K& 2228 =9
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
= (up to 350 HB) (upto 240 HB) | (upto260HB) | (40to50 HRc) | (51 to 62 HRc)
]
3
g O
5]
& (Unit: mm)
) = oy i 437
FRHS Cutting Dia Length of Cut Overall Length Shank Dia. H o
EDP No
d & L D

2SA 100 250 1 2.5 45 6

2SA 150 400 1.5 4 45 6

2SA 200 600 2 6 50 6

2SA 200 1000 2 10 50 6

2SA 300 800 3 8 50 6

2SA 300 1500 3 15 50 6

2SA 400 1100 4 11 50 6

2SA 400 1600 4 16 60 6

2SA 600 1600 6 16 50 6

2SA 600 2000 6 20 60 6

2SA 600 2500 6 25 65 6

2SA 800 2000 8 20 60 8

2SA 800 3000 8 30 70 8

2SA 1000 2500 10 25 75 10

2SA 1000 3500 10 35 80 10

2SA 1200 3000 12 30 80 12

2SA 1200 3500 12 35 80 12
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35 Z-or=n)s

3F Square End for Aluminum

Gl il 3

Features u
e For use on aluminum alloy and non-ferrous materials L
e Provides higher metal removal rate
e Used micrograin solid carbide excellent for high speed cutting
e Greater rigidity and reduced chattering through optimized geometry
e Improved workpiece surface quality

Tolerance :

- HOP H2 RRAHOZ JiaA 2481 Cutting Dia.
- |

- 2ol 1= ol Yebl ot e ol g 05000
:fli!;;;;ﬁH;—’g;OH e iessel T D>6: 0/-0.015
Recommended workpiece Material :
ez /BEy | QA | 5 nFey | nEey
(~HB 350) (~HB 240) (~HB 260) (HRc 40~50) | (HRc51~62) ElEl= 82 | S8 | Y=R0is &3 K& E2AE| =S¢
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240HB) | (upto260HB) | (40to50HRc) | (51 to 62 HRc)
O
(Unit: mm)
<A =23 o 453
FE S Cutting Dia. Length of Cut Overall Length Shank Dia. B @
EDP No.
d 1 L D
3SA 100 200 1 2 45 6
3SA 100 300 1 3 45 6
3SA 100 500 1 5 45 6
3SA 150 300 1.5 3 45 6
3SA 150 500 1.5 5 45 6
3SA 150 800 1.5 8 45 6
3SA 200 300 2 3 45 6
3SA 200 700 2 7 45 6
3SA 200 1000 2 10 50 6
3SA 200 1200 2 12 50 6
3SA 300 400 3 4 45 6
3SA 300 800 3 8 50 6
3SA 300 1300 3 13 50 6
3SA 300 1500 8 15 50 6
3SA 300 2000 3 20 55 6
3SA 300 2500 8 25 60 6
3SA 400 600 4 6 45 6
3SA 400 1100 4 11 50 6
3SA 400 1600 4 16 50 6
3SA 400 2000 4 20 56 6
3SA 400 2500 4 25 60 6
3SA 400 3000 4 30 70 6
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3F Square End for Aluminum

(Unit: mm)
A =% HE M3
FRHS Cutting Dia. Length of Cut Overall Length Shank Dia. B o
EDP No

d 1 L D
3SA 500 700 5 7 50 6
3SA 500 2000 5 20 55 6
3SA 500 3000 5 30 65 6
3SA 600 900 6 9 50 6
3SA 600 1600 6 16 50 6
3SA 600 2000 6 20 60 6
3SA 600 2500 6 25 60 6
3SA 600 3000 6 30 70 6
3SA 800 1200 8 12 60 8
3SA 800 2000 8 20 60 8
3SA 800 3000 8 30 70 8
3SA 800 4000 8 40 80 8
3SA 800 5500 8 55 100 8
3SA 1000 1500 10 15 70 10
3SA 1000 2500 10 25 70 10
3SA 1000 5500 10 55 100 10
3SA 1200 2600 12 26 75 12
3SA 1200 3000 12 30 80 12
3SA 1200 3500 12 35 80 12
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2F Ball End for Graphite

Carbide Coated
Features

e Used micrograin solid carbide excellent for high speed cutting L
e Greater rigidity and reduced chattering through optimized geometry

o AITIN coating for improved wear resistance

* Improved workpiece surface quality

T,

Ex| Tolerance :
- 20 24 AXHE AMFEsl 14 718850| 248 Cutting Dia. Radius
« A0 G2 20| 20| 2 MEE Lol Mz
« ATIN FE! %{2|2 LHot=2A40| 74El D<6:0/-0.01 | R<0.25: 0/-0.005
. JlETHO| Ry @At D>6: 0/-0.015 R>0.25: 0/-0.01

Recommended workpiece Material :

EESAYE =R AE(Ql]A = ik le=A) b=y
(~HB 350) (~HB 240) (~HB 260) (HRc 40~50) = (HRc51~62) ElEl=8E @ Se3 @ UR0is 3 K& S2HAEH S
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel  Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240 HB) | (upto 260 HB) | (40t0 50 HRc) | (51 to 62 HRc)
(@]
(Unit: mm)
=2E X 28t =S [ad HE PLERE]
FE s Cutting Dia. Length of Cut | Length of Reach | Overall Length = Shank Dia. H @
EDP No X Radius of Ball Nose

dXR 8 l2 L D
2BG 050 200 50 0.5 X R0.25 2 50 4
2BG 050 500 50 0.5 X R0.25 2 5 50 4
o 2BG 100 500 60 1.0 X RO.5 5 60 4
% 2BG 100 1000 60 1.0 X RO.5 5 10 60 4
® 2BG 100 1500 60 1.0 X RO.5 5 15 60 4
2BG 100 2000 80 1.0 X RO.5 5 20 80 4
2BG 100 2500 80 1.0 X RO.5 5 25 80 4
2BG 150 1000 60 1.5 X R0O.75 10 60 4
2BG 150 1500 60 1.5 X R0O.75 10 15 60 4
2BG 150 2000 60 1.5 X R0O.75 10 20 60 4
2BG 200 1000 60 2.0 X R1.0 10 60 4
2BG 200 2000 60 2.0 XR1.0 10 20 60 4
2BG 200 3000 80 2.0 X R1.0 10 30 80 4
2BG 200 3000 100 2.0 XR1.0 10 30 100 4
2BG 200 4000 80 2.0 X R1.0 10 40 80 4
2BG 200 4000 100 2.0 X R1.0 10 40 100 4
2BG 250 2000 70 2.5 X R1.25 10 20 70 4
2BG 300 2000 70 3.0 X R1.5 10 20 70 4
2BG 300 3000 80 3.0 X R1.5 10 30 80 4
2BG 400 2000 80 4.0 X R2.0 20 80 4
2BG 400 2000 100 4.0 X R2.0 20 100 4
2BG 400 2000 130 4.0 X R2.0 20 130 4
2BG 500 2500 100 5.0 X R2.5 25 100 6
2BG 600 3000 80 6.0 X R3.0 30 80 6
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2F Ball End for Graphite

2BG 600 3000
2BG 600 4000
2BG 800 4500
2BG 800 4500
2BG 1000 5000
2BG 1000 5000
2BG 1200 5000
2BG 1200 5000

100
150
120
150
120
150
130
150

6.0 X R3.0
6.0 X R3.0
8.0 X R4.0
8.0 X R4.0
10.0 X R5.0
10.0 X R5.0
12.0 X R6.0
12.0 X R6.0

30
40
45
45
50
50
50
50

100
150
120
150
120
150
130
150

@ o O

10
12
12

Graphite 61
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Features

AITIN
Coated

e Used micrograin solid carbide excellent for high speed cutting

e Greater rigidity and reduced chattering through optimized geometry
o AITIN coating for improved wear resistance
* Improved workpiece surface quality

Im

g

B

« ATIN 28! X2|2 iotz2A4o] 7E
< 7I8HO| Zot 245t

2 57 ATHE A8l 14 7FB450] 248

ol
ol @z gl 2ol A0 REE wdo| Mz

Recommended workpiece Material :

Tolerance :

Cutting Dia.

D<6: 0/-0.01
D>6: 0/-0.015

GAz/BEZ | 2HQEA | A nEed | ngsy
(~HB 350) (~HB 240) (~HB260) | (HRc40-50) = (HRc51~62) ElEl= &z S&3 @ UR0ls 2 K& 2248 =9
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240 HB) | (upto 260 HB) | (40to 50 HRc) | (51 to 62 HRc)
(@]
(Unit: mm)
=2 2% /=g T (CER
FRHS Cutting Length of Cut | Length of Reach | Overall Length = Shank Dia. W o
EDP No

d 1 2 L D
2SG 050 100 50 0.5 1 50 4
2SG 050 200 50 0.5 2 50 4
25G 050 600 50 0.5 0.7 6 50 4
2SG 100 500 60 1 5 60 4
2SG 100 1000 60 1 5 10 60 4
2SG 100 1500 60 1 5 15 60 4
25G 100 2000 60 1 5 20 60 4
2SG 150 1000 60 1.5 10 60 4
2SG 150 1500 60 1.5 10 15 60 4
2SG 150 2000 60 1.5 10 20 60 4
2SG 200 1000 60 2 10 60 4
2SG 200 1500 60 2 10 15 60 4
2SG 200 2000 60 2 10 20 60 4
258G 200 2500 70 2 10 25 70 4
2SG 200 3000 80 2 10 30 80 4
2SG 300 1500 70 8 15 70 4
2SG 300 2500 75 3 15 25 75 4
2SG 300 3000 80 8 15 30 80 4
2SG 400 2000 80 4 20 80 4
2SG 400 2000 100 4 20 100 4
2SG 500 3000 100 5 30 100 6
2SG 600 3000 100 6 30 100 6
2SG 600 4000 150 6 40 150 6
2SG 800 4500 150 8 45 150 8
2SG 1000 5000 150 10 50 150 10
2SG 1200 6000 150 12 60 150 12
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2F Ball End-Diamond Coated

G

Features

e Used micrograin solid carbide excellent for high speed cutting

e Diamond coated for improved abrasion resistance and higher feed rates

e Greater rigidity and reduced chattering through optimized geometry

Jél

m

BRI B

0|8 =& AME A8al 14 7t3450| 2+t
A= O| CHO|OtRE FEICZ UoHRA0] 7 T47H20| 7HsEt
Aol A2 FEO| 20| A MEY LMol MS

Recommended workpiece Material :

L]

Tolerance :

Cutting Dia.

Radius

D<6: 0/-0.01
D>6: 0/-0.015

R<0.25: 0/-0.005
R>0.25: 0/-0.01

BA%/EFY | AHQRIA | 5B nZsy | 1EEy
(~HB 350) (~HB 240) (~HB260) | (HRc40-50) = (HRc51~62) ElEl= &3 S&3 @ UR0ls 2 K& 2248 =9
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel  Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240 HB) | (upto 260 HB) | (40to 50 HRc) | (51 to 62 HRc)
O
(Unit: mm)
S X =0 S fad TE (SRS
FE S Cutting Dia. Length of Cut | Length of Reach | Overall Length = Shank Dia. H o
EDP No. X Radius of Ball Nose

dXR 11 2 L D
2BD 100 1000 60 1.0 X R0.5 3 10 60 4
2BD 100 1500 60 1.0 X R0.5 8 15 60 4
2BD 100 2000 60 1.0 X R0O.5 3 20 60 4
2BD 150 1500 60 1.5 X RO.75 6 15 60 4 o)
2BD 150 2000 60 1.5 X R0.75 6 20 60 4 %
2BD 200 1500 80 2.0 XR1.0 8 15 80 4 g
2BD 200 2000 80 2.0 X R1.0 8 20 80 4
2BD 200 3000 80 2.0 XR1.0 8 30 80 4
2BD 200 4000 80 2.0XR1.0 8 40 80 4
2BD 300 2000 100 3.0 X R1.5 12 20 100 4
2BD 300 3000 100 3.0 XR1.5 12 30 100 4
2BD 300 4000 100 3.0 X R1.5 12 40 100 4
2BD 400 1600 80 4.0 X R2.0 16 80 4
2BD 400 1600 100 4.0 X R2.0 16 100 4
2BD 400 1600 130 4.0 X R2.0 16 130 4
2BD 600 2500 80 6.0 X R3.0 25 80 6
2BD 600 2500 105 6.0 X R3.0 25 105 6
2BD 600 2500 150 6.0 X R3.0 25 150 6
2BD 800 3000 105 8.0 X R4.0 30 105 8
2BD 800 3500 150 8.0 X R4.0 8 150 8
2BD 1000 3500 105 10.0 X R5.0 35 105 10
2BD 1000 4000 150 10.0 X R5.0 40 150 10
2BD 1200 5000 150 12.0 X R6.0 50 150 12
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asn [epads

2= ME(E)

Features b[ @ H DI

e Made from micrograin solid carbide \
® For centering and spot drilling applications
® 45 deg point angle L
sy
202 22 ANl =2 Tolerance :
« MEjZIOL A E2l2 Cutting Dia.
=l il -
D<6: 0/-0.01
D>6: 0/-0.015
Recommended workpiece Material :
BAZ /B3 AHQIRIA =3 nEEy | 1ged
(~HB 350) (~HB 240) (~HB 260) (HRc 40~50) | (HRc51~62) EEl= 82 | S e3 | U=R0is &3 K& S2HAE | S¢
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240 HB) | (upto 260 HB) | (40to50 HRc) | (51 to 62 HRc)
@) O @) O O O
(Unit: mm)
uz o 2 T REE:
FE s Cutting Dia. Length of Cut Angle Overall Length | Shank Dia. H o
EDP No
d § Al°) L D
2CE 300 600 3 6 45 50 3
2CE 400 800 4 8 45 50 6
2CE 600 1200 6 12 45 60 6
2CE 800 1600 8 16 45 70 8
2CE 1000 1800 10 18 45 70 10
2CE 1200 2000 12 20 45 75 12

66



2LhINC EE/

oa@E= -

Features

e Made from micrograin solid carbide i
 Drill & countersink with one tool

£z
- 20/ 27 4718 HSF ,
. C2iEi 719 A2 71RE Tolerance :
Cutting Dia.
D<6: 0/-0.01
D>6: 0/-0.015
Recommended workpiece Material :
BAZ/BFY  AHgRIA =3 1EEy | 1ged
(~HB 350) (~HB 240) (~HB 260) (HRc 40~50) | (HRc51~62) EEl= 82 | a3 | U=R0is &3 K& S2HAE| =S¢
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240 HB) | (upto260HB) | (40to50 HRc) | (51 to 62 HRc)
@) O @) O O O
(Unit: mm)
. oz e 2 k] REE]
FE s Cutting Dia. Length of Cut Angle Overall Length = Shank Dia. H o
EDP No
d § Al°) L D
2NCD 300 1000 3 10 45 45 3
2NCD 400 1200 4 12 45 50 4
2NCD 600 1600 6 16 45 60 6
2NCD 800 2400 8 24 45 80 8
2NCD 1000 2600 10 26 45 80 10
2NCD 1200 3000 12 30 45 80 12

%]
°
@
0,
A}
c
%]
o
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asn [epads

Carbide
3
1] l | 4
Features J .
* Made from micrograin solid carbide T
e High cutting edge rigidity with smaller spiral angle .
3
- 208 =4 ANE &8 .
- B2 S22 Hslo] oMol YN0l B folerance
Cutting Dia.
D<6: 0/-0.01
D>6: 0/-0.015
Recommended workpiece Material :
Baz/g3d | aHQlRr | DF=z | nA=y
(~HB 350) (~HB 240) (~HB 260) (HRc 40~50) | (HRc51~62) EEl= 82 | S e3 | U=R0is &3 K& S2HAE | S¢
Carbon Steel / Alloy Steel | Stainless Steel Cast Iron Hardened Steel | Hardened Steel | Titanium Alloy | Copper Alloy | Aluminum Alloy | Resin & Plastics | Graphite
(up to 350 HB) (upto 240 HB) | (upto 260 HB) | (40to50 HRc) | (51 to 62 HRc)
(@] O @] O O (@)
(Unit: mm)
o2 =7 =3 25% e REE:
FEHS Cutting Dia. Thickness NeckDia. Lengthof Reach ~ O¥erall | gnan pig, b 2
EDP No Length al
d T d1 2 L D
2TC 300 030 3 0.3 1.2 10 50 6
2TC 300 050 8 0.5 1.2 10 50 6
2TC 300 100 3 1 1.2 10 50 6
2TC 400 030 4 0.3 1.5 10 50 6
2TC 400 050 4 0.5 1.5 10 50 6
2TC 400 100 4 1 1.5 10 50 6
2TC 500 100 5 1 2 10 50 6
2TC 600 050 6 0.5 2 15 54 6
2TC 600 100 6 1 2 15 54 6
2TC 600 150 6 1.5 2 15 54 6
2TC 600 200 6 2 2 15 54 6
2TC 800 100 8 1 3 15 60 8
2TC 1000 100 10 1 4 15 60 10
2TC 1000 200 10 2 4 15 60 10
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Speed and Feed
Recommendations
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Feed: mm /min

nFeZ/meleEy uEEY
A = Prehardendd Steels / Hardened Steels Hardened Steels
Material Copper
NAK/SKD SKD/SKT
7
e 30 ~ 45HRe 45 ~ 55HRo
Hardness
O SAt

Hp74 T Ap Ae Ap Ae Ap Ae

4B ot | RPM (an?/en?in) Axal | PRadial | RPM (m':}/emdin) Axel | Radal  RPM | FSe L Add Rada
Radius Reach Depth Depth Depth Depth Depth Depth
RO.1 1.5 42,000 300 0.006 0.006 42,000 230 0.003 0.004 42,000 180 0.003 0.004
R0.15 & 33,000 280 0.001 0.005 24,000 180 0.003 0.003 20,000 140 0.003 0.003
R0.2 5 33,000 390 0.008 0.016 25,000 310 0.008 0.01 22,000 240 0.006 0.01
R0.25 10 32,000 440 0.008 0.016 24,000 380 0.007 0.01 24,000 310 0.005 0.01
R0.3 10 26,000 450 0.006 0.032 20,000 300 0.005 0.02 19,000 260 0.004 0.02
R0.4 10 19,000 560 0.022 0.08 24,000 390 0.02 0.05 16,000 340 0.015 0.05
R0.5 10 25,000 970 0.024 0.086 13,600 500 0.02 0.0556 12,500 380 0.014 0.056
R0.75 18 10,100 520 0.03 0.16 10,100 420 0.022 0.11 8,000 360 0.02 0.11
R1.0 20 13,300 970 0.009 0.165 13,300 500 0.06 0.11 10,600 500 0.055 0.11
R1.5 20 11,700 1,870 0.2 0.45 10,300 1,230 0.145 0.32 7,100 940 0.12 0.31
R2.0 30 9,300 1,700 0.25 0.5 7,400 1,150 0.2 0.32 5,500 880 0.15 0.3
R2.5 25 9,000 2,000 0.38 0.8 7,000 1,150 0.3 0.55 5,000 900 0.22 0.55
R3.0 30 7.000 1,510 0.38 0.9 6,000 1,400 0.3 0.65 4,200 990 0.22 0.65
R4.0 30 6,400 1,400 0.38 1 5,800 940 0.3 0.75 4,000 720 0.16 0.6
R5.0 35 5,000 1,080 0.5 1 4,500 900 0.35 0.85 3,800 680 0.15 0.6
R6.0 40 4,100 900 0.6 1.2 3,800 8,000 0.4 0.85 3,400 650 0.2 0.003
U =

Depth £ _LN

of Cut B — ‘ o ‘
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o e #32/37Y = 0=y
Material Carbon Steels Alloy Steels Hardened Steels/Prehardened Steels Hardened Steels
SK/SCM/SUS NAK/SKD SKD/SKT
el
(845C/S50C)~225HB 225 ~ 325HB 35 ~ 45HRc 45 ~ 55HRc
Hardness
SIS RSy Ae
Feed Ap Feed Ap Feed Ap Feed f
Outer Length of RPM . : RPM . . RPM } : RPM . Radial
Diameter Reach (mmy/min) Axial (mmy/min) Axial (mm/min) Axial (mm/min) Depth
0.2 1.5 45,200 220 0.003 45,200 210 0.003 45,200 180 0.002 35,500 120 0.002
0.3 3 29,800 210 0.002 29,800 200 0.002 29,800 170 0.001 22,500 110 0.001
0.4 5 36,500 350 0.003 31,200 280 0.003 28,100 220 0.002 21,100 140 0.001
0.5 6 30,400 400 0.005 26,500 300 0.005 20,700 220 0.004 17,700 150 0.002
0.8 8 21,100 490 0.011 17,300 370 0.01 15,200 270 0.008 10,800 180 0.005
1.0 10 17,200 500 0.012 14,200 370 0.01 11,800 280 0.008 10,000 190 0.006
1.5 10 14,600 650 0.04 12,800 500 0.03 10,200 350 0.025 7,800 250 0.02
2.0 20 8,700 450 0.025 7,500 360 0.022 6,000 260 0.015 5,000 170 0.012
2.5 30 6,000 420 0.018 5,300 300 0.015 4,500 230 0.012 3,700 150 0.008
3.0 30 5,900 500 0.035 4,800 370 0.03 4,200 270 0.02 3,200 180 0.015
4.0 20 5,800 800 0.1 4,800 600 0.8 3,500 400 0.065 290 280 0.05
5.0 30 4,100 610 0.12 3,200 480 0.1 2,400 320 0.07 1,800 200 0.06
6.0 40 2,800 570 0.11 2,100 390 0.1 1,600 240 0.07 1,200 150 0.05
8.0 40 2,600 600 0.12 2,000 410 0.1 1,500 250 0.8 1,100 160 0.06
oIzt Slotting Side Milling
Depth * Ap : Axial Depth 2 * Ap :Axial Depth &
of Cut eD :Outside Diameter o Ae : Radial Depth |
SHELE e T

General Purpose 81



0.8 8 11,000 260 0.026 0.085 11,000 230 0.004 0.077 9,300 160 0.003 0.077
1.0 10 7,500 330 0.041 0.268 7,500 270 0.009 0.107 6,500 230 0.011 0.107
1.5 10 7,200 760 0.128 0.482 7,200 640 0.027 0.245 6,600 550 0.036 0.245
2.0 12 8,000 830 0.158 0.612 8,000 700 0.026 0.383 7,200 630 0.037 0.383
3.0 12 9,000 1,360 0.332 0.723 9,000 980 0.089 0.536 8,500 760 0.089 0.57
4.0 20 5,900 1,000 0.326 1,152 5,900 850 0.046 0.765 5,000 730 0.068 0.765
6.0 20 5,200 1,200 0.522 1.908 5,200 1,060 0.414 1.179 3,100 900 0.162 1.179
8.0 22 4,800 1,100 0.459 2.21 4,800 940 0.364 1.32 2,800 790 0.143 1.32
10.0 24 4,000 900 0.39 2.51 3,900 800 0.31 1.43 2,400 670 0.121 1.43
12.0 26 3,300 760 0.328 2.62 3,300 670 0.26 1.76 2,000 560 0.102 1.76
e

Milling *Ap :Axial Depth &

B « Ae : Radial Depth

of side Ao

milling




1.0 4 11,700 1,100 0.033 0.23 10,200 910 0.026 0.207
1.5 6 9,900 1,100 0.035 0.413 9,000 1,000 0.032 0.378
2.0 12 7,800 880 0.039 0.344 7,200 820 0.037 0.344
2.5 20 6,600 1,000 0.041 0.23 6,400 570 0.026 0.191
3.0 20 7,100 1,300 0.049 0.493 6,700 1,300 0.031 0.493
40 20 6,200 1,200 0.06 0.8 5,200 1120 0.047 0.8
6.0 20 4,900 1,470 0.153 2.004 2,900 850 0.153 1114
8.0 22 4,000 1,600 0.184 2.54 2,400 680 0.184 1.32
10.0 24 3,200 1,750 0.21 2.73 1,900 540 0.22 1.43
12.0 26 2,500 1,800 0.23 2.7 1,500 430 0.24 1.49
ZO{RAL
el ke, #
of side milling Ao

General Purpose 83



2ot 2 g / 22t 2 AE oF Bal End-Regular / 2F Ball End-Short 2BR / 2BS
ALY = ug=g/EeGEY 1A=
M tj al c < Prehardendd Steels / Hardened Steels Hardened Steels
ateria opper NAK/SKD SKD/SKT
P
o= 30 ~ 45HRc 45 ~ 55HRc
Hardness
Ery A A A A A A
Ht7A =0 P C} P e P e
RJ o | Cung | RPM | mfﬁﬁ;’m) Axel | Redial | RPM (mﬁfnﬂn) Axal | Radal | RPM (mﬁ;ﬁin) Axal | Radal
adius Length Depth Depth Depth Depth Depth Depth
RO.15 06 50,000 680 0.01 0.01 50,000 620 0.065 0022 | 41300 530 0.045 0.02
R0.25 05 52,000 | 1,050 | 0.017 003 | 49000 & 1050 0.14 0.045 | 40,800 900 0.11 0.035
RO.5 1 32800 | 1300 | 0032 005 | 36000 @ 1200 0.24 008 | 29500 @ 1000 | 0192 | 0064
RO.75 15 21,600 | 1,500 | 0.054 007 | 28000 & 1,280 0.36 012 | 23000 @ 1024 | 0288 | 0096
R1.0 2 16000 | 1,500 | 0.071 009 | 24000 @ 1480 0.48 0.16 | 20000 @ 1184 0.36 0.128
R1.5 3 10,400 | 1,800 | 0137 | 0158 | 20400 | 2010 | 0766 024 | 16800 = 1640 | 0613 | 0192
R2.0 4 8,000 1700 0166 | 0213 | 16800 = 1,960 0.88 0.32 14000 | 1,560 0.88 0.256
R3.0 6 5,500 1500 0225 | 0232 | 12800 & 2160 1872 0.48 10,400 | 1,720 1496 | 0384
R4.0 8 4,500 800 0.14 032 | 10000 = 1840 2.48 0.65 8200 1,400 1984 0512
R5.0 10 2,600 560 0.123 0.4 8,400 1,760 3 0.8 6,900 1,400 2.4 0.64
R6.0 22 3,000 480 0.127 0.48 7200 | 1,400 353 0.96 5900 | 1,180 = 2224 | 0768
oy -
Depth 2 _L/\_/
of Cut S
L&.‘

+ 27132 42, M7IH Feed S B2 SR
- For slotting, set the feed rate in half.
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2t ™ g / 25 T 2 oF Square End-Regular / 2F Square End-Long 2SR / 2SL
AR EaZ/elgd nF=Z/meeEd AH|Ql2AZ L=y
Ma;rial Carbon Steels/Alloy Steels Hardened Steels/Prehardened Steels Stainless Steels Hardened Steels
S45C/S50C/SK/SCM SKT / SKD / NAK55 / HPM1 SUS304/SUS316 SKD11/SKD61/SKT
B ~ ~
30HRc 30 ~ 45HB 45 ~ 55HRc
Hardness
1A Feed Feed Feed Feed
Outer Diameter il (mm/min) ALY (mm/min) A (mm/min) A (mm/min)
0.3 40,000 140 40,000 130 40,000 130 40,000 80
0.5 40,000 300 40,000 280 30,000 220 40,000 100
1.0 28,000 550 18,000 350 14,000 28 30,000 140
2.0 14,000 850 90,00 550 7,000 420 14,000 140
3.0 8,000 200 5,000 130 4,200 110 7,200 55
4.0 7,000 290 4,000 180 3,400 110 3,000 60
5.0 5,600 300 3,200 180 2.400 110 2,500 65
6.0 4,900 340 2,900 190 2,200 130 2,200 80
8.0 3,600 360 2,200 190 1,600 130 1,800 95
10.0 2,800 310 1,700 150 1,300 110 1,300 80
12.0 2,400 260 1,400 130 1,000 90 1,200 70
5 =0.05D
ozt <0.1D (D= 23)
==S <0.2D (D>03) . A=y ’ 2
Milling <15D <0.3D (p2=D=03) g
Amount of 7 1 <05D (D>03) A
Side Milling - - ~— =1D
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2=t Al R 2 2F Corner Radius-Long 2CL
~ stazy/mnzl/me 5=
TIALRY Bag/Risd u/‘ii\ooy ér_t)eels?Tool Steels - LRI A i =2
Ma;rial Carbon Steels/Alloy Steels IPrehardened Steels Stainless Steels ey der?a P §eels
S50/SCM SKDINAK SUS304/SUS316
=
e= ~30HRc 30 ~ 45HRc 45 ~ 55HRe
Hardness
QA Feed Feed Feed Feed
Outer Diameter i (mm/min) APu (mmy/min) AR (mm/min) AP (mmy/min)
0.8 30,600 430 22,500 310 20,700 230 17,100 110
1.0 27,000 540 18,000 360 16,200 270 13,500 110
1.5 18,000 540 12,600 360 10,800 270 9,000 110
2.0 13,500 540 9,000 360 8,200 270 7,200 110
3.0 9,000 540 6,300 360 5,400 270 4,500 110
4.0 6,800 540 4,700 360 4,100 270 3,600 110
5.0 5,400 540 3,800 360 3,200 270 2,900 110
6.0 4,500 540 3,200 360 2,700 270 2,400 110
8.0 3,600 470 2,500 320 2,200 230 1,800 110
10.0 2,900 410 2,000 270 1,700 210 1,400 90
12.0 2,400 370 1,700 240 1,400 190 1,200 90
£0.05D
D
o |2f <0.1D (D< 03) — s
Se?){; <0.2D (D> 23) =0.1D (D<22) - B
f Cut =0.2D (D= g2) — £0.02D (D<20.5)
: = i ’ AR
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4t ™ HEF [ 45 ™ 2 4F Square End-Regular / 4F Square End-Long

4SR / 4SL

SRRV P2 nF=Y/EREES ARl AZE nF=Y
lﬂiﬂl Carbon Steels/Alloy Steels /P'r_'e?rgredrjj%c?tg?e‘;s Stainless Steels Hardened Steels
S45C/S50C/SK/SCM NAK/SKD SUS304/SUS316
e ~30HRc 30 ~ 45HRc 45 ~ 55HRc
Outerglll)ijfmeter AP (mFrrEl)/?r?in) AR (ani/ergim AR (mFrr?/Gr}:in) AR (ani/?:in)
1.0 13,000 230 7,500 140 7,200 100 5,500 50
1.5 11,000 240 7,000 150 6,000 110 5,000 55
2.0 10,000 250 6,800 160 5,800 120 4,500 60
3.0 7,500 270 4,900 180 4,000 150 3,000 75
4.0 6,800 500 4,000 300 3,400 250 2,500 100
5.0 5,600 540 3,200 320 2,800 270 2,000 110
6.0 5,000 580 3,000 320 2,500 290 1,800 120
8.0 3,700 650 2,100 320 1,800 300 1,400 150
10.0 2,800 540 1,700 260 1,400 270 1,200 130
12.0 2,700 470 1,400 220 1,200 210 1,000 120
£0.05D (Max. 0.51 -
e o a, e Zj
oi J DA 22205 : %7%
(Max. 0.5mm) 7 (Max 3mm)

c B89 R, &7|H Feed %2 BI2R SHYAR. EBF ARQIAZ B7IEC] BRO, STEEE= &7|H2| 60%, 0lEE == 40% 7 I=LCh
- For slotting, set the feed rate in half. In case of slotting for stainless steel, set 60% of RPM and 40% of the feed rate in the table above.
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4=t A4 R 2 4F Corner Radius-Long ACL

_ Eaz/EE BEz/ETR/AASISY AgjQIAZ 7Y
IATY c Alloy Steels/Tool Steels Pl s
Material arbon Sti/lels [Prehardened Steels tainless Steels ar e}r;g teels
S50/SCl SKD/NAK SUS304/SUS316 SKD61
ax ~ ~ ~
30HRc 30 ~ 45HRc 45 ~ 55HRc
Hardness
1A Feed Feed Feed Feed
Outer Diameter il (mm/min) A (mm/min) A (mm/min) rA (mm/min)
2.0 4,200 80 3,600 70 2,900 50 2,200 35
3.0 3,600 90 2,900 80 2,200 60 1,800 40
4.0 2,900 120 2,300 90 1,800 70 1,400 50
5.0 2,500 150 2,000 120 1,500 90 1,300 60
6.0 2,100 170 1,700 150 1,300 110 1,100 70
8.0 1,600 190 1,300 150 1,000 130 900 70
10.0 1,400 150 1,100 150 800 110 700 70
12.0 1,100 120 900 120 700 90 570 60
=0.05D (Max. 0.5mm) o £0.02D (Max. 0.3mm)
xfo|2f
i <25D o £03D % 2
of gut b 7 (Max. 3mm) ~ M—i <0.05D

(Max. 0.5mm)

- ARQRAY 27150 B0, BT EE ATIHO| 60%, 01&EEE= 40% 7 [ELICE
« In case of slotting for stainless steel, set 60% of RPM and 40% of the feed rate in the table above.
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2=t 2 g|BE—T AEE oF Necked Ball End for Hardened Steels 2NBH
ALY nZ=/melehEd Inkzle=>ls e =1} DAY
Ma;r'al Prehardened Steels/Hardened Steels Hardened Steels Hardened Steels Hardened Steels
! NAK / STAVAX SKD11 HAP10 HAP72
Bl
o= ~b55HRc 55 ~ 62HRc 62 ~ 66HRc 66 ~ 70HRc
Hardness
b S Feed Ap Ae Feed Ap Ae Feed Ap Ae Feed Ap Ae
=< Length of = RPM (mm/ Axial Radial RPM (mm/ Axial Radial RPM (mm/ Axial Radial RPM (mm/ Axial Radial
IRl Reach min) Depth | Depth min)* | Depth | Depth min)" | Depth | Depth min)* | Depth  Depth
R0.5 2 30,000 1,600 | 0.2 0.4 24000 1,800 0.1 0.3 21,000 1,600 0.05 0.2 16,000 800 | 0.05 0.2
R0.5 5} 30,000 | 1,600 | 0.01 0.3 |24,000| 1,800 0.05 0.2 |21,000| 1,600 003 | 0.17 [16,000| 800 | 0.03 | 0.17
R0.5 10 14,800 320 | 0.018 | 0.13 14800 400 | 0.01 0.09 | 14,700 320 | 0.01 0.09 |11,100| 160 | 0.01 0.09
RO.75 3 30,000 2,450 | 0.25 | 0.55 |17,000| 1,800 0.12 0.4 15000, 1,600| 0.06 | 029 |11250| 850 | 0.06 | 0.29
R0.75 10 23,500 1,200 | 0.1 0.35 | 15,000 1,100 | 0.045 = 0.25 14,000 1,000| 0.03 | 021 10,500 500 | 003 | 0.21
R1 4 28,000 2,700 | 0.3 0.7 14,000 2,000 0.15 05 12250 1,800| 0.08 | 0.35 | 9,200 | 800 | 0.08 | 0.35
R1 10 28,000 2,700 | 0.2 0.6 14,000 2000 0.1 0.4 112250 1,800 0.06 0.3 9,200 800  0.06 0.3
R1 20 8,650 | 360 | 0.035 | 0.25 | 8650 | 450 | 0.02 | 0.19 | 8560| 340 | 0.02 | 0.19 | 6400 170 | 0.02 | 0.19
R1.5 6 21,000 2,800 | 0.4 1 10,5600 2,000 0.2 0.7 9,200 1,700 0.12 | 0.55 | 6,900 900 @ 0.12 | 0.5
R1.5 10 21,000 2,800 | 0.3 09 |10500 2000 0.15 | 0.65 | 9,200 | 1,700 | 0.1 0.5 6,900 | 900 0.1 0.5
R1.5 20 14,500 | 1,300  0.18 0.7 9,250 1 1,300 | 0.1 0.5 8400 | 1,050| 0.75 | 0.45 | 6,450 500 | 0.075 | 0.45
R2 8 18,000 | 3,000 | 0.5 1.3 9,000 | 2,100 | 0.25 | 0.95 | 7900 1800| 0.15 | 0.756 | 5900 | 900 | 0.15 | 0.75
R2 20 18,000 | 3,000 | 0.4 1.2 9,000 2,100 0.2 0.85 | 7,900 1,800 0.13 0.7 5900 900  0.13 0.7
R2 30 7,000 | 500 0.1 0.6 7,000 600 | 0.06 & 045 | 7,000 500 | 0.06 | 0.45 & 5250 240 | 0.06 | 0.45
R3 15 13,000 | 3,500 | 0.6 1.8 6,500 2,500 03 1.3 5700 2200 0.2 1 4,300 | 1,100 | 0.2 1
R4 25 9,500 | 2,800 | 0.7 2.1 5200 | 2,100 | 0.4 1.7 4,500 | 1,800 | 0.25 1.35 | 3,400 | 900 | 0.25 1.35
R5 30 7,500 | 2,300 | 08 2.5 4,300 2800 05 2.1 3,750 | 1,600| 0.3 1.7 2,800 | 850 0.3 1.7
R6 30 6,200 1,800 0.9 3 3,600 | 1,600 0.6 2.6 3,150 | 1,400 | 0.35 2 2,350 | 680 | 0.35 2
ol —
Depth £ _w
of Cut B —
‘.ﬂ“

General Purpose 89



2=t BN A2 oF Ball End for Hardened Steels 2BH

ALY nZ=/melehEd Inkzle=>ls e =) DAY
M ? al Prehardened Steels/Hardened Steels Hardened Steels Hardened Steels Hardened Steels
atera NAK / STAVAX SKD11 HAP10 HAPT72
A
© ~b55HRe 55 ~ 62HRc 62 ~ 66HRc 66 ~ 70HRc
Hardness
HE7A Feed Ap Ae Feed Ap Ae Feed Ap Ae Feed Ap Ae
= RPM (mm/ Axial Radial RPM (mm/ Axial Radial RPM (mm/ Axial Radial RPM (mm/ Axial Radial
Radius min) | Depth | Depth min) | Depth | Depth min) | Depth | Depth min) | Depth | Depth
RO.1 60,000 180 | 0.003 | 0.005 | 60,000 180 | 0.002 | 0.003 60,000 120 | 0.002  0.003 45000 60 | 0.002 0.003
RO.15 60,000 | 330 | 0.006 | 0.008 | 45000 300 | 0.004 | 0.007 |43500| 160 | 0.003  0.003 32,500 80 | 0.003 0.005
RO.2 50,000 480 | 0.01 0.02 37,500 400 | 0.007 | 0.012 35000 220 | 0.005 0.008 26,250 110 | 0.005 | 0.008
R0.25 44,000 630 | 0.015 | 0.04 [33000| 520 | 0.01 0.02 |30,000| 280 | 0.007 & 0.01 |22500| 140 | 0.007 | 0.01
R0.3 40,000 | 1,000 0.03 | 0.13 |30,000| 1,100 0.02 0.1 26500 700 @ 001 0075 20000 380 | 0.01 | 0.075
RO.4 35,000 1,500 0.06 | 0.21 |27,000| 1,500 0.04 | 0.17 |23500| 950 | 0.02 | 0.12 | 17,500 480 | 0.02 | 0.12
R0.5 30,000 1,600 | 0.2 0.4 24000 1800 0.1 0.3 |21,000 1600 | 0.05 0.2 16,000 800 | 0.05 0.2
R0.75 30,000 | 2,400 | 0.25 | 0.55 |17,000| 1,800 0.12 0.4 |15000| 1,600 006 | 029 (11250 850 | 0.06 | 0.29
R1.4 28,000 2,700 | 0.3 0.7 14,000 2,000 0.15 05 |12250| 1,800 008 035 | 9200 800 | 0.08 | 0.35
R1.25 21,000 2,800 | 0.4 1 10,5600 | 2,000 | 0.2 0.7 9200 1,700 | 0.12 | 055 | 6,900 | 900 | 0.12 | 055
R2 18,000 3,000 0.5 1.3 9,000 2,100 025 & 095 7900 1800| 0.15 | 0.75 H 5900 900 | 0.15 | 0.75
R2.5 15,600 | 3,000 | 0.5 1.5 7,800 | 2,100 | 0.25 1.06 | 6,800 | 1,900 0.16 | 0.88 | 5100 900 | 0.15 | 0.088
R3 13,000 3300 06 1.8 6,500 1 2,300 03 0.3 5700 2000 0.2 1 4300 1,000 02 1
R4 9,500 | 2,800 | 0.7 2.1 5200 2,100 | 04 0.7 4500 | 1,800| 0.25 | 135 | 3400 | 900 | 0.25 1.85
R5 7,500 | 2,300 08 25 4300 2800 05 2.1 3,750 | 1,600 0.3 1.7 2,800 | 850 0.3 1.7
R6 6,200 | 1,800 | 09 3 3,600 1,600 0.6 2.6 3,150 | 1,400 | 0.35 2 2,350 | 680 | 0.35 2
Tl -
Depth £ _LN
of Cut B —
o]




4=t Al R—TOZAER 4F Corner Radius for Hardened Steels ACLH
ALY ng=/meleEd bz =piy ZHEZ
Ma; il Prehardened Steels/Hardened Steels Hardened Steels Hardened Steels
! NAK/SKD SKD/SKT SKD/SKT
745
© 30 ~ 45HRc 45 ~ 55HRe 55 ~ 65HRc
Hardness
oA a8 Ap Ae Ap Ae Ap Ae
Ouer | Lenghof = RPM mﬁ/ﬁﬁ y | A Radial M| mf;’ﬁ;’i Y | A Radial M| mi:;?i Y | A Radial
Diameter Reach Depth Depth Depth Depth Depth Depth
3 10 11,500 1,800 0.082 0.595 10,700 1,800 0.051 0.595 9,100 620 0.038 0.476
4 12 9,500 1,370 0.091 1 7.900 1,330 0.071 1 9,400 740 0.043 0.7
6 15 6,000 1,470 0.153 2.004 3,500 850 0.153 1.114 3,000 650 0.06 1.114
8 20 4,800 1,600 0.184 2.54 2,900 680 0.184 1.32 2,400 650 0.087 1.32
10 25 3,840 1,750 0.21 273 2,300 540 0.22 1.43 1,900 460 0.094 1.45
12 26 3,000 1,800 0.23 2.7 1,800 430 0.24 1.49 1,600 450 0.11 1.5
XMolzk
Ee?)tﬁ © AP :Axial Depth £
of Cut * Ae : Radial Depth
Ae
4t T R—110|&& 4F Comer Radius for High Feed Rate ACF
oA ErAZBISY B3y/masisy 3=y
Ma;rial Carbon Steels/Alloy Steels Alloy Steels/Prehardened Steels Hardened Steels
S50C/SCM SKD61/SKD11/NAK SKD61/STAVAX
=
e ~30HRe 30 ~ 45HRe 45 ~ 55HRe
Hardness
2d RPM Feed | peimm) | Ap(mm) | FPM Feed | poimm) | Ap(mm) | RPM Feed | poimm)  Ap(mm)
Outer Diameter (mm/min) (mm/min) (mm/min)
6.0 11,000 13,000 2.5 0.25 9,000 11,000 2 0.15 8,000 9,600 2.5 0.1
8.0 8,200 13,000 3 0.3 7,000 11,000 8 0.2 6,000 9,600 3 0.15
10.0 6,500 13,000 4.5 0.3 5,500 11,000 4.5 0.2 4,800 9,500 45 0.15
12.0 5,500 12,000 515 0.3 5,000 10,000 515) 0.2 4,100 9,000 45 0.25
Ae
xolak —t
=2Ho el
Depth <|
of Cut
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2=t Al R—= 728 2F Corner Radius for Copper 2CC
a=nls B3 U0l B2 =05 B3/s
Aluminum Alloys Expanding Material Aluminum Alloys Casting Aluminum Alloys Steels / Copper
A7075 <Si 13% AZ91/AZ80A/C1100
ALY
Meterel stz 22712 Ysta nESTE} stz 22718
Regular Milling High Speed Milling Regular Milling High Speed Milling Regular Milling High Speed Milling
QA Feed Feed Feed Feed Feed Feed
Outer Diamete AL (mm/min) HiEM (mm/min) M (mm/min) HEM (mm/min) M (mm/min) B (mm/min)
2.0 20,600 800 37,000 1,400 20,600 800 24,000 800 9,600 230 15,200 340
3.0 16,800 900 32,000 1,700 16,800 900 19,200 1,000 6,400 260 13,600 500
4.0 12,400 1,000 25,600 2,000 12,400 1,000 15,400 1,200 4,800 290 11,400 640
6.0 8,400 1,100 21,200 2,800 8,300 1,120 12,700 1,700 3,200 320 8,500 770
8.0 6,400 1,200 16,000 3,000 6,400 1,200 9,600 1,800 2,400 370 6,400 900
10.0 5,100 1,360 12,800 3,400 5,100 1,360 7,700 2,000 1,900 380 5,100 920
12.0 4,200 1,400 10,600 3,500 4200 1,400 6,400 2,100 1,600 400 4,200 1,000
Ae
xfo|2f
EEks ol *Ap 1D *Ap : 1D *Ap : 1D *Ap :1D *Ap :1D *Ap : 1D
Efegﬂ? <| «Ae :02D e Ae :0.1D e Ae :0.2D e Ae :0.1D e Ae :0.2D eAe :0.1D
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2t E—X| H|E 7FZ2-E 2F Ball End for Synthetic Materials

2BY

ALY SX|

Material Synthetic Materials

RHZL?JS L (mFrﬁ/erg‘\n)
RO.1 37,000 50
R0.2 37,000 100
RO.3 37,000 140
R0.4 37,000 190
R0.5 32,000 210
R1.0 16,000 210
R1.5 11,000 210
R2.0 8,200 210
R2.5 6,000 250
R3.0 5,500 250
R4.0 4,100 280
R5.0 3,200 280
R6.0 2,700 330

Hoy v

Depth of Cut WO A
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2=t ™2 X| H|&E 7F2-& 2F Square End for Synthetic Materials

28Y

AR K|
Material Synthetic Materials
Outerngi?fmeter L (m?/ergin)

0.4 50,000 200
0.5 50,000 240
0.6 40,000 240
0.8 30,000 240
1.0 24,000 240
2.0 12,000 240
3.0 8,000 240
4.0 6,000 240
5.0 4,800 240
6.0 4,000 260
8.0 3,000 260
10.0 3,000 260
12.0 2,000 260

ol —2

Depth of Cut M_J‘[ o
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4=t AL R—SUS 4F Corner Radius for Stainless Steel

4CS

E7+3 H|0|E{) / Data for slot miling

EEdlea ZEY/IRIEY DAY/ AERIAZ
jAL
Material Alloy Steels/Tool Steels Hardened Steels/Prehardened Steels Hardened Steels/Stainless Steels
SKD11/SKD61/NAK SKT/SKD/NAK5S5/HPM 1 SUS304/SKD
A
© ~30HRc 30 ~ 38HRc 38 ~ 45HRc
Hardness
eIPZ] Feed Feed Feed
Quter Diameter IAY (mm/min) A (mmy/min) A (mmy/min)
3.0 7,700 620 7,100 470 6,700 420
4.0 5,800 700 5,300 470 5,000 460
5.0 4,600 680 4,200 490 4,000 490
6.0 3,800 570 3,600 520 3,300 510
8.0 2,900 500 2,700 500 2,500 470
10.0 2,300 490 2,100 430 2,000 430
12.0 1,900 430 1,800 410 1,700 400
xfo|zf A
= Ap < 1pD 9
Depth =0.5D
of Cut 7 Ap Max=12
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-t Wot=2n|E 7F2 2F Square End for Aluminum 2SA
Uiz §F Y=0|583 52
Aluminum Alloys Aluminum Alloys
TARH 300m/min 240m/min 240m/min 200m/min
Material
Zelg 13 Zeitg 2713
Side Milling Soltting Side Milling Soltting
QA Feed Feed Feed Feed
Outer Diamete i (mm/min) AP (mmy/min) FPu (mm/min) AP (mm/min)
1.0 34,000 500 34000 400 34000 400 34000 300
2.0 34,000 950 32300 720 32300 720 27200 470
3.0 27,200 1,200 21300 800 21300 800 18000 510
4.0 20,400 1,300 16000 850 16000 850 14000 550
5.0 16,200 1,400 13000 850 13000 850 11000 600
6.0 13,600 1,600 11000 940 11000 940 9400 640
8.0 10,200 1,600 8000 1000 8000 1000 6800 680
10.0 8,100 1,600 6500 1000 6500 1000 5400 680
12.0 6,800 1,600 5400 1000 5400 1000 4500 680
o2k <0.2D (D<23) ‘ ‘ <0.2D (D<23) —
s=e <0.3D (D= 23) 1D <0.5D (D= ¢3) =1D
Depth (Max. 12mm) (Max. 12mm)
of Cut 4 <1p v — 1D ’
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3t W—oA=0|E 7R2 3F Square End for Aluminum

3SA

Y20l &3
ALY
Material
Aluminum Alloys
Feed
mm/min
o ( )
: RPM
Outer Diamete AX| SEA ESHEY
Vertical Soltting Side Milling
1.0 25,500 130 770 930
2.0 25,500 190 1,530 1,800
3.0 18,400 190 1,700 2,000
4.0 14,000 255 1,700 2,000
5.0 11,000 255 1,700 2,000
6.0 9,200 255 1,700 2,000
8.0 7,000 255 1,700 2,000
10.0 5,500 210 1,700 2,000
12.0 4,400 170 1,700 2,000
16.0 3,200 130 1,530 1,900
20.0 2,000 85 1,360 1,700
Milling Amount (mm) Ap=0.75D Ap=0.75D Ap=0.75D / Ae=0.3D
Xolzk
=2HO Q >3
Depth of Cut < <<
ol A
e
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R0.75

R1.5

R2.5

R4.0

32,000

28,000

16,000

9,600

6,400

4,300

2,700

1,600

1,600

1,400

640



HoR

Depth of Cut

R0.5 40,000 2,000
R1.0 40,000 2,200
R1.5 30,000 2,400
R2.0 24,000 2,600
R3.0 16,000 2,600
R4.0 12,000 2,800
R5.0 10,000 3,000
R6.0 8,000 3,000
=0.2R
ol N -
Depth of Cut 7 S
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e Yozl tE/ETY ZelsiE —
Matorial Mild Steels/Carbon Steels Alloy Steels/Tool Steels Prehardened Steels Alu_r'r:inum A'ﬁ'o':'s
SS400/ SS55C SKD /SCM HPM/NAK(30~45HRC) Y
Feed Feed Feed Feed
oA iF] (mm/min) A (mm/min) A (mm/min) Rir (mm/min)
Outer Diameter
1,400 100 800 50 650 40 4,800 280
4 1,280 100 690 50 580 40 4,200 280
5 1,300 100 640 50 520 40 3,300 280
6 1,150 100 600 50 480 40 2,900 280
8 1,000 100 530 50 420 40 2,600 280
10 850 100 490 40 390 30 2,400 260
12 720 90 410 40 310 30 1,900 260
TR N Ad
Depth Ad: 0.5D~1.0D
of Cut

AR UBR R/ ErAZ =y ot=q)s 312
Ma;rial Mild Steels/Carbon Steels Alloy Steels/Tool Steels Alur_n';num :;Is .
SS400 / SS55C SKD/SUS/SCM Y
QlMzA Feed Feed Feed
Cutting Dia. Al (mm/min) A (mmy/min) A (mm/min)
3.0 860 9,600 480 8,000 1,150 1,800
40 650 7,200 360 6,000 860 9,600
6.0 430 4,800 240 4,000 580 6,400
8.0 430 3,600 180 3,000 580 4,800
10.0 410 2,900 140 2,400 530 3,800
12.0 380 2,400 120 2,000 510 3,200
e Ad
Depth Ad < 0.3D
of Cut
7
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CIDHEEr 2 g Hnf+ FEYAITISIN)
74
2F 4F 2F 4F
10]5t 4,000 4,500 5,800 6.800
60|35t 4,000 4,500 5,800 6,800
100|5t 4,000 4,500 6,300 7,300
120|3} 5,000 5,500 8,300 8,900
160|5t 6,000 6,500 12,300 12,600
20015} 10,000 11,000 15,300 16,800
250(5t 12,000 14,000 18,300 21,300
> =Z BALL ENDMILL BGEZX 13
HopEct & Y — =3E Hot+ZE(AITISIN)
74
2F 4aF 2F 4F
10lat 5,000 6,000 7,300 8,400
60|35t 5,000 6,000 7,300 8,400
10013} 5,000 6,000 9,000 10,600
120]|5} 6,000 7,000 11,000 12,500
160|5t 8,000 10,000 13,300 15,000
200|5t 12,000 15,000 21,300 24,000
25015} 15,000 20,000 23,300 28,300
> =Z ENDMILL(2IZ %0}
ErZ] 60| A 120|5t 160|5} 200|5} 2505} 300|3}
2t 4,000 5,000 7,000 10,000 15,000 21,000
e 5,000 6,000 8,000 12,000 18,000 25,000
LONG: X1.3 EXLONG: x15 £2|: x2 Hzx: x15
» ROUGHING ENDMILL
200|35t 300|353t 400|353t 500|3t
oA
4,000 5,000 8,000 15,000
LONG: X 15 EXLONG: x 2 ZH4x 15 C/C+500¢
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» ROUGHING ENDMILL(ZCH a1t

)

200|5} 300|5t 400|5} 500|5}
=
6,000 7,500 12,000 22500
» =Z TAPER ENDMILL
TAPER ATHEQ| DIA
ZE
605} 80|35t 100|5} 120|5t 160|5t 200|5} 250|5t 300]5}
2m=0|at 9,000 10,000 1,000 12,000 15,000 20,000 25,000 30,000
2504 9,000 10,000 12,000 14,000 18,000 24,000 28,000 32,000
30= 0|4t 6,000 7,000 8,000 9,000 1,000 15,000 19,000 25,000
300 M2 |XIAf : X165 300|242 & - X2
HSS TAPER ENDMILL
TAPER &EHE2| DIA
Z =
1605t 200|5t 250|5} 320|5} 350| 4t
2=0|5} 7,000 8,000 9,000 12,000 15,000
10=0|5t 8,000 10,000 12,000 15,000 18,000
30&=0(9t 8,000 10,000 12,000 15,000 18,000
30=0[ A 6,000 7,000 8,000 10,000 12,000
LONG : x15  #2|MZE : x2 o x2
> HSS ENDMILL(2IZ%in})
R 200|5t 300|5} 400|5} 500|5}
o 3,000 4,000 7,000 12,000
a4 4,000 5,000 8,000 15,000
LONG : x15, EX LONG : x2, Bz x15, 42| : X2, C/C:+500
> HSS ENDMILL(HCHoH+aILh)
R 200|5t 300|5} 400|35} 500|5}
o 4,500 6,000 14,000 24,000
4 6,000 7,500 16,000 30,000
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> =ZE0| =4 ENDMILL(BG) — 2|AdHnt
=3 200|5} 300]|5} 400|5} 500|5}
2g 5,000 8,000 10,000 15,000
44 6,000 9,000 12,000 20,000
LONG : X1.5 EXLONG: x2 ZH&:Xx15
> 20| =Z ENDMILL(BG) — HEHHLY
=3 200|5} 300|5} 400|5} 500|5}
2 7,500 12,000 20,000 30,000
44 9,000 13,500 24,000 40,000
> ZF UAME E
ER 12 16 20 25 32
& ot 6,000 7,000 8,000 9,000 12,000
HoH-FE 10,000 12,000 13,000 14,000 17,000
> =4 2iC|fA
Er-] 100]|5t 120|5t 160]5t 200|5}
2 6,000 7,000 9,000 12,000
4 7,000 8,000 11,000 16,000
> SZHEE JH(BF Z§)
KCEER 7t 4= 7t
100[51*20L 2,000 120(3H100L 10,000
100]3F*50L 4,000 200[5H60L 8,000
100]3*100L 8,000 200[51*120L 16,000
120[51*30L 3,000 300(5F60L 10,000
120]5H60L 6,000 300]5F*120L 20,000
*ofolA, = HEelol SYE
> FEICHIL AITISINZEIZHB,F &)
26 28 210 12 216 20 825
2,500 3,000 3,600 5,000 9,000 10,000 15,000
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