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The Newest Manufacturing Equipment (629XS)
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We,Startools, have improved a big quality on our

standard products by using the Best Manufacturing
Machine
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HELICHECK PLUS / PLUS LONG
Z7XZA 0.1mm OflA 100mm 7IX| EX7Hs A
AFSHIZ AAA| 2 STE 86t ASLIC
We can measure the Micro Range (0.1mm~100mm)

of Tool Diameter and are inspecting our endmills on
production.
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The Accurate Circular Grinding Equipment. (NP3)
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We are making very accurate Long Reach Endmills
depending on the inclined angle of workpiece
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Long Reach End Mills!
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End mills specially designed for long reach applications.
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Relevant for high speed milling in

challenging 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 68 HRc"”

High performance end mills for super hardened steels
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Micrograin solid carbide
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»  Optimized cutting edge geometry

ZA L ZHEX | E FE
Nanocomposite coating

M 2= = 2|2 2F Necked Ball End

W 22 @ 2|2 2F Necked Square End

B 2= T4 R 2|2 2F Necked Corner Radius
W 22 = 2F Ball End

M 2 T 2F Square End

M 2 T4 R £ 2F Corner Radius Long

M 42 & 4F Square End

M 4= T4 R £ 4F Corner Radius Long

M 4t T4 R 2|2 4F Necked Corner Radius
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* Excellent cutting performance on super 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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Optimized cutting edge geometry m 2SLE 2F Square End Long
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AITiCrSiN Coat
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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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The specialist in specials : StarTool
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End Mills for Maximum Meterial Removal
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Flute geometry is designed for superior performance in aluminum and plastic
milling applications.
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The products come with 1 or 2 flutes. A left hand helix/right hand cut is also
available, which does not make any raised burs.
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2F Necked Ball End for Super Hardened Steels
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¢ 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 super hardened steels

¢ Improved workpiece surface quality
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Recommended workpiece Material : ©: ZX|(First choice), O: 2 5(Alternative choice), A XH={(Limited choice)
gAY/ egd AFQIRIA EST SNEEY 3= ESnEZle=ray L
(-HB350) ' Hgoag) | (~HB260) G ey (HRCS5-68) | glets a7 | = 312 %im?‘ LGIESTEE-CPCIE T
Cg;ggr/?fjls/él?y Stainless Steel Cast Iron e ;;:Ine aétee;e Supers)?:;‘dened Titanium Alloy | Copper Alloy Lﬂ:)nyum Resin & Plastics | Graphite

(up to 240 HB) | (up to 260 HB)

(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (85 to 68 HRc)

O A O O ©

(Unit: mm)
HEE FHiziol e R 20|
g8x=tg | ¥ | /ey =4 w2 Hy 433 Actual Effective Length depending
EEe | SR G i e e G S on inclned angeof workpiece
Product No. Ball Nose
(dXR) n 2 d2 0° L D 30’ 1 1030" 20 30

2NBH 020 050 0.2 XRO0.1 0.15 0.50 0.18 15 45 4 0.55 0.56 0.58 0.6 0.64
2NBH 020 075 0.2 XRO0.1 0.15 0.75 0.18 15 45 4 0.81 0.83 0.86 0.89 0.95
2NBH 020 100 0.2 XRO.1 0.15 1.00 0.18 15 45 4 1.06 1.1 1.13 117 1.26
2NBH 020 125 0.2 XR0.1 0.15 1.25 0.18 15 45 4 1.32 1.37 1.41 1.46 1.67
2NBH 020 150 0.2 XRO.1 0.15 1.50 0.18 15 45 4 1.68 1.63 1.69 1.75 1.88
2NBH 020 200 0.2 XRO0.1 0.15 2.00 0.18 15 45 4 2.1 2.17 2.24 2.32 2.5
2NBH 020 250 0.2 XRO0.1 0.15 2.50 0.18 15 45 4 2.61 2.7 2.8 2.9 3.12
2NBH 020 300 0.2 XRO0.1 0.15 3.00 0.18 15 45 4 3.13 3.24 3.35 3.47 3.75
2NBH 030 050 0.3 XR0.15 0.25 0.50 0.28 15 45 4 0.55 0.56 0.57 0.59 0.63
2NBH 030 075 0.3 X R0.15 0.25 0.75 0.28 15 45 4 0.80 0.83 0.85 0.88 0.94
2NBH 030 100 0.3 XR0.15 0.25 1.00 0.28 15 45 4 1.06 1.09 1.13 117 1.25
2NBH 030 125 0.3 X R0.15 0.25 1.25 0.28 15 45 4 1.32 1.36 1.41 1.45 1.56
2NBH 030 150 0.3 XR0.15 0.25 1.50 0.28 15 45 4 1.58 1.63 1.68 1.74 1.87
2NBH 030 200 0.3 XR0.15 0.25 2.00 0.28 15 45 4 2.10 2.16 2.24 2.32 2.49
2NBH 030 250 0.3 XR0.15 0.25 2.50 0.28 15 45 4 2.61 2.70 2.79 2.89 3.11
2NBH 030 300 0.3 X R0.15 0.25 3.00 0.28 15 45 4 3.13 3.28 3.35 3.47 3.78
2NBH 040 100 0.4 XR0.2 0.30 1.00 0.37 15 45 4 1.08 1.11 1.14 1.18 1.26
2NBH 040 150 0.4 X R0O.2 0.30 1.50 0.37 15 45 4 1.60 1.65 1.70 1.75 1.88
2NBH 040 200 0.4 XR0.2 0.30 2.00 0.37 15 45 4 2.11 2.18 2.25 2.33 2.50
2NBH 040 250 0.4 X R0.2 0.30 2.50 0.37 15 45 4 2.63 2.72 2.81 2.90 3.12
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2F Necked Ball End for Super Hardened Steels

(Unit: mm)
XM= ezl mE 2= 20|
gdxetd 28 | REd =4 g ©y 434 Actual Effective Length depending

naws | CmmDs eon Lo wede T Owa Swk e e :

Product No. Ball Nose _(%’

(d XR) Al 2 d2 0° L D 30’ 10 130" 20 30 :j,:
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2NBH 040 300 0.4 XR0.2 0.30 3.00 0.37 15 45 4 3.15 3.25 3.36 3.48 3.75 g

2NBH 040 350 0.4 XR0.2 0.30 3.50 0.37 15 45 4 3.66 3.78 3.91 4.05 4.37 g
2NBH 040 400 0.4 XR0.2 0.30 4.00 0.37 15 45 4 4.18 4.32 4.47 4.63 4.99
2NBH 040 450 0.4 XR0.2 0.30 4.50 0.37 15 45 4 4.70 4.85 5.02 5.20 5.61
2NBH 040 500 0.4 XR0.2 0.30 5.00 0.37 15 45 4 5.21 5.39 5.58 5.78 6.23
2NBH 040 600 0.4 XR0.2 0.30 6.00 0.37 15 45 4 6.25 6.46 6.69 6.93 7.47
2NBH 040 800 0.4 XR0.2 0.30 8.00 0.37 15 45 4 8.32 8.60 8.90 9.23 9.96
2NBH 050 100 0.5 XR0.25 0.35 1.00 0.47 15 45 4 1.08 1.11 1.14 1.17 1.25
2NBH 050 150 0.5 XR0.25 0.35 1.50 0.47 15 45 4 1.59 1.64 1.69 1.75 1.87
2NBH 050 200 0.5 X R0.25 0.35 2.00 0.47 15 45 4 2.11 2.18 2.25 2.32 2.49
2NBH 050 250 0.5 X R0.25 0.35 2.50 0.47 15 45 4 2.63 2.71 2.80 2.90 3.11
2NBH 050 300 0.5 X R0.25 0.35 3.00 0.47 15 45 4 3.15 3:25 3.35 3.47 373
2NBH 050 400 0.5 X R0.25 0.35 4.00 0.47 15 45 4 4.18 4.32 4.46 4.62 4.98
2NBH 050 500 0.5 X R0.25 0.35 5.00 0.47 15 45 4 5.21 5.39 BB 5.77 6.22
2NBH 050 600 0.5 X R0.25 0.35 6.00 0.47 15 45 4 6.25 6.46 6.68 6.92 7.46
2NBH 050 800 0.5 X R0.25 0.35 8.00 0.47 15 45 4 8.31 8.59 8.90 9.22 9.95
2NBH 050 1000 0.5 X R0.25 0.35 10.00 = 0.47 15 45 4 10.38 10.78 11.11 11.52 12.44
2NBH 060 100 0.6 XR0.3 0.40 1.00 0.57 15 45 4 1.08 1.10 1.18 1.16 1.28
2NBH 060 200 0.6 XR0.3 0.40 2.00 0.57 15 45 4 211 217 2.24 2.31 2.48
2NBH 060 250 0.6 XR0.3 0.40 2.50 0.57 15 45 4 2.63 2.71 2.80 2.89 3.10
2NBH 060 300 0.6 XR0.3 0.40 3.00 0.57 15 45 4 3.14 3.24 3.35 3.46 3.72
2NBH 060 350 0.6 X R0.3 0.40 3.50 0.57 15 45 4 3.66 3.78 3.90 4.04 4.34
2NBH 060 400 0.6 XR0.3 0.40 4.00 0.57 15 45 4 418 4.31 4.46 4.61 4.96
2NBH 060 450 0.6 XR0.3 0.40 4.50 0.57 15 45 4 4.69 4.85 5.01 5.19 5.59
2NBH 060 500 0.6 XR0.3 0.40 5.00 0.57 15 45 4 5.21 5.38 5.57 5.76 6.21
2NBH 060 550 0.6 X R0.3 0.40 5.50 0.57 15 45 4 5.73 5.92 6.12 6.34 6.83
2NBH 060 600 0.6 XR0.3 0.40 6.00 0.57 15 45 4 6.24 6.45 6.67 6.91 7.45
2NBH 060 800 0.6 XR0.3 0.40 8.00 0.57 15 45 4 8.31 8.59 8.89 9.21 9.94
2NBH 060 1000 0.6 XR0.3 0.40 | 10.00 | 0.57 15 45 4 10.38 10.73 11.11 11.51 12.42
2NBH 060 1200 0.6 XR0.3 0.40 | 12.00 | 0.57 15 45 4 12.45 12.87 13.32 13.81 14.91
2NBH 070 200 0.7 XR0.35 0.45 2.00 0.66 15 45 4 213 2.19 2.26 2.33 2.49
2NBH 070 400 0.7 XR0.35 0.45 4.00 0.66 15 45 4 4.20 4.33 4.47 4.63 4.98
2NBH 070 600 0.7 XR0.35 0.45 6.00 0.66 15 45 4 6.26 6.47 6.69 6.93 7.46
2NBH 070 800 0.7 XR0.35 0.45 8.00 0.66 15 45 4 8.33 8.61 8.91 9.23 9.95
2NBH 080 200 0.8 XR0.4 0.50 2.00 0.77 15 45 4 211 217 2.23 2.30 2.45
2NBH 080 300 0.8 XR0.4 0.50 3.00 0.77 15 45 4 3.14 3.24 3.34 3.45 3.70
2NBH 080 400 0.8 XR0.4 0.50 4.00 0.77 15 45 4 417 4.31 4.45 4.60 4.94
2NBH 080 500 0.8 XR0.4 0.50 5.00 0.77 15 45 4 5.21 5.38 5.56 ENS) 6.18
2NBH 080 600 0.8 XR0.4 0.50 6.00 0.77 15 45 4 6.24 6.45 6.66 6.90 7.43
2NBH 080 800 0.8 XR0.4 0.50 8.00 0.77 15 45 4 8.31 8.58 8.88 9.20 9.91
2NBH 080 1000 0.8 XR0.4 0.50 10.00 0.77 15 45 4 10.38 10.72 11.10 11.50 12.40
2NBH 080 1200 0.8 XR0.4 0.50 | 12.00 @ 0.77 15 45 4 12.44 12.86 13.31 13.80 14.89
2NBH 090 200 0.9X R0.45 0.60 2.00 0.85 15 45 4 214 2.20 2.27 2.33 2.49

For Super Hardened Steels 15
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2F Necked Ball End for Super Hardened Steels

(Unit: mm)
XM= ezl e 2= 20|
28x=td | 98 | ®ey =8 TR oY 432 Actual Effective Length depending

) mes  Cumon e Do e e o Sk i mgeorwoss

k] Ball Nose

g (dXR) o @ a2 0° L D 30 - 1930° - -

3

% 2NBH 090 400 0.9X R0.45 0.60 4.00 0.85 15 45 4.21 4.34 4.48 4.63 4.97

g 2NBH 090 600 0.9X R0.45 0.60 6.00 0.85 15 45 6.28 6.48 6.70 6.93 7.46
2NBH 090 800 0.9X R0.45 0.60 8.00 0.85 15 45 8.35 8.62 8.92 9.23 9.95
2NBH 090 1000 0.9X R0.45 0.60 | 10.00 | 0.85 15 45 10.41 10.76 11.13 11.53 12.43
2NBH 100 200 1.0 X R0.6 0.80 2.00 0.95 15 45 214 2.20 2.26 2.33 2.48
2NBH 100 300 1.0 X R0.5 0.80 3.00 0.95 15 45 3.18 3.27 3.37 3.48 3.72
2NBH 100 400 1.0 XR0.5 0.80 4.00 0.95 15 45 4.21 4.34 4.48 4.63 4.96
2NBH 100 400 S6 1.0 XR0.5 0.80 4.00 0.95 15 50 4.21 4.34 4.48 4.63 4.96
2NBH 100 500 1.0 X R0.5 0.80 5.00 0.95 15 45 5.24 5.41 5.59 5.78 6.21
2NBH 100 600 1.0 X R0.5 0.80 6.00 0.95 15 45 6.28 6.48 6.69 6.93 7.45
2NBH 100 600 S6 1.0 X R0.5 0.80 6.00 0.95 15 50 6.28 6.48 6.69 6.93 7.45
2NBH 100 800 1.0 XR0.5 0.80 8.00 0.95 15 45 8.34 8.62 8.91 9.23 9.93
2NBH 100 800 S6 @ 1.0 XR0.5 0.80 8.00 0.95 15 50 8.34 8.62 8.91 9.23 9.93
2NBH 100 1000 1.0 X R0.5 0.80 | 10.00 | 0.95 15 45 10.41 10.76 1113 11.53 12.42

2NBH 100 1000 S6 1.0 XR0.5 0.80 | 10.00 @ 0.95 15 50
2NBH 100 1200 1.0XR0.5 0.80 | 12.00 @ 0.95 15 45
2NBH 100 1200 S6 1.0 XR0.5 0.80 12.00 0.95 15 50
2NBH 100 1400 1.0XR0.5 0.80 | 14.00 0.95 15 45
2NBH 100 1600 1.0XR0.5 0.80 | 16.00 @ 0.95 15 50
2NBH 100 1600 S6 1.0 XR0.5 0.80 | 16.00 @ 0.95 15 60
2NBH 100 1800 1.0XR0.5 0.80 | 18.00 @ 0.95 15 50

10.41 10.76 11.13 11.563 12.42
12.48 12.90 13.34 13.83 14.91
12.48 12.90 13.34 13.83 14.91
14.55 15.04 15.56 16.13 17.39
16.61 1747 17.78 18.43 19.88
16.61 1717 17.78 18.43 19.88
18.68 19.31 19.99 | 20.72 22.37

2NBH 100 2000 1.0XR0.5 0.80  20.00 0.95 15 50 20.75 21.45 22.21 23.02 24.85
2NBH 100 2000 S6 1.0 XR0.5 0.80 | 20.00 @ 0.95 15 60 20.75 21.45 22.21 23.02 24.85
2NBH 120 400 1.2 XR0.6 1.20 4.00 1.14 15 45 4.23 4.35 4.49 4.63 4.96
2NBH 120 600 1.2 XR0.6 1.20 6.00 1.14 15 45 6.29 6.49 6.70 6.93 7.45
2NBH 120 800 1.2 X R0.6 1.20 8.00 1.14 15 45 8.36 8.63 8.92 9.23 9.93
2NBH 120 1000 1.2 XR0.6 120  10.00 1.14 15 45 10.43 10.77 11.14 11.63 12.42
2NBH 120 1200 1.2 XR0.6 120 12,00 1.14 15 45 12.49 12.91 13.35 13.83 14.91

2NBH 120 1600 1.2 XR0.6 120 16.00 1.14 15 50
2NBH 120 2000 1.2 XR0.6 120 20.00 1.14 15 50

16.63 17.19 17.79 18.43 19.88
20.76 | 21.47 2222 | 28.08 | 24.85

2NBH 150 300 1.5 X R0.75 1.35 3.00 1.44 15 45 3.19 3.27 3.36 3.46 3.68
2NBH 150 400 1.5 XR0.75 1.35 4.00 1.44 15 45 4.22 4.34 4.47 4.61 4.92
2NBH 150 400 S6 1.5 XR0.75 1.35 4.00 1.44 15 50 4.22 4.34 4.47 4.61 4.92
2NBH 150 600 1.5 XR0.75 1.35 6.00 1.44 15 45 6.29 6.48 6.69 6.91 7.41
2NBH 150 600 S6 = 1.5 XR0.75 1.35 6.00 1.44 15 50 6.29 6.48 6.69 6.91 7.41
2NBH 150 800 1.6 XR0.75 1.35 8.00 1.44 15 45 8.35 8.62 8.90 9.21 9.90
2NBH 150 800 S6 = 1.5 XR0.75 1.35 8.00 1.44 15 50 8.35 8.62 8.90 9.21 9.90
2NBH 150 1000 1.5 XR0.75 1.35  10.00 1.44 15 45 10.42 10.76 11.12 11.61 12.38
2NBH 150 100 S6 = 1.5 XR0.75 1.35  10.00 1.44 15 50 10.42 10.76 11.12 11.51 12.38
2NBH 150 1200 1.5 X R0.75 1.35 | 12.00 1.44 15 45 12.49 12.90 13.34 13.81 14.87
2NBH 150 1200 S6 | 1.5 XR0.75 1.35  12.00 1.44 15 50 12.49 12.90 13.34 13.81 14.87
2NBH 150 1400 1.6 XR0.75 1.35  14.00 1.44 15 45 14.56 16.04 156.65 16.11 17.36

A MO MO MO MO MO MDD DA DA DD DO DD DO MO MMM DMD DM DD

2NBH 150 1600 1.5 X R0.75 1.35  16.00 1.44 15 50 16.62 17.18 17.77 18.41 19.84




LG B2 E s =T
2F Necked Ball End for Super Hardened Steels

(Unit: mm)
B MEtE Tiziol T |5 Zo|
gdxetd 28 | REd =4 g ©y 434 Actual Effective Length depending
HEZ Hs Cutting Dia. Length | Length | NeckDia| Taper | Overall | Shank frvali i
Is H= X Radius of of Cut | of Reach Angle | Length Dia. on inclined angle of workpiece
Product No.
Ball Nose
(d XR) o 17 d2 0° L D 30’ 10 1930° 20 30

2NBH 150 1600 S6 1.5 XR0.75 1.35 16.00 1.44 15 60
2NBH 150 2000 1.5 XR0.75 1.85 | 20.00 1.44 15 50
2NBH 150 2000 S6 1.5 XR0.75 1.35 | 20.00 1.44 15 60
2NBH 150 2500 1.5 XR0.75 1.35  25.00  1.44 15 60

16.62 17.18 17.77 18.41 19.84
20.76 21.46 | 2220 | 23.01 free
20.76 2146 2220 @ 23.01 24.81
25.98 26.80 | 27.75 28.76 free

n
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X
=
=
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]
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@

2NBH 150 3000 1.5 XR0.75 1.35  30.00 1.44 15 70 31.10 = 32.15 | 3329 @ 34.51 free
2NBH 160 600 1.6 XR0.8 1.60 6.00 1.55 15 45 6.27 6.46 6.66 6.88 7.38
2NBH 160 800 1.6 XR0.8 1.60 8.00 1.55 15 45 8.33 8.60 8.88 9.18 9.86
2NBH 160 1000 1.6 XR0.8 1.60 10.00 1.55 15 45 10.40 10.74 11.09 11.48 12.35
2NBH 160 1200 1.6 XR0.8 1.60 12.00 1.55 15 45 12.47 12.88 13.31 13.78 14.83

2NBH 160 1600 1.6 XR0.8 1.60 16.00 1.55 15 50
2NBH 160 2000 1.6 XR0.8 1.60 20.00 1.55 15 50

16.60 17.15 17.74 18.38 19.81
20.74 2143 | 2218 @ 22.98 free

2NBH 200 400 2.0XR1.0 1.80  4.00 1.92 15 45 4.25 4.36 4.49 4.62 4.91
2NBH 200 600 2.0XR1.0 1.80 6.00 1.92 15 45 6.32 6.50 6.70 6.92 7.40
2NBH 200 600 S6 | 2.0XR1.0 1.80  6.00 1.92 15 50 6.32 6.50 6.70 6.92 7.40
2NBH 200 800 2.0XR1.0 1.80  8.00 1.92 15 45 8.38 8.64 8.92 9.22 9.88
2NBH 200 800 S6 = 2.0 XR1.0 1.80 = 8.00 1.92 15 50 8.38 8.64 8.92 9.22 9.88
2NBH 200 1000 2.0XR1.0 1.80 10.00 1.92 15 45 10.45 10.78 11.14 11.62 12.37
2NBH 200 1000 S6 2.0 XR1.0 1.80  10.00 1.92 15 50 10.45 10.78 11.14 11.62 12.37
2NBH 200 1200 2.0XR1.0 1.80 12.00 1.92 15 45 12.62 12.92 13.35 13.82 14.86

2NBH 200 1200 S6 2.0 XR1.0 1.80  12.00 @ 1.92 15 50
2NBH 200 1400 2.0XR1.0 1.80 14.00 1.92 15 45
2NBH 200 1600 2.0XR1.0 1.80 16.00 1.92 15 50
2NBH 200 1600 S6 2.0 XR1.0 1.80 16.00 1.92 15 60
2NBH 200 1800 2.0XR1.0 1.80  18.00 = 1.92 15 50
2NBH 200 2000 2.0XR1.0 1.80 20.00 1.92 15 50
2NBH 200 2000 S6 2.0 XR1.0 1.80  20.00 @ 1.92 15 60

12.62 12.92 13.35 13.82 14.86
14.59 15.06 156.57 16.11 17.34
16.65 17.20 17.79 18.41 19.83
16.65 17.20 17.79 18.41 19.83
18.72 19.34 20.00 = 20.71 free
20.79 | 21.48 22.22 23.01 free
20.79 | 21.48 22.22 23.01 24.80

2NBH 200 2500 2.0XR1.0 1.80  25.00  1.92 15 60 256,96  26.83 27.76 = 28.76 free
2NBH 200 2500 S6 2.0 XR1.0 1.80  25.00 1.92 15 60 25.96 | 26.83 27.76 | 28.76 31.02
2NBH 200 3000 2.0XR1.0 1.80 30.00 1.92 15 70 31.13 32.18 33.30 free free
2NBH 200 3500 2.0XR1.0 1.80 35.00 1.92 15 70 36.29 37.52 38.84 free free
2NBH 200 4000 2.0XR1.0 1.80 | 40.00 @ 1.92 15 80 41.46 42.87 free free free
2NBH 250 800 2.5XR1.25 2.50 8.00 2.39 15 45 8.43 8.68 8.95 9.24 9.89
2NBH 250 1000 2.5XR1.25 2,50 | 10.00 2.39 15 45 10.50 10.82 1117 11.54 12.38

2NBH 250 1200 2.5XR1.25 250 | 12.00 2.39 15 45
2NBH 250 1600 2.5XR1.25 250  16.00 2.39 15 50
2NBH 250 2000 2.5 XR1.25 2,50  20.00 2.39 15 50

12.57 12.96 13.39 13.84 14.86
16.70 17.24 17.82 18.44 free
20.84 21.62 22.25 free free

o O O O o o M M M DM DM DM DdDMDMDdDOO PO DA DO DA DdDO PO PO DO DADDPSAE DD DDPAEDMDDdMDOO DO

2NBH 250 2500 2.5XR1.25 250 25.00 2.39 15 60 26.01 26.87 | 27.79 free free
2NBH 300 600 3.0XR1.5 3.00 6.00 2.86 15 50 6.42 6.59 6.77 6.97 7.41
2NBH 300 800 3.0XR1.5 3.00 8.00 2.86 15 50 8.48 8.73 8.99 9.27 9.90
2NBH 300 1000 3.0XR1.5 3.00 10.00 2.86 15 50 10.55 10.87 11.21 11.57 12.39
2NBH 300 1200 3.0XR1.5 3.00 12.00 2.86 15 50 12.62 13.01 13.42 13.87 14.87
2NBH 300 1400 3.0XR1.5 3.00 14.00 2.86 15 50 14.69 15.15 15.64 16.17 17.36
2NBH 300 1600 3.0XR1.5 3.00 16.00 2.86 15 60 16.75 17.28 17.86 18.47 19.85
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2F Necked Ball End for Super Hardened Steels

(Unit: mm)
_ MEE Fuizol ME |5 20|
gdxetd 28 | RE¥ =4 g ©y 434 Actual Effective Length depending
a o S Cutting Dia. Length | Length | Neck Dia| Taper | Overall | Shank s :
3, PI“E B X Radius of of Cut | of Reach Angle | Length Dia. on inclined angle of workpiece
= roduct No.
k] Ball Nose .
g (dXR) 2l 2 d2 6] L D 30’ 10 130" 20 30
g
% 2NBH 300 1800 3.0XR1.5 3.00  18.00 2.86 15 60 18.82 19.42 20.07 20.77 22.33
§ 2NBH 300 2000 3.0XR1.5 3.00  20.00 2.86 15 60 20.89 21.56 22.29 23.07 24.82
2NBH 300 2500 3.0XR1.5 3.00 25.00 2.86 15 60 26.06 26.91 27.83 28.82 free
2NBH 300 3000 3.0XR1.5 3.00  30.00 2.86 15 70 31.22 32.26 33.37 34.57 free

2NBH 300 3500 3.0XR1.5 3.00 35.00 286 15 70
2NBH 300 4000 3.0XR1.5 3.00 40.00 2.86 15 80
2NBH 300 5000 3.0XR1.5 3.00  50.00 2.86 15 100

36.39 37.61 38.91 40.32 free
41.56 42.96 44.45 free free
51.90 53.65 55.54 free free

2NBH 350 1500 3.5 XR1.75 3.50 15.00 3.35 15 60 15.73 16.22 16.74 17.30 18.56
2NBH 350 2000 3.5 XR1.75 3.50 | 20.00 @ 3.35 15 60 20.90 21.57 22.28 23.05 24.78
2NBH 350 2500 3.5 XR1.75 350  25.00 3.35 15 60 26.07 26.91 27.82 28.80 free
2NBH 350 3000 3.5 XR1.75 3.50 | 30.00 3.35 15 70 3124 = 3226 @ 33.37 34.55 free
2NBH 350 4000 3.5 XR1.75 3.50  40.00 3.35 15 80 41.57 42,96 | 44.45 free free
2NBH 400 1000 4.0XR2.0 4.00 10.00 3.80 15 50 10.65 10.95 11.28 11.62 12.40
2NBH 400 1200 4.0XR2.0 4.00 12.00 3.80 15 50 12.72 13.09 13.49 13.92 14.89

2NBH 400 1600 4.0 XR2.0 4.00  16.00 3.80 15 60
2NBH 400 2000 4.0XR2.0 4.00 | 20.00 3.80 15 60

16.85 17.37 17.93 18.52 19.86
2099 2165 @ 2236  23.12 free

2NBH 400 2500 4.0XR2.0 4.00 25.00 3.80 15 60 26.16  27.00 @ 27.90  28.87 free
2NBH 400 3000 4.0XR2.0 4.00  30.00 3.80 15 70 31.32 32.35 33.44 free free
2NBH 400 3500 4.0 XR2.0 4.00  35.00 3.80 15 70 36.49 | 37.69 38.98 free free

2NBH 400 4000 4.0XR2.0 4.00 | 40.00 3.80 15 80
2NBH 400 5000 4.0XR2.0 4.00  50.00 3.80 15 100

41.66 43.04 free free free
52.00 53.74 free free free

@ O OO OO O OO OO ;OO0 OO 0O OO OO o0 0O 0O OO OO 0O OO OO o OO oo O

2NBH 600 1500 6.0 XR3.0 7.00 15.00 5.70 - 60 free free free free free
2NBH 600 2000 6.0 XR3.0 7.00 20.00 5.70 = 60 free free free free free
2NBH 600 3000 6.0 X R3.0 7.00 30.00 5.70 - 110 free free free free free
2NBH 800 2000 8.0 XR4.0 10.00 | 20.00 @ 7.60 - 60 free free free free free
2NBH 800 3000 8.0 X R4.0 10.00 = 30.00 @ 7.60 - 100 8 free free free free free
2NBH 1000 2500 10.0XR5.0 12.00 | 25.00 9.50 - 70 10 free free free free free
2NBH 1000 3500 10.0XR5.0 | 12.00 35.00 9.50 - 100 10 free free free free free
2NBH 1200 3000 12.0XR6.0 | 14.00 | 30.00 @ 11.50 - 80 12 free free free free free
2NBH 1200 4000 12.0XR6.0 | 14.00 | 40.00 @ 11.50 - 110 12 free free free free free




A=) Gl
2F Necked Square End for Super Hardened Steels

me | s-He —
nooa -

¢ 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 super hardened steels

¢ Improved workpiece surface quality

3 3

063 o1 0d<05 51 1 o

H ‘ %I 5 5

Features oo 52 =
- [ : =

e Extended neck style for long reach applications | L _Inclinded Angle” || 5
[=%

[
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£3
- S Ul Yoz AR 780l et
- 20/ £ ATHE AR 145 7FB450| 248 Jolerance -
29| = 5ol 20| =20 AMEZ LHo| M5 Cutting Dia.
0 LiofR Mol L= AR X|E FEOR LHHH0| Z0 ng=AX|O| 7rZ0f Xefet
« EAEO Kot M2 EndE A VIS0l FXetE d<6: 0-0.01
. J1E0io| ey} OAG d>6:0/-0.015
Recommended workpiece Material : ©: ZX(First choice), O: 2 S(Alternative choice), 4 : HEH(Limited choice)
BAZ /3 | Agpiga = M4y | 1dzy | =nEed L
(HB3O) | ppoag) | (-HB2en) (~HRCSO) | (HRod5-55) (HReSSG8) ppggm s am UFUS U3 Lxgmape so
Cg;g:r/?f;' S/t/;!?y Seitesed | @t Preh;redjned Haé?g;ed SUPGTS’;':eT‘de”ed Titanium Alloy | Copper Alloy Alirﬂ:)nyum Resin & Plastics | Graphite
(Upto350HB) | (UPt0240HB) |(upt0260 HB) | (1650 HRG) | (45 to 55 HRC) | (55 to 68 HRG)
O A O O ©)
(Unit: mm)
Xztz Tiztol o2 |5 Zo|
2Zx=2y | 98 | /ey 58 THiR By 433 Actual Effective Length depending
Agws  cumos ln b s Ter owa gmx G iglCiores
Ball Nose
(dXR) al 2 d2 0° L D 30 10 1930° 20 30
2NSH 010 030 0.1 0.15 0.30 @ 0.085 15 45 4 0.33 0.35 0.36 0.37 0.40
2NSH 010 050 0.1 0.15 0.50 | 0.085 15 45 4 0.54 0.56 0.58 0.60 0.65
2NSH 010 100 0.1 0.15 1.00 0.085 15 45 4 1.06 1.09 1.13 1.18 1.27
2NSH 015 030 0.15 0.20 0.30 0.13 15 45 4 0.34 0.36 0.37 0.38 0.41
2NSH 015 050 0.15 0.20 0.50 0.13 15 45 4 0.55 0.57 0.59 0.61 0.66
2NSH 015 100 0.15 0.20 1.00 0.13 15 45 4 1.07 1.10 1.14 1.19 1.28
2NSH 020 050 0.2 0.30 0.50 0.18 15 45 4 0.55 0.57 0.59 0.61 0.66
2NSH 020 100 0.2 0.30 1.00 0.18 15 45 4 1.07 1.10 1.14 1.19 1.28
2NSH 020 150 0.2 0.30 1.50 0.18 15 45 4 1.58 1.64 1.70 1.76 1.91
2NSH 020 200 0.2 0.30 2.00 0.18 15 45 4 2.10 217 2.25 2.34 2.53
2NSH 020 300 0.2 0.30 3.00 0.18 15 45 4 3.13 3.24 3.36 3.49 3.77
2NSH 020 400 0.2 0.30 4.00 0.18 15 45 4 417 4.31 4.47 4.64 5.01
2NSH 030 100 0.3 0.40 1.00 0.28 15 45 4 1.07 1.10 1.14 1.19 1.28
2NSH 030 150 0.3 0.40 1.50 0.28 15 45 4 1.58 1.64 1.70 1.76 1.91
2NSH 030 200 0.3 0.40 2.00 0.28 15 45 4 2.10 217 2.25 2.34 2.53
2NSH 030 300 0.3 0.40 3.00 0.28 15 45 4 3.18 3.24 3.36 3.49 3.77
2NSH 030 400 0.3 0.40 4.00 0.28 15 45 4 417 4.31 4.47 4.64 5.01
2NSH 030 600 0.3 0.40 6.00 0.28 15 45 4 6.24 6.45 6.69 6.94 7.50
2NSH 030 800 0.3 0.40 8.00 0.28 15 45 4 8.30 8.59 8.90 9.24 9.99
2NSH 040 100 0.4 0.60 1.00 0.37 15 45 4 1.09 1.12 1.17 1.21 1.31

For Super Hardened Steels 19
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2F Necked Square End for Super Hardened Steels

(Unit: mm)
XM= ezl e 2= 20|
28x=td | 98 | ®ey =8 TR oY 432 Actual Effective Length depending
) mes  Cumon e Do e e o Sk i mgeorwoss
k] Ball Nose
g (dXR) o @ a2 0° L D 30 - 1930° - -
3
% 2NSH 040 150 0.4 0.60 1.50 0.37 15 45 4 1.60 1.66 1.72 1.78 1.98
g 2NSH 040 200 0.4 0.60 2.00 0.37 15 45 4 2.12 2.19 2.27 2.36 2.55
2NSH 040 250 0.4 0.60 2.50 0.37 15 45 4 2.64 2.73 2.83 2.93 3.17
2NSH 040 300 0.4 0.60 @ 3.00 | 0.37 15 45 4 3.15 3.26 3.38 3.51 3.79
2NSH 040 350 0.4 0.60 3.50 0.37 15 45 4 3.67 3.80 3.94 4.08 4.42
2NSH 040 400 0.4 0.60 4.00 0.37 15 45 4 4.19 4.33 4.49 4.66 5.04
2NSH 040 500 0.4 0.60 5.00 0.37 15 45 4 5.22 5.40 5.60 5.81 6.28
2NSH 040 600 0.4 0.60 @ 6.00 @ 0.37 15 45 4 6.25 6.47 6.71 6.96 7.52
2NSH 040 800 0.4 0.60 8.00 0.37 15 45 4 8.32 8.61 8.92 9.26 10.01
2NSH 040 1000 0.4 0.60  10.00 0.37 15 45 4 10.39 10.75 11.14 11.56 12.50
2NSH 040 1200 0.4 0.60  12.00 0.37 15 45 4 12.46 12.89 13.36 13.86 14.98
2NSH 050 100 0.5 0.70 1.00 0.47 15 45 4 1.09 1.12 1.17 1.21 1.31
2NSH 050 150 0.5 0.70 1.50 0.47 15 45 4 1.60 1.66 1.72 1.78 1.93
2NSH 050 200 0.5 0.70 2.00 0.47 15 45 4 2.12 2.19 2.27 2.36 2.55
2NSH 050 250 0.5 0.70 2.50 0.47 15 45 4 2.64 2.73 2.83 2.93 3.17
2NSH 050 300 0.5 0.70 3.00 0.47 15 45 4 318 3.26 3.38 .01 3.79
2NSH 050 350 0.5 0.70 3.50 0.47 15 45 4 3.67 3.80 3.94 4.08 4.42
2NSH 050 400 0.5 0.70 = 4.00 | 0.47 15 45 4 4.19 4.33 4.49 4.66 5.04
2NSH 050 500 0.5 0.70 5.00 0.47 15 45 4 5.22 5.40 5.60 5.81 6.28
2NSH 050 600 0.5 0.70 6.00 0.47 15 45 4 6.25 6.47 6.71 6.96 7.52
2NSH 050 800 0.5 0.70 8.00 0.47 15 45 4 8.32 8.61 8.92 9.26 10.01
2NSH 050 1000 0.5 0.70  10.00 @ 0.47 15 45 4 10.39 10.75 11.14 11.56 12.50
2NSH 050 1200 0.5 0.70 1 12.00 0.47 15 45 4 12.46 12.89 13.36 13.86 14.98
2NSH 060 150 0.6 0.90 1.50 0.57 15 45 4 1.60 1.66 1.72 1.78 1.938
2NSH 060 200 0.6 0.90 2.00 0.57 15 45 4 212 2.19 2.27 2.36 2.55
2NSH 060 300 0.6 0.90 3.00 0.57 15 45 4 3.15 3.26 3.38 3:51 3.79
2NSH 060 400 0.6 0.90 4.00 0.57 15 45 4 4.19 4.33 4.49 4.66 5.04
2NSH 060 500 0.6 0.90 @ 5.00 | 0.57 15 45 4 5.22 5.40 5.60 5.81 6.28
2NSH 060 600 0.6 0.90 6.00 0.57 15 45 4 6.25 6.47 6.71 6.96 7.52
2NSH 060 800 0.6 0.90 8.00 0.57 15 45 4 8.32 8.61 8.92 9.26 10.01
2NSH 060 1000 0.6 0.90 10.00 0.57 15 45 4 10.39 10.75 11.14 11.56 12.50
2NSH 060 1200 0.6 0.90 12.00 0.57 15 45 4 12.46 12.89 13.36 13.86 14.98
2NSH 060 1600 0.6 0.90 16.00 0.57 15 45 4 16.59 17.17 17.79 18.46 19.95
2NSH 070 200 0.7 0.80 2.00 0.66 15 45 4 2.14 2.21 2.29 2.38 2.57
2NSH 070 300 0.7 0.80 3.00 0.66 15 45 4 3.17 3.28 3.40 3.53 3.82
2NSH 070 400 0.7 0.80 4.00 0.66 15 45 4 4.21 4.35 4.51 4.68 5.06
2NSH 070 600 0.7 0.80 6.00 0.66 15 45 4 6.27 6.49 6.73 6.98 7.55
2NSH 070 800 0.7 0.80 8.00 0.66 15 45 4 8.34 8.63 8.94 9.28 10.03
2NSH 070 1000 0.7 0.80  10.00 0.66 15 45 4 10.41 10.77 11.16 11.58 12.52
2NSH 080 200 0.8 1.20 2.00 0.77 15 45 4 2.12 2.19 2.27 2.36 2.55
2NSH 080 300 0.8 1.20 3.00 0.77 15 45 4 3.15 3.26 3.38 3.51 3.79
2NSH 080 400 0.8 1.20 4.00 0.77 15 45 4 4.19 4.33 4.49 4.66 5.04
2NSH 080 500 0.8 1.20 5.00 0.77 15 45 4 5.22 5.40 5.60 5.81 6.28
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(Unit: mm)
XM= ezl mE 2= 20|
gdxetd 28 | REd =4 g ©y 434 Actual Effective Length depending
naws | CmmDs eon Lo wede T Owa Swk e e :
Product No. Ball Nose _(%’
(d XR) Al 2 d2 0° L D 30’ 10 130" 20 30 ;:F
=3
2NSH 080 600 0.8 1.20 6.00 0.77 15 45 4 6.25 6.47 6.71 6.96 7.52 g
2NSH 080 800 0.8 1.20 8.00 0.77 15 45 4 8.32 8.61 8.92 9.26 10.01 g
2NSH 080 1000 0.8 1.20 1 10.00 0.77 15 45 4 10.39 10.75 11.14 11.56 12.50
2NSH 080 1200 0.8 1.20 | 12.00 | 0.77 15 45 4 12.46 12.89 13.36 13.86 14.98
2NSH 080 1600 0.8 1.20 | 16.00 | 0.77 15 45 4 16.59 17.17 17.79 18.46 19.95
2NSH 080 2000 0.8 1.20 | 20.00 | 0.77 15 45 4 20.73 | 21.45 2222 @ 23.06 24.93
2NSH 080 2500 0.8 1.20 | 25.00 | 0.77 15 45 4 25.89 @ 26.80 27.76 @ 28.81 free
2NSH 090 200 0.9 1.40 2.00 0.85 15 45 4 2.16 2.23 2.32 2.40 2.60
2NSH 090 400 0.9 1.40 4.00 0.85 15 45 4 4.23 4.37 4.53 4.70 5.08
2NSH 090 600 0.9 1.40 6.00 0.85 15 45 4 6.29 6.51 6.75 7.00 7.57
2NSH 090 800 0.9 1.40 8.00 0.85 15 45 4 8.36 8.65 8.96 9.30 10.06
2NSH 090 1000 0.9 1.40 1 10.00 | 0.85 15 45 4 10.43 10.79 11.18 11.60 12.54
2NSH 100 200 1 1.50 2.00 0.95 15 45 4 2.16 2.28 2.32 2.40 2.60
2NSH 100 300 1 1.50 3.00 0.95 15 45 4 3.19 3.30 3.42 3.55 3.84
2NSH 100 400 1 1.50 4.00 0.95 15 45 4 4.23 4.37 4.53 4.70 5.08
2NSH 100 500 1 1.50 5.00 0.95 15 45 4 5.26 5.44 5.64 5.85 6.33
2NSH 100 600 1 1.50 6.00 0.95 15 45 4 6.29 6.51 6.75 7.00 7.57
2NSH 100 800 1 1.60  8.00 0.95 15 45 4 8.36 8.65 8.96 9.30 10.06
2NSH 100 1000 1 1.50 | 10.00 | 0.95 15 45 4 10.43 10.79 11.18 11.60 12.54
2NSH 100 1200 1 1.560 | 12.00 | 0.95 15 45 4 12.50 12.93 13.40 13.90 15.03
2NSH 100 1400 1 1.50 | 14.00 | 0.95 15 45 4 14.56 15.07 15.61 16.20 17.52
2NSH 100 1600 1 1.60 | 16.00 | 0.95 15 50 4 16.63 17.21 17.83 18.50 | 20.00
2NSH 100 1800 1 1.560 | 18.00 0.95 15 50 4 18.70 | 19.35 | 20.05 | 20.80 @ 22.49
2NSH 100 2000 1 1.50 | 20.00 | 0.95 15 50 4 20.76 | 21.49 22.26 @ 23.10 @ 24.97
2NSH 100 2500 1 1.50 | 25.00 | 0.95 15 60 4 25,93 | 26.84 @ 27.81 28.85 free
2NSH 100 3000 1 1.50 | 30.00 | 0.95 15 60 4 31.10 32.19 | 33.35 34.60 free
2NSH 120 400 1.2 1.80 4.00 1.14 15 45 4 4.25 4.39 4.55 4.72 5.11
2NSH 120 600 1.2 1.80 6.00 1.14 15 45 4 6.31 6.53 6.77 7.02 7.59
2NSH 120 800 1.2 1.80 8.00 1.14 15 45 4 8.38 8.67 8.99 9.32 10.08
2NSH 120 1000 1.2 1.80 | 10.00 | 1.14 15 45 4 10.45 10.81 11.20 11.62 12.57
2NSH 120 1200 1.2 1.80  12.00 | 1.14 15 45 4 12.51 12.95 13.42 13.92 15.05
2NSH 120 1600 1.2 1.80 16.00 1.14 15 50 4 16.65 17.23 17.85 18.52 20.02
2NSH 120 2000 1.2 1.80 | 20.00 | 1.14 15 50 4 20.78 @ 21.51 22.29 @ 23.12 25.00
2NSH 120 2500 1.2 1.80 | 25.00  1.14 15 60 4 2595  26.86 27.83 @ 28.87 free
2NSH 150 400 1.5 2.30 4.00 1.44 15 45 4 4.25 4.39 455 4.72 5.11
2NSH 150 600 1.5 2.30 6.00 1.44 15 45 4 6.31 6.53 6.77 7.02 7.59
2NSH 150 800 1.5 2.30 @ 8.00 1.44 15 45 4 8.38 8.67 8.99 9.32 10.08
2NSH 150 1000 1.5 2.30 1 10.00 1.44 15 45 4 10.45 10.81 11.20 11.62 12.57
2NSH 150 1200 1.5 2.30 12.00 1.44 15 45 4 12.51 12.95 13.42 13.92 15.05
2NSH 150 1600 1.5 2.30 1 16.00 1.44 15 50 4 16.65 17.23 17.85 18.52 20.02
2NSH 150 1800 1.5 2.30 18.00  1.44 15 50 4 18.72 19.37 20.07 | 20.82 22.51
2NSH 150 2000 1.5 2.30 | 20.00 1.44 15 50 4 20.78 = 21.51 22.29 @ 23.12 free
2NSH 150 2500 1.5 2.30  25.00 1.44 15 60 4 2595  26.86 27.83 @ 28.87 free
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2F Necked Square End for Super Hardened Steels

(Unit: mm)
XM= ezl e 2= 20|
28x=td | 98 | ®ey =8 TR oY 432 Actual Effective Length depending
) mes  Cumon e Do e e o Sk i mgeorwoss
k] Ball Nose
g (dXR) o @ a2 0° L D 30 - 1930° - -
&
% 2NSH 150 3000 1.5 2.30  30.00 1.44 15 70 31.12  32.21 33.37 | 34.62 free
g 2NSH 150 4000 1.5 2.30 | 40.00 @ 1.44 15 80 41.46  42.90 | 44.45 free free
2NSH 160 800 1.6 2.40 8.00 1.55 15 45 8.36 8.65 8.96 9.30 10.06
2NSH 160 1000 1.6 2.40 10.00 1.55 15 45 10.43 10.79 11.18 11.60 12.54
2NSH 160 1200 1.6 2.40 12.00 1.55 15 45 12.50 12.93 13.40 13.90 15.03
2NSH 160 1400 1.6 2.40 14.00 1.55 15 45 14.56 15.07 15.61 16.20 17.52
2NSH 160 1600 1.6 2.40 16.00 1.55 15 50 16.63 17.21 17.83 18.50 | 20.00
2NSH 160 1800 1.6 2.40 18.00 1.55 15 50 18.70 | 19.35 | 20.05 | 20.80 @ 22.49
2NSH 160 2000 1.6 2.40  20.00 1.55 15 50 20.76  21.49 | 22.26 @ 23.10 free
2NSH 180 800 1.8 2.70 8.00 1.75 15 45 8.36 8.65 8.96 9.30 10.06
2NSH 180 1000 1.8 2.70 1 10.00 1.75 15 45 10.43 10.79 11.18 11.60 12.54
2NSH 180 1200 1.8 2.70 1 12.00 | 1.75 15 45 12.50 12.93 13.40 13.90 15.03
2NSH 180 1400 1.8 2.70 1 14.00 1.75 15 45 14.56 15.07 15.61 16.20 17.52
2NSH 180 1600 1.8 2.70 1 16.00 1.75 15 50 16.63 17.21 17.83 18.50 | 20.00
2NSH 180 1800 1.8 2.70 1 18.00 1.75 15 50 18.70 19.35 | 20.05 @ 20.80 free
2NSH 180 2000 1.8 2.70 | 20.00 @ 1.75 15 50 20.76 = 21.49 | 22.26 @ 23.10 free

2NSH 200 400
2NSH 200 600
2NSH 200 800
2NSH 200 1000
2NSH 200 1200
2NSH 200 1400
2NSH 200 1600
2NSH 200 1800
2NSH 200 2000
2NSH 200 2500
2NSH 200 3000
2NSH 200 4000
2NSH 250 1000
2NSH 250 1200
2NSH 250 1600
2NSH 250 2000
2NSH 250 2500
2NSH 250 3000
2NSH 300 800
2NSH 300 1000
2NSH 300 1200
2NSH 300 1600
2NSH 300 2000
2NSH 300 2500
2NSH 300 3000
2NSH 300 3500
2NSH 300 4000

3.00  4.00 1.92 15 45
3.00 6.00 1.92 15 45
3.00 8.00 1.92 15 45
3.00  10.00 1.92 15 45
3.00 12.00 1.92 15 45
3.00  14.00 1.92 15 45
3.00 16.00 1.92 15 50
3.00 18.00 1.92 15 50
3.00 20.00 1.92 15 50
3.00  25.00 1.92 15 60
3.00 1 30.00 1.92 15 70
3.00 40.00 1.92 15 80
3.70 10.00 2.39 15 45
3.70 | 12.00 = 2.39 15 45
3.70 1 16.00 2.39 15 50
3.70 | 20.00 2.39 15 50
3.70 25.00 2.39 15 60
3.70 | 30.00 2.39 15 70
4.50 8.00 2.86 15 50
4.50 10.00 2.86 15 50
4.50 12.00 2.86 15 50
4.50 16.00 2.86 15 60
4.50 20.00 2.86 15 60
4.50 | 25.00 2.86 15 60
4.50 30.00 2.86 15 70
4.50  35.00 2.86 15 70
4.50 40.00 2.86 15 80

4.28 4.43 4.59 4.77 5.15
6.35 6.57 6.81 7.07 7.64
8.42 8.71 9.03 9.37 10.13
10.49  10.85 | 11.24 | 11.67 12.61
12.55 12,99  13.46 13.96 15.10
14.62 15.13 15.68 16.26 17.58
16.69 17.27  17.89 @ 18.56 free
18.76 = 19.41  20.11 | 20.86 free
20.82 = 21.55 22.33 | 23.16 free
25,99 26.90 27.87 free free
31.16 = 32.25 | 33.41 free free
41.50 42.94 free free free
10.54 10.91 | 11.31  11.73 12.68
12.61 = 13.05 | 13.52 | 14.03 free
16.75 17.33 17.96 18.63 free
20.88 21.61  22.39 free free
26.05 26.96 27.93 free free
31.22  32.31 free free free
8.53 8.83 9.15 9.49 10.26
10.60 10.97 11.37 11.79 12.75
12.67 13.11 13.58 14.09 15.24
16.80  17.39 | 18.02 @ 18.69 20.21
20.94  21.67 | 22.45 23.29 25.18
26.11  27.02 27.99 29.04 free
31.28 32.36 33.53 34.79 free
36.44 | 37.71  39.08 | 40.54 free
41.61 43.06 = 44.62 free free
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2F Necked Square End for Super Hardened Steels

(Unit: mm)
_ MEtE Tiziol T |5 Zo|
22X 2 2y wRy =8 P ©d | 434 Actual Effective Length depending
HE Hs Cutting Dia. Length | Length | NeckDia| Taper | Overall | Shank frvali i
Prllijct Nzo X Radius of of Cut | of Reach Angle | Length Dia. on inclined angle of workpiece
: Ball Nose
(dXR) “ 2 d2 0° L D 30’ 10 1930° 2 30

2NSH 400 1200
2NSH 400 1400
2NSH 400 1600
2NSH 400 2000
2NSH 400 2500
2NSH 400 3000
2NSH 400 3500
2NSH 400 4000
2NSH 400 5000
2NSH 500 1600
2NSH 500 2000
2NSH 500 2500

6.00 12.00 3.80 15 50
6.00 14.00 3.80 15 50
6.00  16.00 3.80 15 60
6.00 20.00 3.80 15 60
6.00 25.00 3.80 15 60
6.00 30.00 3.80 15 70
6.00 35.00 3.80 15 70
6.00 40.00 3.80 15 80
6.00  50.00 3.80 15 100
7.50 16.00 4.75 15 60
7.50 20.00 4.75 15 60
7.50 25.00 4.75 15 60

12.78  18.23 | 13.71 | 1422 15.38
14.85 15.37 | 1593 16.52 17.86
16.92 17.51 18.14 18.82 free
21.05  21.79 2257 @ 23.42 free
26.22  27.14  28.12 free free
31.39 32.48 33.66 free free
36.56 | 37.83 free free free
41.73 = 43.18 free free free
52.06 = 53.88 free free free
17.02 | 17.61 18.25 free free
21.15  21.89 free free free
26.32 | 27.24 free free free

n
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2NSH 500 3000 7.50 | 30.00 | 4.75 15 70 31.49 free free free free
2NSH 500 3500 7.50 35.00 4.75 15 70 36.66 free free free free
2NSH 500 4000 7.50 | 40.00 @ 4.75 15 80 41.82 free free free free
2NSH 500 5000 7.50 50.00  4.75 15 100 52.16 free free free free
2NSH 600 1500 9.00 15.00 5.70 - 60 free free free free free
2NSH 600 2000 9.00 20.00 5.70 - 60 free free free free free
2NSH 600 3000 9.00 30.00 5.70 - 70 free free free free free
2NSH 600 4000 9.00 | 40.00 5.70 - 80 free free free free free
2NSH 800 2000 12.00 20.00 7.60 - 80 free free free free free
2NSH 800 3000 12.00 30.00 @ 7.60 - 80 free free free free free
2NSH 800 4000 12.00 | 40.00 7.60 = 100 free free free free free
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2=l LR 2[EH=F17
2F Necked Corner Radiius for Super Hardened Steels

O[] 2[5 a——

¢ 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 super hardened steels

¢ Improved workpiece surface quality

-
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& Features L,

o 0.005 <1.5) ni Ar °
3 e Extended neck style for long reach applications FIET Y . Inclinded Angle
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Ex| Tolerance :

=o
-5 4 Yoz 72 B0l et Cutting Dia. Corner Radius
- 208 22 ATHE AIBSH 14 7K 450| S48

« Z[M0| A2 'FH0| 20| Fn{ JEZ LA0| XS d“gg’g’g% £0.01
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Recommended workpiece Material : ©: ZX|(First choice), O: 2 5(Alternative choice), A XH={(Limited choice)
gAY/ egd AFQIRIA EST SNEEY 3= ESnEZle=ray L
(-HB350) ' Hgoag) | (~HB260) G ey (HRCS5-68) | glets a7 | = 312 %im?‘ LGIESTEE-CPCIE T
Cg;ggr/?fjls/él?y Stainless Steel Cast Iron e ;;:Ine aétee;e Supers)?:;‘dened Titanium Alloy | Copper Alloy Lﬂ:)nyum Resin & Plastics | Graphite

(up to 240 HB) | (up to 260 HB)

(up to 350 HB) (up to 50 HRc) | (45 to 55 HRe) | (55 to 68 HRc)
O A O O ©
(Unit: mm)
_ A Tzl e 7= 2ol
ggdxatd 28 f8¥ =3 wd | dY 433 Actual Effective Length depending
M= S Cutting Dia. Length | Length | Neck Dia| Taper | Overall | Shank Al f
2 e X Radius of of Cut | of Reach Angle | Length Dia. on inclined angle of workpiece
Product No.
: Ball Nose
(d X R) Al 2 d2 0° L D 30’ 10 1030° 20 30

2NCH 020 R002 050 0.2 XR0.02 0.15 0.50 0.18 15 45 0.55 0.57 0.59 0.61 0.66
2NCH 020 R002 100 0.2 X R0.02 0.15 1.00 0.18 15 45 1.07 1.10 1.14 1.18 1.28
2NCH 020 R002 200 0.2 XR0.02 0.15 2.00 0.18 15 45 2.10 217 2.25 2.33 2.52
2NCH 020 R005 050 0.2 X R0.05 0.15 0.50 0.18 15 45 0.55 0.57 0.59 0.61 0.65

2NCH 020 R005 100 0.2 X'R0.05 0.15 1.00 0.18 15 45
2NCH 020 R005 150 0.2 X R0.05 0.15 1.50 0.18 15 45
2NCH 020 R005 200 0.2 XR0.05 0.15 200 0.18 15 45
2NCH 030 R002 100 0.3 X R0.02 0.25 1.00 0.28 15 45
2NCH 030 R002 200 0.3 XR0.02 0.25 200 0.28 15 45
2NCH 030 R002 300 0.3 X' R0.02 0.25 3.00 0.28 15 45
2NCH 030 R005 100 0.3 X R0.05 0.25 1.00 0.28 15 45
2NCH 030 R005 150 0.3 X R0.05 0.25 150 0.28 15 45
2NCH 030 R005 200 0.3 X R0.05 0.25 200 0.28 15 45
2NCH 030 R005 250 0.3 X R0.05 025 | 250 0.28 15 45
2NCH 030 R005 300 0.3 X R0.05 0.25 3.00 0.28 15 45
2NCH 040 R002 100 0.4 X R0.02 0.30 1.00 037 15 45
2NCH 040 R002 200 0.4 X R0.02 0.30  2.00 037 15 45
2NCH 040 R002 300 0.4 X R0.02 0.30 | 38.00 0.37 15 45
2NCH 040 R002 400 0.4 X R0.02 030  4.00 037 15 45
2NCH 040 R005 100 0.4 X R0.05 0.30 1.00 037 15 45

1.07 1.10 1.14 1.18 1.27
1.58 1.64 1.69 1.76 1.89
2.10 217 2.25 2.33 2.52
1.07 1.10 1.14 1.18 1.28
2.10 217 2.25 2.33 2.52
3.13 3.24 3.36 3.48 3.77
1.07 1.10 1.14 1.18 1.27
1.58 1.64 1.69 1.76 1.89
2.10 217 2.25 2.33 2.52
2.62 2.71 2.80 2291 3.14
3.13 3.24 3.36 3.48 3.76
1.09 1.12 1.16 1.21 1.30
212 2.19 2.27 2.36 2.65
3.15 3.26 3.38 3.51 3.79
4.19 4.33 4.49 4.66 5.03
1.08 1.12 1.16 1.20 1.30
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2F Necked Corner Radiius for Super Hardened Steels

(Unit: mm)
B HxtE Fiziol e |5 20|
gZxetd 2 RE¥ =4 g ©y 434 Actual Effective Length depending
HE Hs Cutting Dia. Length | Length | NeckDia| Taper | Overall | Shank oAl i
IS e X Radius of of Cut | of Reach Angle | Length Dia. on inclined angle of workpiece
Product No. B
all Nose
(dXR) o 17 d2 0° L D 30’ 10 1030° 20 30

2NCH 040 R005 200 0.4 XR0.05 0.30 @ 2.00 0.37 15 45
2NCH 040 R005 300 0.4 XR0.05 0.30 3.00 | 0.37 15 45

212 219 227 235 254
3.15 | 3.26 @ 3.38 3.50 3.78

n
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@

2NCH 040 R005 400 0.4 XR0.05 = 0.30 @ 4.00 0.37 15 45 419 433 448 @ 4.65 5.03
2NCH 040 RO10 100 0.4 X RO.1 0.30 1.00 @ 0.37 15 45 1.08 1.12 1.15 1.19 1.28
2NCH 040 RO10 200 0.4 X RO.1 0.30 2.00 0.37 15 45 212 219 226 2.34 2583
2NCH 040 R0O10 300 0.4 X RO.1 0.30  3.00 0.37 15 45 3.15 | 3.26 = 3.37  3.49 3.77
2NCH 040 RO10 400 0.4 X RO.1 0.30 @ 4.00 0.37 15 45 418 433 448 @ 4.64 5.01
2NCH 050 R002 100 0.6 XR0.02 = 0.40 | 1.00 0.47 15 45 1.09 1.12 1.16 1.21 1.30
2NCH 050 R002 200 0.5 X R0.02 = 0.40 @ 2.00 0.47 15 45 212 219 227 236 255

2NCH 050 R002 300 0.5 X R0.02 = 0.40 | 3.00 0.47 15 45
2NCH 050 R002 400 0.5 X R0.02  0.40 @ 4.00 0.47 15 45
2NCH 050 R002 500 0.5 XR0.02 0.40 5.00 | 0.47 15 45
2NCH 050 R005 100 0.5 XR0.05 = 0.40 @ 1.00 0.47 15 45
2NCH 050 R005 200 0.5 X R0.05  0.40 | 2.00 0.47 15 45
2NCH 050 R005 300 0.5 X R0.05 0.40 @ 3.00 0.47 15 45
2NCH 050 R005 400 0.5 XR0.05 0.40 4.00 @ 0.47 15 45

3.156 | 38.26 @ 3.38  3.51 3.79
419 433 449 466 503
5.22 540 | 5.60 @ 5.81 6.28
1.08 1.12 1.16 1.20 1.30
2.12 219 | 227 235 254
3.156 3826 3.38 360 3.78
419 | 433 448 4.65 | 503

2NCH 050 R005 500 0.5 X R0.05 = 0.40 @ 5.00 0.47 15 45 5.22 540 559 | 580 6.27
2NCH 050 RO10 100 0.5 X RO.1 0.40 1.00 @ 0.47 15 45 1.08 1.12 1.15 1.19 1.28
2NCH 050 RO10 200 0.5 X RO.1 0.40 2.00 0.47 15 45 2.12 219 226 234 253

2NCH 050 RO10 300 0.5 X RO.1 0.40 3.00 @ 0.47 15 45
2NCH 050 RO10 400 0.5 X RO.1 0.40 4.00 0.47 15 45
2NCH 050 RO10 500 0.5 X RO.1 0.40 5.00 @ 0.47 15 45
2NCH 060 R002 200 0.6 XR0.02 = 0.50 @ 2.00 0.57 15 45
2NCH 060 R002 400 0.6 XR0.02 = 0.50 | 4.00 0.57 15 45
2NCH 060 R002 600 0.6 XR0.02 | 0.50 6.00 0.57 15 45
2NCH 060 R005 200 0.6 XR0.05 = 0.50 2.00 0.57 15 45

3.15  8.26 3.37 349  3.77
418  4.33 448 4.64 @ 5.01
522 | 540 559 579 | 6.26
212 219 227 2386 255
419 | 433 449 466 @ 5.03
6.25 6.47 6.70 6.96 @ 7.52
212 | 219 227 235 | 2.54

2NCH 060 R0O05 400 0.6 XR0.05 | 0.50 4.00 0.57 15 45 419  4.33 4.48 4.65 5.03
2NCH 060 R0O05 600 0.6 XR0.05 | 0.50 @ 6.00 0.57 15 45 6.25 @ 6.47 6.70 6.95 7.51
2NCH 060 R010 200 0.6 X RO.1 0.50 2.00 0.57 15 45 212 219 226 2.34 253
2NCH 060 R010 400 0.6 X RO.1 0.50 4.00 @ 0.57 15 45 418 | 433 | 4.48 @ 4.64 5.01
2NCH 060 RO10 600 0.6 X RO.1 0.50 @ 6.00 0.57 15 45 6.26 6.47 6.70 6.94 7.50
2NCH 070 R0O05 400 0.7 XR0.05 & 0.55 | 4.00 0.66 15 45 4.21 4.35 4.51 4.67  5.05
2NCH 070 R005 600 0.7 XR0.05 = 0.55  6.00 0.66 15 45 6.27 | 6.49 6.72 6.97 7.53

2NCH 070 RO10 400 0.7 X RO.1 0.55  4.00 0.66 15 45
2NCH 070 R010 600 0.7 X RO.1 0.56 6.00 0.66 15 45
2NCH 080 R002 200 0.8 XR0.02 = 0.65 | 2.00 0.77 15 45
2NCH 080 R002 400 0.8 XR0.02 = 0.65 4.00 0.77 15 45
2NCH 080 R002 600 0.8 XR0.02 = 0.65 | 6.00 0.77 15 45
2NCH 080 R002 800 0.8 XR0.02 = 0.65 8.00 0.77 15 45
2NCH 080 R005 200 0.8 XR0.05 0.65 @ 2.00 | 0.77 15 45

420 @ 435 450 4.67 5.04
6.27 6.49 6.72 6.96 @ 7.52
212 | 219 227 | 2.36 | 255
419 4383 449 466 5.03
6.25 | 6.47 6.70 6.96 | 7.52
8.32 8.61 8.92 | 9.26 10.00
2.12 219 | 2271 235 2.54
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2NCH 080 R005 400 0.8 XR0.05 = 0.65 @ 4.00 0.77 15 45 419 433 448 465 5.03
2NCH 080 R005 600 0.8 XR0.05 = 0.65 | 6.00 0.77 15 45 6.25 | 6.47 6.70 6.95 | 7.51
2NCH 080 R005 800 0.8 XR0.05  0.65 8.00 0.77 15 45 8.32 8.61 8.92 | 9.26  10.00

For Super Hardened Steels 25



(Unit: mm)

HEtE ol e |5 o]

gdxetd 2 | RE¥ =4 g ©y 434 Actual Effective Length depending
HE Hs Cutting Dia. Length | Length | NeckDia| Taper | Overall | Shank inAli i
IS e X Radius of of Cut | of Reach Angle | Length Dia. on inclined angle of workpiece
Product No.
Ball Nose
(dXR) 2l 2 d2 0° L D

30 1° 1°30° 2° 3°

2NCH 080 R010 200 0.8 X RO.1 0.65 | 2.00 0.77 15 45 212 | 219 | 226 @ 2.34 2.53
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2NCH 080 RO10 400 0.8 X RO.1 0.65  4.00 0.77 15 45 418  4.33 4.48 4.64 5.01
2NCH 080 RO10 600 0.8 X RO.1 0.65 6.00 0.77 15 45 6.25 6.47 6.70 6.94 7.50
2NCH 080 R0O10 800 0.8 X RO.1 0.65 8.00 0.77 15 45 8.32 8.61 8.91 9.24 9.99

2NCH 080 R020 200 0.8 X R0.2 0.65 | 2.00 @ 0.77 15 45
2NCH 080 R020 400 0.8 X R0.2 0.65 4.00 0.77 15 45
2NCH 080 R020 600 0.8 X R0.2 0.65 6.00 0.77 15 45

2.1 218 | 2.256 | 2.33 | 2.50
418 | 432  4.47 463 4.99
6.25 | 6.46 6.69 @ 6.93 | 7.47

2NCH 080 R020 800 0.8 X R0.2 0.65  8.00 0.77 15 45 8.32 860 @ 890 9.23 9.96
2NCH 090 RO10 400 0.9 X RO.1 0.70 = 4.00 @ 0.85 15 45 422 | 437 452 469 5.06
2NCH 090 RO10 800 0.9 X RO.1 0.70 8.00 0.85 15 45 8.36 8.65 895 9.29 10.08
2NCH 100 R002 200 1.0XR0.02 0.80 2.00 0.95 15 45 216 | 2.23 @ 2.31 2.40  2.59
2NCH 100 R002 400 1.0X R0.02 0.80 4.00 0.95 15 45 4283 437 453 470 5.08
2NCH 100 R002 600 1.0X R0.02 0.80 6.00 0.95 15 45 6.29 = 6.51 6.75  7.00 | 7.56
2NCH 100 R002 800 1.0XR0.02 0.80 8.00 0.95 15 45 8.36 8.65 896  9.30 10.05
2NCH 100 R002 1000 1.0XR0.02 = 0.80 10.00 0.95 15 45 10.43 10.79  11.18 | 11.60 | 12.54
2NCH 100 R005 200 1.0XR0.05 0.80 2.00 0.95 15 45 216  2.23  2.31 2.39 2.59
2NCH 100 R005 400 1.0XR0.05 0.80 4.00 0.95 15 45 422 437 453 469 @ 5.07
2NCH 100 R005 600 1.0XR0.06 0.80 6.00 0.95 15 45 6.29  6.51 6.74  6.99 7.56

2NCH 100 R005 800 .0 X' R0.05 0.80 8.00 0.95 15 45
2NCH 100 R005 1000 .0 X' R0O.05 0.80 10.00 0.95 15 45
2NCH 100 R005 1200 .0 X R0.06 ' 0.80 12.00 0.95 15 45
2NCH 100 R005 1600 1.0X R0.05 0.80 16.00 0.95 15 50

2NCH 100 R005 2000 1.0XR0.05 0.80 20.00 0.95 15 50

8.36 8.65 896 9.29 10.04
10.43 10.79  11.18 | 11.69  12.53
12.49 12,93  13.39 | 13.89 | 15.02
16.63 17.21  17.83 | 18.49 19.99
20.76 | 21.48  22.26  23.09  24.96

- .

2NCH 100 RO10 200 1.0 X RO.1 0.80 2.00 0.95 15 45 216 223 230 239 257
2NCH 100 RO10 400 1.0 X RO.1 0.80 4.00 | 0.95 15 45 422 | 437 452 469 | 5.06
2NCH 100 RO10 600 1.0 X RO.1 0.80 6.00 0.95 15 45 6.29  6.51 6.74 = 6.99 7.55
2NCH 100 RO10 800 1.0 X RO.1 0.80 8.00 | 0.95 15 45 8.36 = 8.65 895 | 9.29 | 10.08

2NCH 100 RO10 1000 1.0 X RO.1 0.80 10.00 0.95 15 45 10.42 10.78 1117 | 11.69  12.52

2NCH 100 R010 1200 1.0 X RO.1 0.80 12.00 0.95 15 45 12,49 12.92 | 13.39 | 13.89 | 15.00
2NCH 100 R010 1600 1.0 X RO.1 0.80 16.00 0.95 15 50 16.63 17.20 17.82  18.48 | 19.98
2NCH 100 RO10 2000 1.0 X RO.1 0.80  20.00 0.95 15 50 20.76 | 21.48 | 22.25 | 23.08  24.95
2NCH 100 R020 200 1.0 X R0.2 0.80 2.00 0.95 15 45 216 222 229 237 2.55
2NCH 100 R020 400 1.0 X R0.2 0.80  4.00 0.95 15 45 422 436 @ 4.51 4.67 5.08
2NCH 100 R020 600 1.0 X R0O.2 0.80 6.00 0.95 15 45 6.29 6.50 6.73 6.97 7.52
2NCH 100 R020 800 1.0 X R0O.2 0.80  8.00 0.95 15 45 8.35 | 8.64 894 | 09.27 | 10.01

2NCH 100 R020 1000 1.0 X R0O.2 0.80 | 10.00 0.95 15 45
2NCH 100 R020 1200 1.0 X RO.2 0.80 12.00 0.95 15 45
2NCH 100 R020 1600 1.0 X R0.2 0.80 16.00 0.95 15 50
2NCH 100 R020 2000 1.0 X R0O.2 0.80 20.00 0.95 15 50

10.42 10.78  11.16 | 11.67  12.49
12.49 12.92  13.38 | 13.87 | 14.98
16.62 17.20 17.81 | 18.47  19.95
20.76 | 21.47 | 22.24 | 23.07 K 24.93

T N N N N N N N N N N N N N N N N O U G N SO O O N O O O O O N N

2NCH 100 R0O30 200 1.0 X R0O.3 0.80 | 2.00 0.95 15 45 215 2.21 2,28 2.36 252
2NCH 100 R0O30 400 1.0 X R0.3 0.80 4.00 @ 0.95 15 45 422 | 435 450 466 5.01
2NCH 100 R030 600 1.0 X R0O.3 0.80 6.00 0.95 15 45 6.28 6.49 6.72 6.96 7.50
2NCH 100 RO30 800 1.0 X RO.3 0.80 8.00 @ 0.95 15 45 8.35 | 8.63 893 9.26 | 9.98
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(Unit: mm)
B HxtE Fiziol e |5 20|
gZxetd 2 RE¥ =4 g ©y 434 Actual Effective Length depending
HE Hs Cutting Dia. Length | Length | NeckDia| Taper | Overall | Shank oAl i
IS e X Radius of of Cut | of Reach Angle | Length Dia. on inclined angle of workpiece
Product No. B
all Nose
(dXR) o 17 d2 0° L D 30’ 10 1030° 20 30

2NCH 100 R030 1000 1.0 X R0O.3 0.80 10.00 0.95 15 45
2NCH 100 R030 1200 1.0 X R0.3 0.80 12.00 0.95 15 45
2NCH 100 R030 1600 1.0 X R0O.3 0.80  16.00 0.95 15 50
2NCH 100 R030 2000 1.0 X R0O.3 0.80  20.00 0.95 15 50

10.42  10.77 1115  11.56 | 12.47
12.49 1291 18.37  13.86 | 14.96
16.62  17.19 17.80 18.46 19.93
20.75 | 21.47 | 22.23 | 23.05 | 24.90
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2NCH 120 RO10 400 1.2 X RO.1 1.00  4.00 1.14 15 45 4.24 439 454 471 5.08
2NCH 120 R0O10 600 1.2 X RO.1 1.00  6.00 1.14 15 45 6.31 6.53 6.76 | 7.01 7.57
2NCH 120 RO10 1000 1.2 X RO.1 1.00 10.00 1.14 15 50 10.44 10.80  11.19 | 11.61  12.54
2NCH 120 R020 400 1.2 XR0.2 1.00  4.00 1.14 15 45 424 | 438 @ 453 469 5.06
2NCH 120 R020 600 1.2 X R0.2 1.00 6.00 1.14 15 45 6.31 6.52 6.756 6.99 7.54
2NCH 120 R020 1000 1.2 X R0.2 1.00 10.00 1.14 15 50 10.44 10.80  11.18 | 11.69 | 12.52
2NCH 120 RO30 400 1.2 XR0.3 1.00  4.00 1.14 15 45 4.24 437 452 468 5.03
2NCH 120 RO30 600 1.2 X R0.3 1.00  6.00 1.14 15 45 6.30 | 6.51 6.74 | 6.98 | 7.52
2NCH 120 R030 1000 1.2 X R0.3 1.00 10.00 1.14 15 50 10.44 10.79 1117 | 11.68  12.49
2NCH 150 R005 300 1.6 XR0.065 1.560 3.00 1.44 15 45 3.21 3.32 | 3.44 3.57 3.85
2NCH 150 R005 400 1.5 XR0.05 1.50 4.00 1.44 15 45 4.24 439 455 472 509
2NCH 150 R005 600 1.56XR0.05 150 6.00 1.44 15 45 6.31 6.58 | 6.76 = 7.02 7.58
2NCH 150 R005 800 1.6 XR0.06 1.50 8.00 1.44 15 45 8.38  8.67 898 9.32 10.07

2NCH 150 R005 1000
2NCH 150 R005 1200
2NCH 150 R005 1600
2NCH 150 R005 2000

.5 X'R0.05 | 1.50 | 10.00
5 X' R0.05  1.50 12.00
.5 X'R0.05 | 1.50 | 16.00
.5 X'R0.05 = 1.50  20.00

44 | 15 45
44 | 15 45
44 | 15 50
44 | 15 50

10.45 10.81  11.20 | 11.61 | 12.55
12,51 12.95  13.41 | 13.91  15.04
16.65 17.23 | 17.85 | 18.561 | 20.01
20.78  21.50 | 22.28 23.11 free

- a4
- a4

2NCH 150 RO10 300 1.6 X RO.1 1.50  3.00 1.44 15 45 3.21 3.32 | 3.43 356 3.84
2NCH 150 RO10 400 1.6 X RO.1 1.50 4.00 1.44 15 45 4.24 439 454 471 5.08
2NCH 150 RO10 600 1.6 X RO.1 1.50  6.00 1.44 15 45 6.31 6.58  6.76 = 7.01 7.57
2NCH 150 R010 800 1.5 X RO.1 1.50 8.00 1.44 15 45 8.38 8.67 897  9.31 10.06
2NCH 150 R010 1000 1.5 X RO.1 1.50 | 10.00 1.44 15 45 10.44  10.80 | 11.19 | 11.61 | 12.54

2NCH 150 RO10 1200 1.6 X RO.1 1.60  12.00
2NCH 150 R0O10 1600 1.6 X RO.1 1.50  16.00
2NCH 150 R010 2000 1.5 X RO.1 1.50 | 20.00

—

44 15 45
44 15 50
44 15 50

12.561 12,94 13.41  13.91 15.03
16.65 17.22 | 17.84 | 18.51 | 20.00
20.78 | 21.50 | 22.27  23.11 free

-

2NCH 150 R020 300 1.5 X R0.2 1.50 | 3.00 1.44 15 45 3.20  3.31 3.42 3.54 3.81
2NCH 150 R020 400 1.5 X R0.2 1.60 4.00 @ 1.44 15 45 4.24  4.38 4.53 4.69 5.06
2NCH 150 R020 600 1.5 X R0.2 1.60 6.00 1.44 15 45 6.31 6.52 6.75 6.99 7.54
2NCH 150 R020 800 1.6 XR0.2 .60 | 8.00 @ 1.44 15 45 8.37 8.66  8.96 9.29 | 10.03

10.44 10.80  11.18 | 11.69  12.52
12.51 12.94  13.40 | 13.89  15.00
16.64 17.22  17.83 | 18.49 | 19.98
20.78  21.49 22.26 23.09 free

;
2NCH 150 R020 1000 | 1.5 XR0.2 ~ 1.50 | 10.00 1.44 15 45
2NCH 150 R020 1200 | 1.5XR0.2  1.50 | 12.00 1.44 15 45
2NCH 150 R020 1600 | 1.5XR0.2 | 1.50 16.00 1.44 15 50
2NCH 150 RO20 2000 | 1.5XR0.2 | 1.50 20.00 1.44 15 50

2NCH 150 R030 300 1.5 X R0.3 1.60  3.00 1.44 15 45 3.20 = 3.30 @ 3.41 3.683 3.79
2NCH 150 RO30 400 1.5 X R0.3 1.50 4.00 1.44 15 45 4.24 437 452 468 @ 5.03
2NCH 150 RO30 600 1.5 X R0O.3 1.50 | 6.00 @ 1.44 15 45 6.30 | 6.51 6.74 | 6.98 | 7.52
2NCH 150 R030 800 1.5 X R0.3 1.50 8.00 1.44 15 45 8.37 8.65 8.95 9.28 10.01

2NCH 150 R030 1000 1.6 X R0.3 1.50 10.00 1.44 15 45
2NCH 150 R0O30 1200 1.5 X R0O.3 1.50 12.00 1.44 15 45

10.44 10.79 1117 | 11.68 | 12.49
12.50 12.93  13.39 | 13.88  14.98

N = T - T = T T S e e e S e S S S N T > T > T~ S > T N S e e . N = T T - T = T S = S S - N SN
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(Unit: mm)
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HE Hs Cutting Dia. Length | Length | NeckDia| Taper | Overall | Shank inAli i
IS e X Radius of of Cut | of Reach Angle | Length Dia. on inclined angle of workpiece
Product No. B
all Nose
(d XR) o 17 d2 0° L D 30’ 10 1030° 0 30

2NCH 150 R030 1600 1.5 X R0.3 1.50  16.00 1.44 15 50
2NCH 150 R030 2000 1.5 X R0.3 1.60 20.00  1.44 15 50

16.64 17.21  17.82  18.48 | 19.95
20.77  21.49  22.25 23.08 free
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2NCH 150 R050 300 1.5 X R0.5 1.60 3.00 1.44 15 45 3.19 | 3.29 | 3.39 | 3,650 | 3.74
2NCH 150 R050 400 1.5 XR0.5 1.60 4.00 1.44 15 45 423 436 450 465 4.99
2NCH 150 R050 600 1.5 X R0.5 1.60 6.00 1.44 15 45 6.30  6.50 6.71 6.95  7.47
2NCH 150 R050 800 1.5 X R0.5 1.50 8.00 1.44 15 45 8.36 8.64 893 925 9.96
2NCH 150 R050 1000 1.5 X R0.5 1.50 | 10.00 @ 1.44 15 45 10.43  10.78  11.15 | 11.55 | 12.44

2NCH 150 R050 1200 1.5 X R0.5 1.60 12.00 1.44 15 45
2NCH 150 R050 1600 1.5 X R0.5 1.60 16.00 1.44 15 50
2NCH 150 R050 2000 1.5 X R0.5 1.50 20.00 1.44 15 50
2NCH 200 R005 400 2.0XR0.05 1.70 | 4.00 1.92 15 45
2NCH 200 R005 600 2.0XR0.05 1.70 @ 6.00 1.92 15 45
2NCH 200 R005 800 2.0XR0.05 1.70 | 8.00 1.92 15 45
2NCH 200 R005 1000 2.0XR0.05 1.70 10.00 1.92 15 45
2NCH 200 R005 1200 2.0XR0.05  1.70 | 12.00 1.92 15 45
2NCH 200 R005 1600 2.0 XR0.05 1.70 16.00 1.92 15 50
2NCH 200 R005 2000 2.0 XR0.05 1.70 | 20.00 1.92 15 50
2NCH 200 RO10 400 2.0 X RO.1 1.70  4.00 1.92 15 45
2NCH 200 RO10 600 2.0 X RO.1 1.70 | 6.00 1.92 15 45
2NCH 200 RO10 800 2.0 X RO.1 1.70  8.00 1.92 15 45
2NCH 200 RO10 1000 2.0 X RO.1 1.70 | 10.00 1.92 15 45
2NCH 200 R010 1200 2.0 X RO.1 1.70 12.00 1.92 15 45
2NCH 200 R010 1600 2.0 X RO.1 1.70  16.00 1.92 15 50
2NCH 200 R010 2000 2.0 X RO.1 1.70 20.00 1.92 15 50
2NCH 200 R020 400 2.0 X R0.2 1.70 | 4.00 1.92 15 45
2NCH 200 R020 600 2.0 XR0.2 1.70  6.00 1.92 15 45
2NCH 200 R020 800 2.0 X R0.2 1.70 | 8.00 1.92 15 45
2NCH 200 R020 1000 2.0 X R0.2 1.70 10.00 1.92 15 45
2NCH 200 R020 1200 2.0 X R0.2 1.70 | 12.00 L2 15 45
2NCH 200 R020 1600 2.0 X R0.2 1.70 | 16.00 .92 15 50
2NCH 200 R020 2000 2.0 X R0.2 1.70 20.00 1.92 15 50
2NCH 200 R030 400 2.0 X R0.3 1.70  4.00 1.92 15 45
2NCH 200 R030 600 2.0 X R0.3 1.70  6.00 1.92 15 45
2NCH 200 R030 800 2.0 X R0.3 1.70  8.00 1.92 15 45
2NCH 200 R030 1000 2.0 XR0.3 1.70 1 10.00 1.92 15 45
2NCH 200 R030 1200 2.0 X R0.3 1.70 12.00 1.92 15 45
2NCH 200 R030 1600 2.0 X R0.3 1.70 16.00 1.92 15 50
2NCH 200 R030 2000 2.0 X R0.3 1.70 20.00 1.92 15 50
2NCH 200 R050 400 2.0 X R0.5 1.70 | 4.00 1.92 15 45
2NCH 200 R050 600 2.0 XR0.5 1.70  6.00 @ 1.92 15 45
2NCH 200 R050 800 2.0 X R0.5 1.70  8.00 1.92 15 45
2NCH 200 R050 1000 2.0 X R0.5 1.70 10.00 1.92 15 45
2NCH 200 R050 1200 2.0 X R0.5 1.70 | 12.00 1.92 15 45

12,50 12,92 13.36 | 13.85 14.93
16.63 17.19  17.80 | 18.45 | 19.90
20.77 | 21.47 22.23 23.05  free
4.28  4.43 4.59 4.76 5.14
6.35 6.57 6.80 7.06 7.63
8.42 8.71 9.02 9.36 | 10.11
10.48 10.85 11.24 | 11.66 12.60
12.55 12.99 | 13.45 | 13.96 | 15.09
16.69 17.27 17.89 18.56 free
20.82 | 21.564 22.32 23.16 | free
4.28 443 458 475 5.18
6.35 6.57 6.80 7.05 7.62
8.42 8.71 9.02 9.35 10.10
10.48 10.84  11.23 | 11.65 | 12.59
12.65 12,98 13.45  13.95 15.07
16.68 17.26 17.88 18.56 free
20.82 | 21.54 22.32 23.15 | free
4.28 4.42 4.57 4.74 5.10
6.34 6.56 6.79 7.04 7.59
8.41 8.70 9.01 9.34 | 10.08
10.48 10.84  11.22 | 11.64 12.56
12,65 12.98  13.44 | 13.93 | 15.05
16.68 17.26 17.87  18.53 free
20.82 | 21.63 | 22.31 | 23.13 | free
4.27 4.41 4.56 4.72 5.08
6.34 | 6.55 6.78 7.02 7.57
8.41 8.69 8.99 9.32 | 10.05
10.48 10.83  11.21  11.62 | 12.54
12.564 12,97 13.43 | 13.92 15.03
16.68 17.25  17.86 18.52 free
20.81  21.53 22.29 23.12 free
4.27 4.40  4.54 4.69 5.08
6.33 6.54  6.76 6.99 7.52
8.40 | 8.68 @ 8.97 9.29 | 10.00
10.47 10.82  11.19 | 11.69  12.49
12.54 12.96  13.41 | 13.89 | 14.98

T N N N N N N N Y N N N N N N N O U O N SO O O N SO O O O O N
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(Unit: mm)
B HxtE Fiziol e |5 20|
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HE Hs Cutting Dia. Length | Length | NeckDia| Taper | Overall | Shank oAl i
IS e X Radius of of Cut | of Reach Angle | Length Dia. on inclined angle of workpiece
Product No. B
all Nose
(dXR) o 17 d2 0° L D 30’ 10 1030° 20 30

2NCH 200 R050 1600 2.0 X R0.5 1.70 16.00 1.92 15 50
2NCH 200 R050 2000 2.0 X R0.5 1.70 | 20.00 1.92 15 50
2NCH 250 RO10 1000 2.5 X RO.1 2.00 10.00 2.39 15 50
2NCH 250 RO10 2000 2.5 X RO.1 2.00 20.00 2.39 15 60
2NCH 250 R010 3000 2.5 X RO.1 2.00 30.00 2.39 15 70
2NCH 250 R020 1000 2.5 X R0.2 2.00 10.00 2.39 15 50
2NCH 250 R020 2000 2.5 X R0.2 2.00 20.00 2.39 15 60
2NCH 250 R020 3000 2.5 X R0.2 2.00 30.00 2.39 15 70
2NCH 250 R030 1000 2.5 X R0.3 2.00 10.00 2.39 15 50
2NCH 250 R030 2000 2.5 X R0.3 2.00 20.00 2.39 15 60
2NCH 250 R030 3000 2.5 X R0.3 2.00 30.00 2.39 15 70
2NCH 250 R050 1000 2.5 X R0.5 2.00 10.00 2.39 15 50
2NCH 250 R050 2000 2.5 X R0.5 2.00 20.00 2.39 15 60
2NCH 250 R050 3000 2.5 X R0.5 2.00 30.00 2.39 15 70
2NCH 300 R005 400 3.0 X R0.05 2.50 @ 4.00 2.86 15 50
2NCH 300 R005 600 3.0 XR0.05 = 2.50 @ 6.00 2.86 15 50
2NCH 300 R005 800 3.0 X R0.05  2.50 | 8.00 2.86 15 50
2NCH 300 R005 1000 3.0 X R0.05 = 2.50 | 10.00 2.86 15 50
2NCH 300 R005 1200 3.0 X R0.05  2.50 | 12.00 2.86 15 50
2NCH 300 R005 1600 3.0 X R0.05 = 2.50 | 16.00 2.86 15 60
2NCH 300 R005 2000 3.0 XR0.05 = 2.50 | 20.00 2.86 15 60
2NCH 300 RO10 400 3.0 X RO.1 260 4.00 2.86 15 50
2NCH 300 RO10 600 3.0 X RO.1 260 6.00 2.86 15 50
2NCH 300 RO10 800 3.0 X RO.1 2.50 8.00 2.86 15 50
2NCH 300 R010 1000 3.0 X RO.1 2.50 10.00 2.86 15 50
2NCH 300 R010 1200 3.0 X RO.1 2.50 12.00 2.86 15 50
2NCH 300 R0O10 1600 3.0 X RO.1 2.50 | 16.00 2.86 15 60
2NCH 300 R0O10 2000 3.0 X RO.1 2.50 20.00 2.86 15 60
2NCH 300 R010 2500 3.0 X RO.1 2.50 25.00 2.86 15 60
2NCH 300 R010 3000 3.0 X RO.1 2.50 30.00 2.86 15 70
2NCH 300 R0O10 3500 3.0 X RO.1 2.50  35.00 2.86 15 75
2NCH 300 R020 400 3.0 X R0.2 2.560 4.00 2.86 15 50
2NCH 300 R020 600 3.0 X R0.2 2.50 6.00 2.86 15 50
2NCH 300 R020 800 3.0 X R0.2 2.50 8.00 @ 2.86 15 50
2NCH 300 R020 1000 3.0 X R0.2 2.50 10.00 2.86 15 50
2NCH 300 R020 1200 3.0 X R0.2 2.560 12.00 2.86 15 50
2NCH 300 R020 1600 3.0 X R0.2 2.60 16.00 2.86 15 60
2NCH 300 R020 2000 3.0 X R0.2 2.50 20.00 2.86 15 60
2NCH 300 R020 2500 3.0 X R0.2 2.50 25.00 2.86 15 60
2NCH 300 R020 3000 3.0 X R0.2 2.50 30.00 2.86 15 70
2NCH 300 R020 3500 3.0 X R0.2 2.50 | 35.00 2.86 15 75
2NCH 300 R030 400 3.0 X R0.3 250 4.00 2.86 15 50
2NCH 300 R030 600 3.0 X R0.3 2.50 6.00 2.86 15 50

16.67 17.23 17.84 18.49 free
20.81 | 21.561 | 22.27 23.09 | free
10.54 | 10.90 11.29 11.71  12.66
20.88  21.60 22.38 free free
31.21 | 32.30  free free free
10.54 10.90  11.28 | 11.70 | 12.63
20.87  21.59 2237 free free
31.21  32.29 free free free
10.58 10.89  11.27 | 11.68 12.61
20.87  21.69 22.36 free free
31.21  32.28  free free free
10.58 10.88 | 11.25 | 11.65 | 12.56
20.86  21.57  22.33  free free
31.20 32.27 free free free
4.40 455  4.71 4.89 5.28
6.47 | 6.69 693 7.19 | 7.77
8.53 8.83  9.15  9.49 10.25
10.60 10.97  11.36 | 11.79 | 12.74
12.67 13.11  13.58 | 14.09 15.23
16.80 17.39  18.01 | 18.69 | 20.20
20.94  21.66 | 22.45  23.29 25.17
4.40 4.55 4.71 4.88 5.27
6.46 6.69 692 7.18 7.75
8.563  8.82 9.14  9.48  10.24
10.60 10.96 11.36 | 11.78  12.73
12.67 13.10 | 13.57 | 14.08 | 15.21
16.80 | 17.38 18.01 18.68 20.19
20.93 | 21.66 22.44 23.28 25.16
26.10 27.01 27.98 29.03 free
31.27 | 32.36 | 33.52 | 34.78 | free
36.44 37.71 39.06 40.53 free
439 | 454 470 486 5.24
6.46  6.68 @ 6.91 716 7.73
8.583  8.82 9.13 | 9.46 @ 10.22
10.59 10.96 11.35 | 11.76  12.70
12.66 13.10 13.56  14.06 15.19
16.80 17.38  18.00 | 18.66  20.16
20.93 | 21.65 | 22.43 | 23.26 | 25.13
26.10  27.00 27.97 29.01 @ free
31.27 | 32.35 | 33.51 | 34.76 | free
36.44 37.70 39.05 40.51 free
439 | 453 469 485 | 522
6.46 6.67 690 7.15  7.71
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HE Hs Cutting Dia. Length | Length | NeckDia| Taper | Overall | Shank inAli i
IS e X Radius of of Cut | of Reach Angle | Length Dia. on inclined angle of workpiece
Product No. B
all Nose
(d XR) o 17 d2 0° L D 30’ 10 1030° 0 30

2NCH 300 R030 800 3.0 X R0.3 2.50 8.00 2.86 15 50
2NCH 300 R030 1000 3.0 X R0.3 2.50 10.00 2.86 15 50
2NCH 300 R030 1200 3.0 X R0.3 2.50 12.00 2.86 15 50
2NCH 300 R030 1600 3.0 X R0.3 2.60 16.00 2.86 15 60
2NCH 300 R030 2000 3.0 X R0.3 2.50 20.00 2.86 15 60
2NCH 300 R030 2500 3.0 X R0.3 2.50 25.00 2.86 15 60
2NCH 300 R030 3000 3.0 XR0.3 2.50 30.00 2.86 15 70
2NCH 300 R030 3500 3.0 X R0.3 2.50 | 35.00 2.86 15 75
2NCH 300 R050 400 3.0 X R0.5 2.50 4.00 @ 2.86 15 50
2NCH 300 R050 600 3.0 X R0.5 2.50 6.00 2.86 15 50
2NCH 300 R050 800 3.0 X R0.5 2.50 8.00 @ 2.86 15 50
2NCH 300 R050 1000 3.0 X R0.5 2.50 | 10.00 2.86 15 50
2NCH 300 R050 1200 3.0 X R0.5 2.560 12.00 2.86 15 50
2NCH 300 R050 1600 3.0 X R0.5 2.50 16.00 2.86 15 60
2NCH 300 R050 2000 3.0 X R0.5 2.50 20.00 2.86 15 60
2NCH 300 R050 2500 3.0 X R0.5 2.50 25.00 2.86 15 60
2NCH 300 R050 3000 3.0 X R0.5 2.50 30.00 2.86 15 70
2NCH 300 R050 3500 3.0 X R0.5 2.60 35.00 2.86 15 75
2NCH 300 R100 800 3.0 X R1.0 2.50 8.00 2.86 15 50
2NCH 300 R100 1000 3.0 X R1. 2.50 10.00 2.86 15 50
2NCH 300 R100 1200 3.0 X R1. 2.50 12.00 2.86 15 50
2NCH 300 R100 1600 3.0 X R1. 2.50 | 16.00 2.86 15 60
2NCH 300 R100 2000 3.0 X R1. 2.60 20.00 2.86 15 60
2NCH 300 R100 2500 3.0 X R1. 2.50 25.00 2.86 15 60
2NCH 300 R100 3000 3.0 X R1. 2.50 30.00 2.86 15 70
2NCH 300 R100 3500 3.0 X R1. 2.50 | 35.00 2.86 15 75
2NCH 400 RO10 800 4.0 X RO.1 3.50 8.00 @ 3.80 15 50
2NCH 400 RO10 1000 4.0 X RO.1 3.50 10.00 3.80 15 50
2NCH 400 R010 1200 4.0 X RO.1 3.50 12.00 3.80 15 50
2NCH 400 R010 1600 4.0 X RO.1 3.50 16.00 3.80 15 60
2NCH 400 RO10 2000 4.0 X RO.1 3.50 20.00 3.80 15 60
2NCH 400 R0O10 2500 4.0 X RO.1 3.60 25.00 3.80 15 60
2NCH 400 R010 3000 4.0 X RO.1 3.50 | 30.00 3.80 15 70
2NCH 400 R010 4000 4.0 X RO.1 3.50 40.00 3.80 15 80
2NCH 400 R020 800 4.0 X R0.2 3.50  8.00 3.80 15 50
2NCH 400 R020 1000 4.0 X R0.2 3.50 10.00 3.80 15 50
2NCH 400 R020 1200 4.0 X RO.2 3.60  12.00 3.80 15 50
2NCH 400 R020 1600 4.0 X R0.2 3.50 16.00 3.80 15 60
2NCH 400 R020 2000 4.0 X R0.2 3.50 20.00 3.80 15 60
2NCH 400 R020 2500 4.0 XR0.2 3.50 | 25.00 3.80 15 60
2NCH 400 R020 3000 4.0 X RO.2 3.50 30.00 3.80 15 70
2NCH 400 R020 4000 4.0 X R0.2 3.50 40.00 3.80 15 80
2NCH 400 R030 800 4.0 X R0.3 3.50 8.00 @ 3.80 15 50

8.52  8.81 9.12 | 9.45 | 10.19
10.59 | 10.95 11.34 11.756  12.68
12.66 13.09 13.55 14.05 15.16
16.79 | 17.37 17.99 18.65  20.14
20.93 | 21.65 | 22.42 | 23.25  25.11
26.10  27.00 27.96 29.00 @ free
31.26 | 32.34 | 33.50  34.75 | free
36.43  37.69 39.04 40.50 free
438 | 452 466 482 5.17
6.45 6.66 6.88 7.12 7.66
8.52 = 8.80 9.10 @ 9.42 10.14
10.68  10.94  11.31 11.72 | 12.63
12.65 13.08  13.53 | 14.02 | 15.12
16.79 17.35  17.96 | 18.62  20.09
20.92 | 21.63 | 22.40  23.22  25.06
26.09  26.98 27.94 28.97 @ free
31.26 | 32.33 | 33.48 | 34.72 free
36.43  37.68 39.02  40.47 free
8.50 8.76 @ 9.04 9.34 10.02
10.57 10.90  11.26 | 11.64 12.51
12.64 13.04  13.48 | 13.94 | 14.99
16.77 | 17.32 | 17.91 18.54 | 19.97
20.90  21.60  22.34  23.14 24.94
26.07  26.95 27.88 28.89 free
31.24 | 32.30 33.43  34.64 | free
36.41  37.64 38.97  40.39 free
8.65 8.94 9.26 9.61 10.38
10.71 1 11.08 | 11.48 11.91 | 12.87
12.78  13.22 | 13.70 | 14.21 | 15.35
16.92 17.50 18.13  18.81 free
21.05  21.78 | 22.56 23.41 free
26.22  27.13  28.11 free free
31.39 32.48 33.65 free free
41.72 | 43.17 | free free free
8.64 894 9.25 959  10.36
10.71  11.08 11.47 11.89  12.84
12.78 | 13.22 | 13.69 | 14.19 | 15.33
16.91 17.50 18.12 18.79 free
21.05 | 21.77 | 22.55 | 23.39 | free
26.22 | 27.12  28.09 free free
31.38  32.47 33.64 free free
41.72 | 43.17 | free free free
8.64 893 9.24 9.58  10.33
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2F Necked Corner Radiius for Super Hardened Steels

(Unit: mm)
B HxtE Fiziol e |5 20|
gZxetd 2 RE¥ =4 g ©y 434 Actual Effective Length depending
HE Hs Cutting Dia. Length | Length | NeckDia| Taper | Overall | Shank oAl i
IS e X Radius of of Cut | of Reach Angle | Length Dia. on inclined angle of workpiece
Product No. B
all Nose
(dXR) o 17 d2 0° L D 30’ 10 1030° 20 30

2NCH 400 R030 1000 4.0 X R0.3 3.50 10.00 3.80 15 50
2NCH 400 R030 1200 4.0 X R0.3 3.50 | 12.00 3.80 15 50
2NCH 400 R030 1600 4.0 X R0.3 3.50 16.00 3.80 15 60
2NCH 400 R030 2000 4.0 X RO.3 3.50 | 20.00 3.80 15 60
2NCH 400 R030 2500 4.0 X R0.3 3.50 25.00 3.80 15 60
2NCH 400 R030 3000 4.0 X R0.3 3.50  30.00 3.80 15 70
2NCH 400 R030 4000 4.0 X R0.3 3.50 | 40.00 3.80 15 80
2NCH 400 R050 800 4.0 X R0.5 3.60 8.00 @ 3.80 15 50
2NCH 400 R050 1000 4.0 X R0.5 3.50 10.00 3.80 15 50
2NCH 400 R050 1200 4.0 X R0.5 3.50 12.00 3.80 15 50
2NCH 400 R050 1600 4.0 X R0.5 3.50 16.00 3.80 15 60
2NCH 400 R050 2000 4.0 XR0.5 3.50 20.00 3.80 15 60
2NCH 400 R050 2500 4.0 X R0.5 3.50 25.00 3.80 15 60
2NCH 400 R050 3000 4.0 X R0.5 3.50 30.00 3.80 15 70
2NCH 400 R050 4000 4.0 X R0.5 3.50 40.00 3.80 15 80
2NCH 400 R100 800 4.0 XR1.0 3.50 8.00 3.80 15 50
2NCH 400 R100 1000 4.0 X R1. 3.50 | 10.00 3.80 15 50
2NCH 400 R100 1200 4.0 X R1. 3.60 12.00 3.80 15 50
2NCH 400 R100 1600 4.0 X R1. 3.50 16.00 3.80 15 60
2NCH 400 R100 2000 4.0 X R1. 3.50 20.00 3.80 15 60
2NCH 400 R100 2500 4.0 X R1. 3.50 25.00 3.80 15 60
2NCH 400 R100 3000 4.0 X R1. 3.560 30.00 3.80 15 70
2NCH 400 R100 4000 4.0 X R1. 3.60 40.00 3.80 15 80
2NCH 500 RO10 2000 5.0 X RO.1 4.00 20.00 4.75 15 60
2NCH 500 R010 4000 5.0 X RO.1 4.00 40.00 4.75 15 60
2NCH 500 R020 2000 5.0 X R0.2 4.00 20.00  4.75 15 60
2NCH 500 R020 4000 5.0 X R0.2 4.00 40.00 4.75 15 80
2NCH 500 R030 2000 5.0 X R0.3 4.00 20.00 4.75 15 60
2NCH 500 R030 4000 5.0 X R0.3 4.00 40.00 4.75 15 80
2NCH 500 R050 2000 5.0 X R0.5 4.00 20.00 4.75 15 60
2NCH 500 R050 4000 5.0 X R0.5 4.00 40.00 4.75 15 80
2NCH 500 R100 2000 5.0 X R1.0 4.00 20.00 4.75 15 60
2NCH 500 R100 4000 5.0 X R1.0 4.00 40.00 4.75 15 80

10.71  11.07  11.46 11.88 12.82
12.77 1 13.21 | 13.68  14.18 15.30
16.91 | 17.49 18.11  18.78 free
21.04  21.77 22.54 23.38 | free
26.21  27.12  28.08 @ free free
31.38 32.46 33.63 free free
41.72 | 43.16 | free free free
8.63 892  9.22 955 10.28
10.70 | 11.06  11.44 11.85 12.77
12,77 | 183.20 13.65 14.15 15.26
16.90 | 17.47 18.09 18.75 free
21.04 | 21.75  22.52 | 23.35 | free
26.21  27.10 28.06 29.10 free
31.37  32.45 33.60 free free
41.71 | 43.15 | free free free
8.62 8.88  9.17 9.47 10.16
10.68  11.02 11.38  11.77  12.65
12.75 13.16 | 13.60 | 14.07 | 15.13
16.89 | 17.44 18.08 18.67 free
21.02  21.72  22.47 | 23.27 @ free
26.19  27.07 28.01 | 29.02 free
31.36 32.42 33.55 free free
41.69  43.11 free free free
21.156  21.88 free free free
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41.82 free free free free
21.14 | 21.87 free free free
41.82  free free free free
21.14  21.87 free free free
41.81 free free free free
21.13 | 21.85  free free free
41.81 free free free free
2112 21.82 free free free

41.79 free free free free
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2NCH 600 RO10 1200 6.0 X RO.1 5.00 12.00 5.70 - 60 free free free free free
2NCH 600 RO10 1600 6.0 X RO.1 5.00  16.00 5.70 - 60 free free free free free
2NCH 600 RO10 2000 6.0 X RO.1 5.00 20.00 5.70 - 60 free free free free free
2NCH 600 R0O10 3000 6.0 X RO.1 5.00 30.00 5.70 - 60 free free free free free
2NCH 600 R020 1200 6.0 X R0.2 5.00 12.00 5.70 - 60 free free free free free
2NCH 600 R020 1600 6.0 X R0.2 5.00  16.00 5.70 - 60 free free free free free
2NCH 600 R020 2000 6.0 X R0.2 5.00 20.00 5.70 - 60 free free free free free
2NCH 600 R020 3000 6.0 X RO.2 5.00 | 30.00 5.70 - 60 free free free free free
2NCH 600 R0O30 1200 6.0 X R0.3 5.00 12.00  5.70 = 60 free free free free free
2NCH 600 R030 1600 6.0 X R0.3 5.00 | 16.00 5.70 - 60 free free free free free
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(Unit: mm)

MEE Tiziol mE s 2ol
28Xty 98 | ®ey =2 TR oY 433 Actual Effective Length depending

B s CungDa  Lengh | Lo NeckDa fser | Ourel Stk on clned angle of worpiece

k] Ball Nose

g (dXR) A 2 d2 0° L D 30 10 1030° 20 30

=1

% 2NCH 600 R030 2000 6.0 X R0.3 5.00 20.00 5.70 - 60 6 free free free free free

g 2NCH 600 R030 3000 6.0 X R0.3 5.00 30.00 5.70 - 60 6 free free free free free
2NCH 600 R050 1200 6.0 X R0.5 5.00 12.00 5.70 - 60 6 free free free free free
2NCH 600 R050 1600 6.0 X R0.5 5.00 16.00 5.70 - 60 6 free free free free free
2NCH 600 R050 2000 6.0 X R0.5 5.00 20.00 5.70 - 60 6 free free free free free
2NCH 600 R050 3000 6.0 X R0.5 5.00 30.00 5.70 - 60 6 free free free free free
2NCH 600 R100 1200 6.0 X R1.0 5.00 12.00 5.70 = 60 6 free free free free free
2NCH 600 R100 1600 6.0 X R1.0 5.00  16.00 5.70 - 60 6 free free free free free
2NCH 600 R100 2000 6.0 X R1.0 5.00  20.00  5.70 = 60 6 free free free free free
2NCH 600 R100 3000 6.0 XR1.0 5.00 | 30.00 5.70 - 60 6 free free free free free
2NCH 600 R150 2000 6.0 X R1.5 5.00 20.00 5.70 - 60 6 free free free free free
2NCH 600 R150 3000 6.0 X R1.5 5.00 | 30.00 5.70 - 60 6 free free free free free
2NCH 800 R020 2400 8.0 X R0.2 8.00 24.00 7.60 = 65 8 free free free free free
2NCH 800 R030 2400 8.0 X R0.3 8.00 24.00 7.60 - 65 8 free free free free free
2NCH 800 R050 2400 8.0 X R0.5 8.00 24.00  7.60 - 65 8 free free free free free
2NCH 800 R100 2400 8.0 X R1.0 8.00 24.00  7.60 - 65 8 free free free free free
2NCH 800 R150 2400 8.0 X R1.5 8.00 24.00 7.60 - 65 8 free free free free free
2NCH 1000 R050 2500 10.0 X R0.5  10.00 | 25.00 9.50 - 70 10 free free free free free
2NCH 1000 R100 2500 = 10.0 X R1.0 = 10.00 | 25.00 @ 9.50 - 70 10 free free free free free
2NCH 1200 R050 2500 | 12.0 X R0.5 | 12.00 | 25.00  11.50 - 80 12 free free free free free
2NCH 1200 R100 2500 12.0 X R1.0 | 12.00 25.00 11.50 - 80 12 free free free free free
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4F Necked Corner Radius for Super Hardened Steels

Features

e Extended neck style for long reach applications

¢ 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 super hardened steels

¢ Improved workpiece surface quality
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<2 Ul Mo 712 J120 Metet Cutting Dia. Corner Radius
- X0 27 AT ASsH 12 71B450] 248
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Recommended workpiece Material : ©: Z[X(First choice), O: ¥ E(Alternative choice), 4: H3%{(Limited choice)
S/ ESE | agola | xy | BN3=Y | 13y | Zaed .
(-HB350) ' Hgoag) | (~HB260) Lo N Leiars! (HRCS5-68) | glets a1 | = 812 %frlm?? B3 axlg zaael &
Cg;g:r/?f;' S/t/;!?y Stainless Steel | Cast Iron e éatreeelne aétee:‘e Supers};i:er‘dened Titanium Alloy | Copper Alloy irﬂ:)nyum Resin & Plastics | Graphite

(up to 240 HB) | (up to 260 HB)

(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)
O VN O O @)
(Unit: mm)
_ HEE FHiziol T fE 20|
gaxetEd | 28 Ry =3 Ty 45 Actual Effective Length depending
HE HE Cutting Dia. Length | Length | Neck Dia| Taper | Overall | Shank P .
Prllijclt_Nio X Radius of of Cut | of Reach Angle | Length Dia. i el sl gl et
' Ball Nose
(d X R) n 2 d2 0° L D

30 1° 1°30° 2° 3°

4NCH 100 R005 400 1.0 X R0.05 0.80 = 4.00 0.95 15 45
4NCH 100 R005 500 1.0 X R0.05 0.80 | 5.00 0.95 15 45
4NCH 100 RO05 600 1.0 X R0.05 0.80 = 6.00 0.95 15 45
4NCH 100 RO05 800 1.0 X R0.05 0.80 = 800 0.95 15 45
4NCH 100 R005 1000 1.0 X R0.05 0.80 = 10.00 0.95 15 45
4NCH 100 R005 1200 1.0 X R0.05 0.80 | 12.00 0.95 15 45
4NCH 100 R005 1600 1.0 X R0.05 0.80 | 16.00 0.95 15 45
4NCH 100 RO10 400 1.0 XRO0.1 0.80 | 4.00 0.95 15 45
4NCH 100 RO10 500 1.0XRO0.1 0.80  5.00 095 15 45
4NCH 100 RO10 600 1.0 X RO0.1 0.80 | 6.00 0.95 15 45
4NCH 100 RO10 800 1.0XRO0.1 0.80 = 800 0.9 15 45
4NCH 100 RO10 1000 1.0 XRO0.1 0.80 | 10.00 0.95 15 45
4NCH 100 RO10 1200 1.0 XRO.1 0.80  12.00 0.95 15 45
4NCH 100 RO10 1600 1.0 X R0.1 0.80 | 16.00 0.95 15 45
4NCH 100 R020 400 1.0XR0.2 0.80 = 4.00 0.95 15 45
4NCH 100 R020 500 1.0XR0.2 0.80 | 5.00 0.95 15 45
4NCH 100 R020 600 1.0XR0.2 0.80 = 6.00 0.95 15 45
4NCH 100 R020 800 1.0XR0.2 0.80 | 800 0.95 15 45
4NCH 100 R020 1000 1.0XR0.2 0.80  10.00 0.95 15 45
4NCH 100 R020 1200 1.0XR0.2 0.80 | 12.00 0.95 15 45

4.22 4.37 4.53 4.69 5.07
5.26 5.44 5.63 5.84 6.31
6.29 6.51 6.74 6.99 7.56
8.36 8.65 8.96 9.29 | 10.04
1043 1079  11.18 | 11.59 | 12.53
1249 1293  13.39 | 13.89 | 15.02
16.63 17.21 | 17.83 | 18.49 = 19.99
4.22 4.37 4.52 4.69 5.06
5.26 5.44 5.63 5.84 6.30
6.29 6.51 6.74 6.99 7.55
8.36 8.65 8.95 9.29  10.08
10.42 1078 | 1117 | 11,69 | 12.62
12.49 12,92 | 18.39 | 13.89 | 15.00
16.63 17.20 | 17.82 | 18.48 | 19.98
4.22 4.36 4.51 4.67 5.03
5.25 5.43 5.62 5.82 6.28
6.29 6.50 6.73 6.97 7.52
8.35 8.64 8.94 9.27  10.01
10.42 1078 @ 11.16 | 11.57 | 12.49
12.49 1292 | 13.38 | 13.87 | 14.98
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(Unit: mm)

HEtE iziol e |5 20|

gZxetd 2 | REd =4 g ©y 434 Actual Effective Length depending
M= Hs Cutting Dia. Length | Length | NeckDia| Taper | Overall | Shank inAli i
I H= X Radius of of Cut | of Reach Angle | Length Dia. on inclined angle of workpiece
Product No.
Ball Nose
(dXR) bl 12 d2 0° L D

307 1° 1°30° 2° 3°

4NCH 100 R005 400 1.0 X R0.05 0.80 400 095 15 45
4NCH 100 RO05 500 1.0 X R0.05 0.80 500 0.9 15 45
4NCH 100 R005 600 1.0 X R0.05 0.80 @ 6.00 0.95 15 45
4NCH 100 R005 800 1.0 X R0.05 0.80 = 800 0.95 15 45
4NCH 100 R005 1000 1.0 X R0.05 0.80 | 10.00 0.95 15 45
4NCH 100 R005 1200 1.0 X R0.05 0.80 | 12.00 0.95 15 45
4NCH 100 RO05 1600 1.0 X R0.05 0.80 | 16.00 0.95 15 45
4NCH 100 RO10 400 1.0XR0.1 0.80 | 4.00 0.95 15 45

4.22 4.37 4.53 4.69 5.07
5.26 5.44 5.63 5.84 6.31
6.29 6.51 6.74 6.99 7.56
8.36 8.65 8.96 9.29  10.04
10.43 1079  11.18 | 11.69 | 12.563
1249 1293  13.39 | 13.89 | 15.02
16.63  17.21  17.83 | 18.49 | 19.99
4.22 4.37 4.52 4.69 5.06
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4NCH 100 RO10 500 1.0XRO0.1 0.80 = 500 0.95 15 45 5.26 5.44 5.63 5.84 6.30
4NCH 100 RO10 600 1.0 XRO0.1 0.80 | 6.00 0.95 15 45 6.29 6.51 6.74 6.99 7.55
4NCH 100 RO10 800 1.0 XRO0.1 0.80 = 800 0.95 15 45 8.36 8.65 8.95 9.29  10.08
4NCH 100 RO10 1000 1.0 X RO.1 0.80 | 10.00 0.95 15 45 10.42 1078 | 1117 | 11,59 | 12.62
4NCH 100 RO10 1200 1.0 X RO.1 0.80  12.00 0.95 15 45 1249 1292  13.39  13.89 15.00

4NCH 100 RO10 1600 1.0 X RO.1 0.80 | 16.00 0.95 15 45
4NCH 100 R020 400 1.0XR0.2 0.80 = 4.00 0.95 15 45
4NCH 100 R020 500 1.0XR0.2 0.80 | 5.00 0.95 15 45
4NCH 100 R020 600 1.0XR0.2 0.80 = 6.00 0.95 15 45
4NCH 100 R020 800 1.0XR0.2 0.80 | 800 0.95 15 45
4NCH 100 R020 1000 1.0XR0.2 0.80  10.00 0.95 15 45
4NCH 100 R020 1200 1.0XR0.2 0.80 | 12.00 0.95 15 45
4NCH 100 R020 1600 1.0XR0.2 0.80 | 16.00 0.95 15 45
4NCH 100 RO30 400 1.0XR0.3 0.80 400 0.95 15 45
4NCH 100 R0O30 500 1.0XR0.3 0.80 5.00 0.95 15 45
4NCH 100 R030 600 1.0XR0.3 0.80 6.00 0.95 15 45
4NCH 100 R0O30 800 1.0XR0.3 0.80 8.00 0.95 15 45
4NCH 100 R030 1000 1.0XR0.3 0.80 | 10.00  0.95 15 45
4NCH 100 R030 1200 1.0XR0.3 0.80  12.00 0.95 15 45
4NCH 100 R030 1600 1.0XR0.3 0.80 | 16.00 0.95 15 45

16.63 17.20 | 17.82 | 18.48 | 19.98
4.22 4.36 4.51 4.67 5.03
5.25 5.43 5.62 5.82 6.28
6.29 6.50 6.73 6.97 7.52
8.35 8.64 8.94 9.27  10.01
10.42 1078 @ 11.16 | 11.57 | 12.49
12.49 1292 | 13.38 | 13.87 | 14.98
16.62 17.20 @ 17.81 | 18.47 | 19.95
4.22 4.35 4.50 4.66 5.01
5.25 5.42 5.61 5.81 6.25
6.28 6.49 6.72 6.96 7.50
8.35 8.63 8.93 9.26 9.98
10.42  10.77 | 11.15 | 11.56 | 12.47
1249 1291 1337 | 1386 14.96
16.62 1719 | 17.80 | 18.46 = 19.93

4NCH 120 RO10 400 1.2X R0.1 1.00 4.00 1.14 15 45 4.24 4.39 4.54 4.71 5.08
4NCH 120 R0O10 600 1.2 XRO0.1 1.00 6.00 1.14 15 45 6.31 6.53 6.76 7.01 7.57
4NCH 120 RO10 800 1.2 XR0.1 1.00 8.00 1.14 15 45 8.38 8.67 8.97 9.31 10.06
4NCH 120 RO10 1200 1.2 XR0.1 1.00 12.00 1.14 15 45 12561 1294 1341 | 13.91 | 15.03
4NCH 120 R020 400 1.2XR0.2 1.00 4.00 1.14 15 45 4.24 4.38 4.53 4.69 5.06

4NCH 120 R020 600 1.2 XR0.2 1.00  6.00 1.14 15 45
4NCH 120 R020 800 1.2XR0.2 1.00  8.00 1.14 15 45
4NCH 120 R020 1200 1.2XR0.2 1.00 12.00 1.14 15 45
4NCH 120 R0O30 400 1.2XR0.3 1.00  4.00 1.14 15 45
4NCH 120 R0O30 600 1.2XR0.3 1.00  6.00 1.14 15 45
4NCH 120 R0O30 800 1.2XR0.3 1.00  8.00 1.14 15 45
4NCH 120 R030 1200 1.2XR0.3 1.00 | 12.00 @ 1.14 15 45

6.31 6.52 6.75 6.99 7.54
8.37 8.66 8.96 9.29  10.08
12,51 | 1294 1340 13.89 15.00
4.24 4.37 4.52 4.68 5.03
6.30 6.51 6.74 6.98 7.52
8.37 8.65 8.95 9.28  10.01
12.50 12,93 | 13.39 | 13.88 | 14.98

B = - T = T = T T - S e e e S o . > T > S S N S . T T - T - T - T T S T S i S N S

4NCH 150 RO10 600 1.5 XR0.1 1.35 6.00 1.44 15 45 6.31 6.53 6.76 7.01 7.57
4NCH 150 RO10 800 1.5 XR0.1 1.35 8.00 1.44 15 45 8.38 8.67 8.97 9.31 10.06
4NCH 150 RO10 1200 1.5 XR0.1 1.36 | 12.00  1.44 15 45 12.61 1294 | 13.41 | 13.91 | 15.03

34



(Unit: mm)

HEtE THizio] e |5 2ol

gdxetd 2 | RE¥ =4 g dy 434 Actual Effective Length depending

HZ S Cutting Dia. Length | Length |Neck Dia| Taper | Overall | Shank on inclined angle of workpiece Ry

P = X Radius of of Cut | of Reach Angle | Length Dia. 9 [ P

roduct No. B =

all Nose S

(dXR) I 12 d2 0° L D 30’ 10 1030° 20 30 T

g

=

4NCH 150 R010 1600 1.5 X R0.1 1.35 16.00 1.44 15 45 16.65 | 17.22 | 17.84 | 18.51 @ 20.00 %

4NCH 150 R010 2000 1.5 X R0.1 1.36 20.00 1.44 15 50 20.78 21,50 2227 @ 23.11 free §
4NCH 150 R020 600 1.5 XR0.2 1.35 6.00 1.44 15 45 6.31 6.52 6.75 6.99 7.54
4NCH 150 R020 800 1.6 XR0.2 1.35 8.00 1.44 15 45 8.37 8.66 8.96 9.29 10.03

4NCH 150 R020 1200 1.5 XR0.2 1.36 | 12.00 1.44 15 45
4NCH 150 R020 1600 1.5 XR0.2 1.35  16.00 1.44 15 45
4NCH 150 R020 2000 1.5 XR0.2 1.35 | 20.00 1.44 15 50

1251 1294 1340 @ 13.89 | 15.00
16.64 17.22 17.83 | 18.49 | 19.98
20.78 2149 2226 23.09 free

4NCH 150 R030 600 1.5 XR0.3 1.35 6.00 1.44 15 45 6.30 6.51 6.74 6.98 7.52
4NCH 150 R0O30 800 1.5 XR0.3 1.35 8.00 1.44 15 45 8.37 8.65 8.95 9.28  10.01
4NCH 150 R0O30 1200 1.5 XR0.3 1.36 | 12.00  1.44 15 45 12.60 12,93 # 13.39 | 13.88 @ 14.98

4NCH 150 R030 1600 1.5 XR0.3 1.35 | 16.00 @ 1.44 15 45
4NCH 150 R030 2000 1.5 XR0.3 1.35  20.00 @ 1.44 15 50
4NCH 150 R050 600 1.5 XR0.5 135  6.00 1.44 16 45
4NCH 150 R050 800 1.5 XR0.5 1.35 8.00 1.44 15 45
4NCH 150 R050 1200 1.5 XR0.5 1.36 | 12.00 @ 1.44 15 45
4NCH 150 R050 1600 1.5 XR0.5 1.35 | 16.00 1.44 15 45
4NCH 150 R050 2000 1.5 XR0.5 1.35 20.00 1.44 15 50

16.64 17.21 | 17.82 | 18.48 | 19.95
20.77 | 2149 | 2225 23.08 free
6.30 6.50 6.71 6.95 7.47
8.36 8.64 8.93 9.25 9.96
12.60 12,92 | 13.36 | 13.85 | 14.93
16.63 1719 | 17.80 | 18.45 = 19.90
20.77 | 21.47 | 22.23 | 23.05 free

4NCH 200 RO10 600 2.0 XR0.1 1.70 = 6.00 1.92 15 45 6.35 6.57 6.80 7.05 7.62
4NCH 200 RO10 800 2.0 XR0.1 1.70 | 8.00 1.92 15 45 8.42 8.71 9.02 9.35  10.10
4NCH 200 RO10 1000 2.0 XR0.1 1.70 | 10.00 1.92 15 45 10.48 10.84 1123 | 11.65  12.59
4NCH 200 RO10 1200 2.0 XR0.1 1.70 | 12.00 1.92 15 45 12,65 12,98 | 13.45 | 13.95 | 15.07
4NCH 200 R0O10 1600 2.0 XR0.1 1.70  16.00 | 1.92 15 50 16.68 17.26 17.88 | 18.55 free
4NCH 200 RO10 2000 2.0 X R0.1 1.70 | 20.00 1.92 15 50 20.82 | 21.64 | 22.32 | 23.15 free
4NCH 200 RO10 2500 2.0 XR0.1 1.70 | 26.00 1.92 15 60 2699 26.89 27.86 free free

4NCH 200 R020 600 2.0 XR0.2 1.70 6.00 1.92 15 45
4NCH 200 R020 800 2.0XR0.2 1.70 8.00 1.92 15 45
4NCH 200 R020 1000 2.0 XR0.2 1.70 | 10.00 1.92 15 45
4NCH 200 R020 1200 2.0XR0.2 170 | 12.00 1.92 15 45
4NCH 200 R020 1600 2.0XR0.2 1.70 | 16.00 1.92 15 50
4NCH 200 R020 2000 2.0XR0.2 1.70 | 20.00 1.92 15 50
4NCH 200 R020 2500 2.0XR0.2 1.70 | 25.00 1.92 15 60
4NCH 200 R030 600 2.0XR0.3 1.70  6.00 1.92 15 45
4NCH 200 R030 800 2.0XR0.3 1.70 = 8.00 1.92 15 45
4NCH 200 R0O30 1000 2.0XR0.3 1.70 | 10.00 1.92 15 45
4NCH 200 R0O30 1200 2.0XR0.3 1.70 | 12,00 1.92 15 45

6.34 6.56 6.79 7.04 7.59
8.41 8.70 9.01 9.34 | 10.08
10.48 10.84 1122 | 11.64 12.56
1265 1298 @ 13.44 | 13.93 @ 15.05
16.68 17.26 = 17.87 @ 18.53 free

20.82 | 21.63 2231 2313  free

2598 | 26.88 27.85 28.88 @ free

6.34 6.55 6.78 7.02 7.57
8.41 8.69 8.99 9.32 | 10.06
10.48 10.83  11.21 | 11.62 | 12.54
1254 1297 1343 | 13.92 | 15.03

4NCH 200 R030 1600 2.0XR0.3 1.70 16.00 @ 1.92 15 50 16.68 1725 17.86 @ 18.52 free
4NCH 200 RO30 2000 2.0XR0.3 1.70 | 20.00 @ 1.92 15 50 20.81 | 21.63 2229 23.12 free
4NCH 200 R030 2500 2.0XR0.3 1.70 | 256.00 1.92 15 60 2598 | 26.88 | 27.84 @ 28.87 free
4NCH 200 R050 600 2.0 X R0.5 1.70 6.00 1.92 15 45 6.33 6.54 6.76 6.99 7.52
4NCH 200 R050 800 2.0XR0.5 1.70 8.00 1.92 15 45 8.40 8.68 8.97 9.29 | 10.00
4NCH 200 R050 1000 2.0XR0.5 170 | 10.00 @ 1.92 15 45 10.47  10.82 | 11.19 | 11,69 | 12.49
4NCH 200 R050 1200 2.0 XR0.5 1.70 | 12.00  1.92 15 45 12.64 1296 @ 13.41 | 13.89 @ 14.98

B = T T S e = T T o e S e I N > T I S N N S e - T = TR S T T = T T S N N - S~ S N SN

4NCH 200 R050 1600 2.0 XR0.5 1.70 | 16.00 @ 1.92 15 50 16.67 1723  17.84 1849  free
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(Unit: mm)
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M= Hs Cutting Dia. Length | Length | NeckDia| Taper | Overall | Shank inAli i
I H= X Radius of of Cut | of Reach Angle | Length Dia. on inclined angle of workpiece
Product No. B
all Nose
(dXR) bl 12 d2 0° L D 30° 10 130" 20 30

4NCH 200 R050 2000 2.0 XR0.5 1.70  20.00 1.92 15 50
4NCH 200 R050 2500 2.0 XR0.5 1.70  25.00 1.92 15 60

20.81 | 21.61 2227 23.09 @ free
2597 | 26.86 27.81 | 28.84 free

=
(=}
w

8
pu
=
3
@
3
2
3
1]
@
@D
@

4NCH 250 R0O10 1000 2.5 X R0.1 2.00  10.00 2.39 15 45 1054 | 1090 1129  11.71  12.66
4NCH 250 RO10 1600 2.5 X R0.1 2.00 | 16.00 2.39 15 50 16.74  17.32  17.94 @ 18.61 free
4NCH 250 RO10 2500 2.5 XR0.1 2,00  25.00 2.39 15 60 26.06 2695 27.92 free free

4NCH 250 R020 1000 2.5XR0.2 2,00 | 10.00 2.39 15 45
4NCH 250 R020 1600 2.5 XR0.2 2.00 16.00 2.39 15 50
4NCH 250 R020 2500 2.5 XR0.2 2.00 | 25.00 2.39 15 60
4NCH 250 R030 1000 2.5 XR0.3 2,00  10.00 2.39 15 45
4NCH 250 R030 1600 2.5XR0.3 2,00 | 16.00 2.39 15 50
4NCH 250 R030 2500 2.5XR0.3 2,00 2500 2.39 15 60
4NCH 250 R050 1000 2.5 XR0.5 2,00  10.00 2.39 15 45
4NCH 250 R050 1600 2.5 XR0.5 2,00  16.00 2.39 15 50
4NCH 250 R050 2500 2.5 XR0.5 2,00 | 25.00 2.39 15 60
4NCH 300 RO10 1000 3.0 XR0.1 2,50  10.00 2.86 15 50
4NCH 300 RO10 1200 3.0 XR0.1 250 | 12.00 2.86 15 50

10.54 1090 11.28 | 11.70 | 12.63
16.74 | 17.32 | 17.93 | 18.60 free
26.04  26.94 2791 free free
10.53  10.89 1127  11.68 12.61
16.74  17.31 | 1792 1858 free
26.04 @ 26.94 | 27.90 free free
10.683 10.88 | 11.25 | 11.65 | 12.56
16.73  17.29 1790 1855  free
26.03  26.92 27.88 free free
10.60 10.96 @ 11.36 | 11.78  12.73
12.67 13.10 13.57 # 14.08 15.21

4NCH 300 RO10 1600 3.0 XRO.1 2,50  16.00 2.86 15 60 16.80 17.38 @ 18.01 | 18.68 @ 20.19
4NCH 300 RO10 2000 3.0 X RO.1 2,50 | 20.00 2.86 15 60 20.93 | 21.66 @ 22.44 2328 @ 25.16
4NCH 300 RO10 2500 3.0 XRO.1 250  25.00 2.86 15 60 26.10 | 27.01 | 27.98 = 29.03 free

4NCH 300 RO10 3000 3.0 X RO.1 2,50 | 30.00 2.86 15 70
4NCH 300 RO10 3500 3.0 X R0.1 250 3500 2.86 15 70
4NCH 300 R020 1000 3.0XR0.2 2,50 | 10.00 2.86 15 50
4NCH 300 R020 1200 3.0XR0.2 250  12.00 2.86 15 50
4NCH 300 R020 1600 3.0 XR0.2 250 | 16.00 2.86 15 60
4NCH 300 R020 2000 3.0 XR0.2 250  20.00 2.86 15 60
4NCH 300 R020 2500 3.0 XR0.2 250 | 25.00 2.86 15 60
4NCH 300 R020 3000 3.0XR0.2 2,50  30.00 2.86 15 70
4NCH 300 R020 3500 3.0 XR0.2 250 | 35.00 286 15 70
4NCH 300 R030 1000 3.0 XR0.3 250  10.00 2.86 15 50
4NCH 300 R030 1200 3.0 XR0.3 250 | 12,00 2.86 15 50
4NCH 300 R030 1600 3.0 XR0.3 250  16.00 2.86 15 60
4NCH 300 R030 2000 3.0 XR0.3 2,50 | 20.00 2.86 15 60
4NCH 300 R030 2500 3.0 XR0.3 250 | 25.00 2.86 15 60
4NCH 300 R030 3000 3.0 XR0.3 2,50 | 30.00 2.86 15 70
4NCH 300 R0O30 3500 3.0 XR0.3 250 3500 2.86 15 70
4NCH 300 R050 1000 3.0 XR0.5 2,50 | 10.00 2.86 15 50
4NCH 300 R050 1200 3.0 XR0.5 2,50  12.00 2.86 15 50
4NCH 300 R050 1600 3.0 XR0.5 250 | 16.00 2.86 15 60
4NCH 300 R050 2000 3.0 XR0.5 2,50  20.00 2.86 15 60
4NCH 300 R050 2500 3.0 XR0.5 250 | 25.00 2.86 15 60
4NCH 300 R050 3000 3.0 XR0.5 2,50 | 30.00 2.86 15 70
4NCH 300 R050 3500 3.0 XR0.5 2,50 | 35.00 2.86 15 70
4NCH 300 R100 1000 3.0XR1.0 2,50  10.00 2.86 15 50

3127 | 32.36 | 33.52 | 34.78 free
36.44 | 37.71 | 39.06 @ 40.53 free
10.59 10.96 | 11.35 | 11.76 | 12.70
12.66 13.10  13.66 | 14.06 = 15.19
16.80 17.38 # 18.00 | 18.66 = 20.16
2093 | 21.65 2243 2326 25.13
26.10 = 27.00 27.97 29.01 free
31.27 | 32.35 | 3351 34.76 free
36.44 37.70 39.05 40.51 free
10.59  10.95  11.34 | 11.76  12.68
1266 13.09 13.55 | 14.05 | 15.16
16.79 | 17.37 | 17.99 1865 20.14
20.93 | 21.65 | 2242 | 2325 25.11
26.10 | 27.00 | 27.96 @ 29.00 free
31.26  32.34  33.50 | 34.75 free
36.43 | 37.69 | 39.04 40.50 free
10.68 1094 11.31 | 11.72 | 12.63
12.65 13.08 @ 13.63 | 14.02 @ 15.12
16.79  17.35 | 17.96 | 18.62 | 20.09
20.92 | 21.63 2240 2322 25.06
26.09 | 26.98 | 27.94 | 28.97 free
31.26  32.33 | 33.48 34.72 free
36.43 | 37.68 | 39.02 | 40.47 free
10.67 1090 1126  11.64 12.51
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M= Hs Cutting Dia. Length | Length | Neck Dia| Taper | Overall | Shank oAl i
I e= X Radius of of Cut | of Reach Angle | Length Dia. on inclined angle of workpiece
Product No. B
all Nose
(d XR) il 12 d2 0° L D 30° 10 130" 20 30

4NCH 300 R100 1200 3.0XR1.0 250 | 12.00 2.86 15 50
4NCH 300 R100 1600 3.0XR1.0 250 16.00 2.86 15 60
4NCH 300 R100 2000 3.0XR1.0 2,50 | 20.00 2.86 15 60
4NCH 300 R100 2500 3.0XR1.0 2,50 | 25.00 2.86 15 60
4NCH 300 R100 3000 3.0XR1.0 2,50 | 30.00 2.86 15 70
4NCH 300 R100 3500 3.0XR1.0 250 3500 2.86 15 70
4NCH 400 RO10 1200 4.0XR0.1 4.00 | 12.00 3.80 15 50

1264 13.04 1348 | 13.94 | 14.99
16.77  17.32 1791 | 18,54 | 19.97
20.90 | 21.60 @ 22.34 23.14 2494
26.07 | 26.95 | 27.88 28.89 free
3124 | 32.30 | 33.43 @ 34.64 free
36.41 | 37.64 | 38.97 @ 40.39 free
12,78 1322  13.70 | 14.21 | 15.35
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4NCH 400 R010 1600 4.0 XR0.1 4.00  16.00 3.80 15 60 16.92 | 1750 18.13  18.81 free
4NCH 400 RO10 2000 4.0 XR0.1 4.00 | 20.00 3.80 15 60 21.06  21.78 2256 23.41 free
4NCH 400 RO10 2500 4.0 XR0.1 4.00  25.00 3.80 15 60 26.22 2713  28.11 free free
4NCH 400 RO10 3000 4.0 XR0.1 4.00 | 30.00 3.80 15 60 31.39 3248 33.65 free free
4NCH 400 RO10 3500 4.0 XR0.1 4.00  35.00 3.80 15 70 36.56 @ 37.83 free free free

4NCH 400 RO10 4000 4.0 XRO.1 4.00 | 40.00 3.80 15 80
4NCH 400 R020 1200 4.0 XR0.2 4.00  12.00 3.80 15 50
4NCH 400 R020 1600 4.0 XR0.2 4.00 | 16.00 3.80 15 60
4NCH 400 R020 2000 4.0 XR0.2 4.00 | 20.00 3.80 15 60
4NCH 400 R020 2500 4.0 X R0.2 4.00 25.00 3.80 15 60
4NCH 400 R020 3000 4.0XR0.2 4.00  30.00 3.80 15 60
4NCH 400 R020 3500 4.0 XR0.2 4.00 | 35.00 3.80 15 70
4NCH 400 R020 4000 4.0 XR0.2 4.00 | 40.00 3.80 15 80
4NCH 400 R030 1200 4.0XR0.3 4.00 | 12.00 = 3.80 15 50
4NCH 400 R030 1600 4.0XR0.3 4.00 16.00 3.80 15 60
4NCH 400 R030 2000 4.0XR0.3 4.00 | 20.00 3.80 15 60
4NCH 400 R030 2500 4.0XR0.3 4.00  25.00 3.80 15 60
4NCH 400 R030 3000 4.0 XR0.3 4.00 | 30.00 3.80 15 60
4NCH 400 R030 3500 4.0XR0.3 4.00  35.00 3.80 15 70
4NCH 400 R030 4000 4.0XR0.3 4.00 | 40.00 3.80 15 80
4NCH 400 R050 1200 4.0 XR0.5 4.00 12,00 3.80 12 50
4NCH 400 R050 1600 4.0 XR0.5 4.00  16.00 3.80 16 60
4NCH 400 R050 2000 4.0 XR0.5 4.00  20.00 3.80 20 60
4NCH 400 R050 2500 4.0 XR0.5 4.00 25.00 3.80 25 60
4NCH 400 R050 3000 4.0 XR0.5 4.00 | 30.00 3.80 15 60
4NCH 400 R050 3500 4.0 XR0.5 4.00  35.00 3.80 15 70
4NCH 400 R050 4000 4.0 XR0.5 4.00 | 40.00 3.80 15 80
4NCH 400 R100 1200 4.0XR1.0 4.00 12,00 3.80 15 50
4NCH 400 R100 1600 4.0XR1.0 4.00  16.00 3.80 15 60
4NCH 400 R100 2000 4.0XR1.0 4.00 | 20.00 3.80 15 60
4NCH 400 R100 2500 4.0XR1.0 4.00  25.00 3.80 15 60
4NCH 400 R100 3000 4.0XR1.0 4.00 | 30.00 3.80 15 60
4NCH 400 R100 3500 4.0XR1.0 4.00  35.00 3.80 15 70
4NCH 400 R100 4000 4.0XR1.0 4.00 | 40.00 3.80 15 80
4NCH 500 RO10 2000 5.0 XR0.1 5,00 | 20.00 4.75 15 60
4NCH 500 RO10 4000 5.0 XR0.1 5,00 | 40.00 4.75 15 80

41.72 | 4317 free free free
1278 1322  13.69 1419 15.33
16.91 | 17.50 18.12 18.79  free
21.05 2177 2255 2339 free
26.22 2712 28.09 free free
31.38 @ 32.47 | 33.64 free free
36.55 37.82 free free free
41.72 | 4317 free free free
1277 | 1321  13.68  14.18 @ 15.30
16.91 17.49 ' 18.11  18.78 free
21.04 | 21.77 2254 2338 @ free
26.21 | 2712  28.08  free free
31.38 3246 33.63 free free
36.55 37.81 free free free
41.72 | 43.16 free free free
12.77 1320 13.65 | 14.15 15.26
16.90 | 17.47  18.09 18.75  free
21.04 2175 2252 2335 free
26.21 2710 28.06 @ 29.10 free
31.37 | 32.45 | 33.60 free free
36.54  37.80 free free free
41.71 | 43.15 free free free
12.75 | 13.16 | 13.60 14.07 @ 15.13
16.89 | 17.44  18.08 | 18.67 free
21.02 | 21.72 2247 2327 @ free
26.19 | 27.07  28.01 29.02 free
31.36 3242 33.55 free free
36.63 = 37.76 | 39.09 free free
41.69  43.11 free free free
21.156 | 21.88 free free free

D O OO OO O OO O OO0 O o0 0O OO 0 0 0O OO OO 0O 0O OO o0 OO o OO OO 0O OO oo 0O OO ;O o0 o0 o0 0O o0 0O o0 oo o0 O O;

41.82 free free free free
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e e CungDa | Lengh | Lo NeckDa Jsper | Overel | Stk on iclned angleof worpece

s el e, Ball Nose

% (d X R) 11 12 d2 0° L D 30 10 1930° o0 30

=1

% 4NCH 500 R020 2000 5.0 X R0.2 500 20.00 4.75 15 60 6 2114 21.87  free free free

g 4NCH 500 R020 4000 5.0 XR0.2 5.00 40.00 4.75 15 80 6 41.82 | free free free free
4NCH 500 RO30 2000 5.0XR0.3 500 20.00 475 15 60 6 2114 | 21.87  free free free
4NCH 500 RO30 4000 5.0 XR0.3 500 40.00 4.75 15 80 6 41.81 free free free free
4NCH 500 R050 2000 5.0 X R0.5 500 20.00 475 15 60 6 21.13 | 21.85  free free free
4NCH 500 R0O50 4000 5.0 XR0.5 5.00 40.00 4.75 15 80 6 41.81 free free free free
4NCH 500 R100 2000 5.0XR1.0 500 20.00 4.75 15 60 6 2112 | 21.82  free free free
4NCH 500 R100 4000 5.0XR1.0 5.00 40.00 4.75 15 80 6 4179 | free free free free
4NCH 600 RO10 2000 6.0 X RO.1 6.00 20.00 5.70 - 60 6 free free free free free
4NCH 600 RO10 4000 6.0 X RO.1 6.00 40.00 5.70 - 80 6 free free free free free
4NCH 600 R020 2000 6.0 X R0.2 6.00 20.00 5.70 - 60 6 free free free free free
4NCH 600 R020 4000 6.0 XR0.2 6.00 | 40.00 5.70 ° 80 6 free free free free free
4NCH 600 R030 2000 6.0 XR0.3 6.00  20.00 5.70 - 60 6 free free free free free
4NCH 600 R0O30 4000 6.0 X R0.3 6.00 40.00 5.70 - 80 6 free free free free free
4NCH 600 R050 2000 6.0 X R0.5 6.00 20.00 5.70 - 60 6 free free free free free
4NCH 600 R050 4000 6.0 X R0.5 6.00 | 40.00 5.70 - 80 6 free free free free free
4NCH 600 R100 2000 6.0 XR1.0 6.00 @ 20.00 5.70 - 60 6 free free free free free
4NCH 600 R100 4000 6.0 XR1.0 6.00 40.00 5.70 = 80 6 free free free free free
4NCH 800 R030 2500 8.0XR0.3 9.00 25.00 7.60 - 65 8 free free free free free
4NCH 800 R050 2500 @ 8.0 XR0.5 9.00 25.00 7.60 - 65 8 free free free free free
4NCH 800 R100 2500 @ 8.0XR1.0 9.00 25.00 7.60 - 65 8 free free free free free
4NCH 800 R150 2500 8.0XR1.5 9.00 25.00 7.60 - 65 8 free free free free free
4NCH 1000 R050 2500 & 10.0 X R0.5 11.00 25.00 9.50 - 70 10 free free free free free
4NCH 1000 R100 2500 = 10.0 XR1.0 11.00 25.00 9.50 - 70 10 free free free free free
4NCH 1000 R150 2500 = 10.0XR1.5 11.00 25.00 9.50 - 70 10 free free free free free
4NCH 1000 R200 2500 @ 10.0 X R2.0 11.00  25.00 9.50 - 70 10 free free free free free
4NCH 1200 R0O50 3000 @ 12.0 XR0.5 12.00 # 30.00 11.50 - 80 12 free free free free free
4NCH 1200 R100 3000 12.0XR1.0 | 12.00 30.00 @ 11.50 = 80 12 free free free free free
4NCH 1200 R150 3000 = 12.0XR1.5 12.00 30.00 11.50 - 80 12 free free free free free
4NCH 1200 R200 3000 & 12.0XR2.0 | 12.00 | 30.00 @ 11.50 - 80 12 free free free free free
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2F Ball End for Super Hardened Steels
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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 super hardened steels

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

©: #|X|(First choice), O: ES(Alternative choice), A : H&H(Limited choice)

RIE/ESY | ampax | mm | BRESW | ammd | ARERE | | o oo !
o o oy (B0 (HB260) Pﬁ;hargjn(gd (HHF;CranezS) S ) EEmEE | 583 e BF 4T g BRAE £
Steel / Tool Steel Stainless Steel Cast Iron Stesl Stesl Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(Upto350HB) | (UP10240HB) | (upt0260 HB) | (1650 HRG) | (45 to 55 HRC) | (55 to 68 HR)
O A O O ©
(Unit: mm)
=28 X s =2 eSS 453
NE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H o
Product No. X Radius of Ball Nose
(dXR) 2 L D
2BH 020 040 S4 0.2 X RO.1 0.4 45 4
2BH 030 060 S4 0.3 X R0.15 0.6 45 4
2BH 040 080 S4 0.4 XR0.2 0.8 45 4
2BH 050 100 S4 0.5 X R0.25 1 45 4
2BH 060 120 S4 0.6 X R0.3 1.2 45 4
2BH 070 150 S4 0.7 X R0.35 1.5 45 4
2BH 080 200 S4 0.8 X R0.4 2 45 4
2BH 100 250 S4 1.0 X R0O.5 2.5 45 4
2BH 100 250 S6 1.0 X R0O.5 2.5 50 6
2BH 120 300 S4 1.2 X R0.6 3 45 4
2BH 150 300 S4 1.6 XR0.75 3 45 4
2BH 150 300 S6 1.6 XR0.75 3 50 6
2BH 200 500 S4 2.0 XR1.0 5 45 4
2BH 200 500 S6 2.0 XR1.0 5 50 6
2BH 250 600 S4 2.5 XR1.25 6 45 4
2BH 250 600 S6 2.5 XR1.25 6 50 6
2BH 300 800 S4 3.0 XR1.5 8 50 4
2BH 300 800 S6 3.0 XR1.5 8 60 6
2BH 350 800 S4 3.6 X R1.75 8 50 4
2BH 400 800 S4 4.0 X R2.0 8 60 4
2BH 400 800 S6 4.0 X R2.0 8 60 6
2BH 500 1000 S6 5.0 XR2.5 10 60 6
2BH 600 1200 60 6.0 X R3.0 12 60 6
2BH 600 1200 70 6.0 X R3.0 12 70 6
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2F Ball End for Super Hardened Steels

(Unit: mm)
HNE Hs %ﬁtﬁg%[:_;@ Lenglt-Er:JéorfCut Overe;xl_:xf}ength Sh}fri-%dia, H o
Y Product No. X Radius of Ball Nose
@ (d X R) 2 L D
3
T 2BH 600 1200 80 6.0 X R3.0 12 80 6
§ 2BH 600 1200 90 6.0 X R3.0 12 90 6
% 2BH 600 1200 100 6.0 X R3.0 12 100 6
2 2BH 700 1400 80 7.0 X R3.5 14 80 8
2BH 800 1400 60 8.0 X R4.0 14 60 8
2BH 800 1400 90 8.0 X R4.0 14 90 8
2BH 800 1400 100 8.0 X R4.0 14 100 8
2BH 800 1400 110 8.0 X R4.0 14 110 8
2BH 900 1600 100 9.0 X R4.5 16 100 10
2BH 1000 1800 70 10.0 X R5.0 18 70 10
2BH 1000 1800 90 10.0 X R5.0 18 90 10
2BH 1000 1800 100 10.0 X R5.0 18 100 10
2BH 1200 2200 75 12.0 X R6.0 22 75 12
2BH 1200 2200 100 12.0 X R6.0 22 100 12
2BH 1200 2200 110 12.0 X R6.0 22 110 12
2BH 1400 2400 110 14.0 X R7.0 24 110 14
2BH 1600 3000 110 16.0 X R8.0 30 110 16
2BH 1600 3000 160 16.0 X R8.0 30 160 16
2BH 2000 3800 160 20.0 X R10.0 38 160 20
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2F Square End for Super Hardened Steels

ooea

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 super hardened steels

e Improved workpiece surface quality
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Recommended workpiece Material :

Tolerance :

Cutting Dia.

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

©: #|X|(First choice), O: ES(Alternative choice), A : H&H(Limited choice)

RIE/ESY | ampax | mm | BRESW | ammd | ARERE | | o oo !
o o oy (B0 (HB260) Pﬁ;hargjgd (HHF;%“;;ZQ S ) EEmEE | 583 e BF 4T g BRAE £
Steel / Tool Steel Stainless Steel Cast Iron Stesl Stesl Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(Upto350HB) | (UP10240HB) | (upt0260 HB) | (1650 HRG) | (45 to 55 HRC) | (55 to 68 HR)

O A O O ©

(Unit: mm)
24 £ T 4=
NE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H o
Product No.
d 2 L D

2SH 020 040 S4 0.2 0.4 38 4

2SH 030 060 S4 0.3 0.6 38 4

2SH 040 080 S4 0.4 0.8 38 4

2SH 050 100 S4 0.5 1 38 4

2SH 060 120 S4 0.6 1.2 38 4

2SH 070 140 S4 0.7 1.4 38 4

2SH 080 160 S4 0.8 1.6 38 4

2SH 100 250 S4 1 2.5 40 4

2SH 100 250 S6 1 2.5 40 6

2SH 120 300 S4 1.2 3 40 4

2SH 150 400 S4 1.5 4 40 4

28H 150 400 S6 1.5 4 40 6

2SH 200 600 S4 2 6 40 4

2SH 200 600 S6 2 6 40 6

2SH 250 800 S4 2.5 8 40 4

2SH 250 800 S6 2.5 8 40 6

2SH 300 800 S4 3 8 45 4

2SH 300 800 S6 3 8 45 6

2SH 350 800 S4 3.5 8 45 4

2SH 400 1000 S4 4 10 45 4

2SH 400 1100 S6 4 11 45 6

2SH 450 1100 S6 4.5 11 45 6

2SH 500 1300 S6 5 13 50 6

2SH 550 1300 S6 5.5 13 50 6
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2F Square End for Super Hardened Steels

(Unit: mm)
=4 2% E KEEA
HNE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H o
Product No.

d 1 L D
2SH 600 1300 S6 6 13 50 6
2SH 650 1500 S8 6.5 18 60 8
2SH 700 1600 S8 7 16 60 8
2SH 750 1600 S8 7.5 16 60 8
2SH 800 1900 S8 8 19 60 8
2SH 850 1900 S10 8.5 19 70 10
2SH 900 1900 S10 9 19 70 10
2SH 950 1900 S10 9.5 19 70 10
2SH 1000 2200 S10 10 22 70 10
2SH 1050 2200 S12 10.5 22 75 12
2SH 1100 2200 S12 11 22 75 12
2SH 1200 2600 S12 12 26 75 12
2SH 1400 2600 S14 14 26 80 14
2SH 1600 3500 S16 16 35 100 16
2SH 2000 4000 S20 20 40 100 20

42



4F Square End for Super Hardened Steels

O [l [ =

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 super hardened steels

e Improved workpiece surface quality
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Recommended workpiece Material :
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Tolerance :

Cutting Dia.

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

©: #|X|(First choice), O: ES(Alternative choice), A : H&H(Limited choice)

RIE/ESY | ampax | mm | BRESW | ammd | ARERE | | o oo !
o o oy (B0 (HB260) Pﬁ;hargjgd (HHF;%“;;ZQ S ) EEmEE | 583 e BF 4T g BRAE £
Steel / Tool Steel Stainless Steel Cast Iron Stesl Stesl Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(Upto350HB) | (UP10240HB) | (upt0260 HB) | (1650 HRG) | (45 to 55 HRC) | (55 to 68 HR)

O A O O ©

(Unit: mm)
24 £ T 4=
NE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H o
Product No.
d 2 L D

4SH 100 250 S4 1 2.5 40 4

4SH 100 250 S6 1 2.5 40 6

4SH 150 400 S4 1.5 4 40 4

4SH 150 400 S6 1.5 4 40 6

4SH 200 600 S4 2 6 40 4

4SH 200 600 S6 2 6 40 6

4SH 250 800 S4 2.5 8 40 4

4SH 250 800 S6 2.5 8 40 6

4SH 300 800 S4 3 8 45 4

4SH 300 800 S6 3 8 45 6

4SH 350 800 S4 3.5 8 45 4

4SH 400 1100 S4 4 11 45 4

4SH 400 1100 S6 4 11 45 6

4SH 450 1100 S6 4.5 11 45 6

4SH 500 1300 S6 5 13 50 6

4SH 550 1300 S6 5.5 13 50 6

4SH 600 1500 S6 6 15 50 6

4SH 650 1500 S8 6.5 15 50 8

4SH 700 1600 S8 7 16 60 8

4SH 750 1600 S8 749 16 60 8

4SH 800 1900 S8 8 19 60 8

4SH 850 1900 S10 8.5 19 70 10

4SH 900 1900 S10 9 19 70 10

4SH 1000 2200 S10 10 22 70 10
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4F Square End for Super Hardened Steels

(Unit: mm)
=4 ey & M3
HNE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H o

2y Product No.
Q) d Al L D
g
T 4SH 1050 2200 S12 10.5 22 75 12
% 4SH 1200 2600 S12 12 26 75 12
=%
2 4SH 1400 2600 S14 14 26 80 14
@D
° 4SH 1600 3500 S16 16 35 100 16

4SH 2000 4000 S20 20 40 100 20
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2F Corner Radlius Long for Super 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 L
extreme hardness
e Cutting geometry specifically engineered for super hardened steels
e Improved workpiece surface quality
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Ex| Tolerance :
- Z0IE 24 AXHE AMEsl 045 718450| 248 Cutting Dia. Radius
« ZXo| = ERol 2ol AH MEE 2ol X5
+ 1 UDHRgo| L= HEX|E FEOR LHH0] 21 TAEAO| 7h50] e d<6: 0/-0.01 £0.01
- TAO| xi4ot BNS 2 NAE AXY 7180l ZixstE a-6-0r0.018

- 7Kguiol ZEot 248

Recommended workpiece Material : ©: Z[X(First choice), O: ¥S(Alternative choice), A: H3%{(Limited choice)

RIE/ESY | ampax | mm | BRESW | ammd | ARERE | | o oo !
o o oy (B0 (HB260) Pﬁ;hargjn(gd (HHF;CranezS) S ) EEmEE | 583 e BF 4T g BRAE £
Steel / Tool Steel (SJ;“:O‘EZSEOS:—TS; (upctzsgt‘srgrlilB) Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)

O A O O ©

(Unit: mm)
NE Hs %Eill)rfg%iR Lengl;Er:J%f Cut Overﬁxiength Sh;ouri%gia. B T
Product No. Corner R
(d x CR) 2 L D

2CLH 080 R020 50 0.8 X R0.2 1.6 50 6

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 100 R0O30 50 1.0 X RO.3 2.5 50 6

2CLH 120 R0O10 50 1.2 X RO.1 3 50 6

2CLH 120 R020 50 1.2 X R0O.2 3 50 6

2CLH 150 RO10 50 1.6 X RO.1 4 50 6

2CLH 150 R020 50 1.6 X R0O.2 4 50 6

2CLH 150 R0O30 50 1.5 X R0.3 4 50 6

2CLH 150 R050 50 1.5 X R0.5 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 R0O30 50 2.0 X R0.3 6 50 6

2CLH 200 R050 50 2.0 X R0.5 6 50 6

2CLH 300 R0O10 60 3.0 X RO.1 8 60 6

2CLH 300 R020 60 3.0 X R0.2 8 60 6

2CLH 300 R030 60 3.0 X R0.3 8 60 6

2CLH 300 R050 60 3.0 X R0.5 8 60 6

2CLH 300 R100 60 3.0 X R1.0 8 60 6

2CLH 400 RO10 60 4.0 X RO.1 i 60 6

2CLH 400 R020 60 4.0 X RO.2 i 60 6

2CLH 400 R0O30 60 4.0 X RO.3 11 60 6

2CLH 400 R050 60 4.0 X RO.5 11 60 6

2CLH 400 R100 60 4.0 X R1.0 11 60 6
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2F Corner Radlius Long for Super Hardened Steels

(Unit: mm)
27 X AUR 28 oy 453
HNE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H o

Y Product No. Corner R

P (d x CR) o L D

g

T 2CLH 500 R020 60 5.0 X R0.2 15 60 6

§ 2CLH 600 R010 60 6.0 X RO.1 18 60 6

% 2CLH 600 R020 60 6.0 X R0.2 15 60 6

2 2CLH 600 R030 60 6.0 X R0.3 15 60 6
2CLH 600 R050 60 6.0 X R0.5 15 60 6
2CLH 600 R100 60 6.0 XR1.0 {15! 60 6
2CLH 600 R150 60 6.0 X R1.5 15 60 6
2CLH 800 R0O10 60 8.0 X RO.1 19 60 8
2CLH 800 R020 60 8.0 X R0.2 19 60 8
2CLH 800 R030 60 8.0 X R0.3 19 60 8
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 800 R200 60 8.0 X R2.0 19 60 8
2CLH 1000 R020 70 10.0 X R0O.2 22 70 10
2CLH 1000 R030 70 10.0 X R0O.3 22 70 10
2CLH 1000 R050 70 10.0 X RO.5 22 70 10
2CLH 1000 R100 70 10.0 X R1.0 22 70 10
2CLH 1000 R150 70 10.0 X R1.5 22 70 10
2CLH 1000 R200 70 10.0 X R2.0 22 70 10
2CLH 1000 R250 70 10.0 X R2.5 22 70 10
2CLH 1200 R050 75 12.0 X R0O.5 26 75 12
2CLH 1200 R100 75 12.0 X R1.0 26 75 12
2CLH 1200 R150 75 12.0 X R1.5 26 75 12
2CLH 1200 R200 75 12.0 X R2.0 26 75 12
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4F Corner Radius Long for Super 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 super hardened steels

e Improved workpiece surface quality
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Recommended workpiece Material :
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Tolerance :
Cutting Dia. Radius
d<6: 0/-0.01
d>6: 0/-0.015 =0.01

©: #|X|(First choice), O: ES(Alternative choice), A : H&H(Limited choice)

RIE/ESY | ampax | mm | BRESW | ammd | ARERE | | o oo !
o o oy (B0 (HB260) Pﬁ;hargjn(gd (HHF;CranezS) S ) EEmEE | 583 e BF 4T g BRAE £
Steel / Tool Steel (SJ;“:O‘EZSEOS:—TS; (upctzsgt‘srgrlilB) Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)

O A O O ©

(Unit: mm)
NE Hs %Eill)rfg%iR Lengl;Er:J%f Cut Overﬁxiength Sh;ouri%gia. B T
Product No. Corner R
(d x CR) 2 L D

4CLH 150 R020 45 1.6 X R0.2 4 45 4

4CLH 150 R0O30 45 1.6 X RO.3 4 45 4

4CLH 200 R020 45 2.0 X R0.2 6 45 4

4CLH 200 RO30 45 2.0 X R0.3 6 45 4

4CLH 200 RO50 45 2.0 X R0.5 6 45 4

4CLH 300 R020 60 3.0 X R0.2 8 60 6

4CLH 300 R030 60 3.0 X R0.3 8 60 6

4CLH 300 R050 60 3.0 X R0.5 8 60 6

4CLH 400 R020 60 4.0 X R0.2 1 60 6

4CLH 400 R030 60 4.0 X R0O.3 11 60 6

4CLH 400 RO50 60 4.0 X RO.5 i 60 6

4CLH 400 R100 60 4.0 X R1.0 i 60 6

4CLH 500 R0O50 60 5.0 X R0.5 11 60 6

4CLH 600 R020 70 6.0 X R0.2 15 70 6

4CLH 600 R0O30 70 6.0 X R0.3 15 70 6

4CLH 600 R050 70 6.0 X R0.5 15 70 6

4CLH 600 R100 70 6.0 X R1.0 15 70 6

4CLH 600 R150 70 6.0 X R1.5 15 70 6

4CLH 800 R020 80 8.0 X R0.2 19 80 8

4CLH 800 R030 80 8.0 X R0.3 19 80 8

4CLH 800 R050 80 8.0 X R0.5 19 80 8

4CLH 800 R100 80 8.0 X R1.0 19 80 8

4CLH 1000 R050 80 10.0 X R0.5 22 80 10

4CLH 1000 R100 80 10.0 X R1.0 22 80 10
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4F Corner Radius Long for Super Hardened Steels

(Unit: mm)
_ =23 X 2R =28 g 4323
HNE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H T

Y Product No. Corner R

@ (dx CR) A L D

B

é 4CLH 1000 R150 80 10.0 X R1.5 22 80 10

% 4CLH 1200 R050 80 12.0 X RO.5 26 80 12

=%

2 4CLH 1200 R100 80 12.0 X R1.0 26 80 12

@

© 4CLH 1200 R200 80 12.0 X R2.0 26 80 12
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6F Square Endmill for Super Hardened Steel

coea

3
%)
<] 1 B
Features P ‘ o
Q
e Used micrograin solid carbide excellent for high speed cutting L 5
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 super hardened steels
e Improved workpiece surface quality
£x
Tol :
- Z0[Y 22 AT M) 14 13450] P48 e
- Z=jo| A= wol 40| Fn] AER Lol NS Cutting Dia.
o 0 LHOtR O] LI HEX|E FEo=2 INGAMO| £ DAEAXQ| 7120 ZiEkst
- TANro] X|40t HAS Zn2E ATy 7HZ0f AAlEtE v
- 71Boe| R} S48t o
Recommended workpiece Material : ©: Z[X(First choice), O: ¥S(Alternative choice), A: H3%{(Limited choice)
/g AEQI2|A B SNd=d | 1d=d Zag=d = Stz
(GEE=0) (~HB240)  (~HB 260) P(~HRC 50)d (H$°d45~55) (HRe85-88) | gz 512 | =81z E;D‘?f E5 4x|g BatrE =9
nggrﬁfj'ét@!‘?y Stainless Steel st e reh;gieelne aét;;ed SUDGFS’;':ef‘de”ed Titanium Alloy | Copper Alloy Lj;ﬂ::yum Resin & Plastics | Graphite
(Upto350HB) | (UP10240HB) | (upt0260 HB) | (1650 HRG) | (45 to 55 HRC) | (55 to 68 HR)
O A O O ©
(Unit: mm)
=24 =2 HE CEES
NE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. B T
Product No.
d 1 L D
6SH 600 1500 50 6 15 50 6
6SH 600 2000 60 6 20 60 6
6SH 600 2500 65 6 25 65 6
6SH 600 3000 70 6 30 70 6
6SH 800 2500 65 8 25 65 8
6SH 800 3000 70 8 30 70 8
6SH 800 3500 90 8 35 90 8
6SH 800 4000 90 8 40 90 8
6SH 1000 3500 80 10 35 80 10
6SH 1000 4500 100 10 45 100 10
6SH 1000 5500 110 10 55 110 10
6SH 1200 4000 90 12 40 90 12
6SH 1200 5000 100 12 50 100 12
6SH 1200 6000 110 12 60 110 12
6SH 1600 4500 100 16 45 100 16
6SH 1600 5000 110 16 50 110 16
6SH 1600 8000 150 16 80 150 16
6SH 2000 5000 110 20 50 110 20
6SH 2000 8000 150 20 80 150 20
6SH 2000 10000 160 20 100 160 20
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2F Necked Ball End

0 [ ]2 8 T —

Features -
e Extended neck style for long reach applications P G inctnded proie_[|
* 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
* Improved workpiece surface quality

od2

-
8

Actual Effective Length

m
=}
Ex|

g iy Tolerance :

§ - S 4 FYo2 e Tl MEtet i

2 - XOIE 2 AXHE AR 04 7124850| 48 Cutting Dia. Radius

2 « A0 G2 20| 20| 2 MEE Zo| Hs

- UeEEXlE TE K22 37 40| Zojxin ot o] A ds6:0/0.01 | R<0.25: 0/-0.005
_ d>6:0/-0.015 | R>0.25: 0/-0.01

« 7IEHO| RETt 245t

Recommended workpiece Material : ©: Z[XFirst choice), O: 2S(Alternative choice), 4 : HSHE(Limited choice)
RIO/EE | amomn | xa | SMESR | aded | ARERd | e em i

Carb(:n Steel / Alloy (THB 25 Bzt P(r;hargesri)d (Hl"::d‘tjnjf) Sflperc Har;enid I-ElE% uE | S ;-\'_lumiu:El ¢Xl- « %E}é% gﬁ
Steel / Tool Steel (SJ;l?C\)eZSEOS't_?g; (up(izs;ggr;m) Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (85 to 68 HRc)

O A O O ©} O O A
(Unit: mm)
HEE Tizol mE R 20|
dExsdy | 28 |3 83 it My 453 Actual Effective Length depending
8 s CrgDl | Lol looh NeciDa Tper | Owsl St on olned angle of workpice
Ball Nose
(d XR) a4l 2 d2 0° L D 30’ 10 130" 20 30

2NB 020 050 0.2 X R0.1 0.15 0.50 0.18 15 45 4 0.55 0.56 0.58 0.6 0.64
2NB 020 075 0.2 XRO0.1 0.15 0.75 0.18 15 45 4 0.81 0.83 0.86 0.89 0.95
2NB 020 100 0.2 XRO0.1 0.15 1.00 0.18 15 45 4 1.06 1.1 1.13 1.17 1.26
2NB 020 125 0.2 XRO0.1 0.15 1.25 0.18 15 45 4 1.32 1.37 1.41 1.46 1.57
2NB 020 150 0.2 XRO0.1 0.15 1.50 0.18 15 45 4 1.58 1.63 1.69 1.75 1.88
2NB 020 200 0.2XRo0.1 0.15 2.00 0.18 15 45 4 2.1 217 2.24 2.32 2.5
2NB 020 250 0.2 XRo0.1 0.15 2.50 0.18 15 45 4 2.61 2.7 2.8 2.9 3.12
2NB 020 300 0.2 X R0.1 0.15 3.00 0.18 15 45 4 3.13 3.24 3.35 3.47 3.75
2NB 030 050 0.3 XR0.15 0.25 0.50 0.28 15 45 4 0.55 0.56 0.57 0.59 0.63
2NB 030 075 0.3 XR0.15 0.25 0.75 0.28 15 45 4 0.80 0.83 0.85 0.88 0.94
2NB 030 100 0.3 XR0.15 0.25 1.00 0.28 15 45 4 1.06 1.09 1.13 1.17 1.25
2NB 030 125 0.3 XR0.15 0.25 1.25 0.28 15 45 4 1.32 1.36 1.41 1.45 1.56
2NB 030 150 0.3 XR0.15 0.25 1.60 0.28 15 45 4 1.68 1.63 1.68 1.74 1.87
2NB 030 200 0.3 XR0.15 0.25 2.00 0.28 15 45 4 2.10 2.16 2.24 2.32 2.49
2NB 030 250 0.3 XR0.15 0.25 2.50 0.28 15 45 4 2.61 2.70 2.79 2.89 3.11
2NB 030 300 0.3 XR0.15 0.25 3.00 0.28 15 45 4 3.13 3.23 3.35 3.47 3.73
2NB 040 100 0.4 XR0.2 0.30 1.00 0.37 15 45 4 1.08 1.1 1.14 1.18 1.26
2NB 040 150 0.4 XR0.2 0.30 1.50 0.37 15 45 4 1.60 1.65 1.70 1.75 1.88
2NB 040 200 0.4 XR0.2 0.30 2.00 0.37 15 45 4 2.11 2.18 2.25 2.33 2.50
2NB 040 250 0.4 XR0.2 0.30 2.50 0.37 15 45 4 2.63 2.72 2.81 2.90 3.12
2NB 040 300 0.4 XR0.2 0.30 3.00 0.37 15 45 4 3.15 3.25 3.36 3.48 3.75
2NB 040 350 0.4 XR0.2 0.30 3.50 0.37 15 45 4 3.66 3.78 3.91 4.05 4.37
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2NB 040 400 0.4 XR0.2 0.30 4.00 0.37 15 45 4 418 4.32 4.47 4.63 4.99
2NB 040 450 0.4 XR0.2 0.30 4.50 0.37 15 45 4 4.70 4.85 5.02 5.20 5.61

2NB 040 500 0.4 XR0.2 0.30 5.00 0.37 15 45 4 5.21 5.39 5.58 5.78 6.23
2NB 040 600 0.4 XR0.2 0.30 6.00 0.37 15 45 4 6.25 6.46 6.69 6.93 7.47

2NB 040 800 0.4 XR0.2 0.30 8.00 0.37 15 45 4 8.32 8.60 8.90 9.23 9.96
2NB 050 100 0.5 X R0.25 0.35 1.00 0.47 15 45 4 1.08 1.11 1.14 1.17 1.25
2NB 050 150 0.5 XR0.25 0.35 1.50 0.47 15 45 4 1.59 1.64 1.69 1.75 1.87

2NB 050 200 0.5 X R0.25 0.35 2.00 0.47 15 45 4 211 2.18 2.25 2.32 2.49
2NB 050 250 0.5 X R0.25 0.35 2.50 0.47 15 45 4 2.63 2.71 2.80 2.90 3.11

2NB 050 300 0.5 X R0.25 0.35 3.00 0.47 15 45 4 318 3.25 B35 3.47 BN
2NB 050 400 0.5 X R0.25 0.35 4.00 0.47 15 45 4 418 4.32 4.46 4.62 4.98
2NB 050 500 0.5 X R0.25 0.35 5.00 0.47 15 45 4 5.21 5.39 557 5.77 6.22

2NB 050 600 0.5 X R0.25 0.35 6.00 0.47 15 45 4 6.25 6.46 6.68 6.92 7.46
2NB 050 800 0.5 X R0.25 0.35 8.00 0.47 15 45 4 8.31 8.59 8.90 9.22 9.95
2NB 050 1000 0.5 X R0.25 0.35 10.00 0.47 15 45 4 10.38  10.78 = 11.11 1152 1244
2NB 060 100 0.6 XR0.3 0.40 1.00 0.57 15 45 4 1.08 1.10 1.13 1.16 1.23
2NB 060 200 0.6 XR0.3 0.40 2.00 0.57 15 45 4 211 217 2.24 2.31 2.48
2NB 060 250 0.6 XR0.3 0.40 2.50 0.57 15 45 4 2.63 2.71 2.80 2.89 3.10
2NB 060 300 0.6 XR0.3 0.40 3.00 0.57 15 45 4 3.14 3.24 3.35 3.46 3.72
2NB 060 350 0.6 XR0.3 0.40 3.50 0.57 15 45 4 3.66 3.78 3.90 4.04 4.34
2NB 060 400 0.6 XR0.3 0.40 4.00 0.57 15 45 4 418 4.31 4.46 4.61 4.96
2NB 060 450 0.6 XR0.3 0.40 4.50 0.57 15 45 4 4.69 4.85 5.01 5.19 5.59
2NB 060 500 0.6 XR0.3 0.40 5.00 0.57 15 45 4 5.21 5.38 5.57 5.76 6.21

2NB 060 550 0.6 XR0.3 0.40 5.50 0.57 15 45 4 ENS) 5.92 6.12 6.34 6.83
2NB 060 600 0.6 XR0.3 0.40 6.00 0.57 15 45 4 6.24 6.45 6.67 6.91 7.45
2NB 060 800 0.6 XR0.3 0.40 8.00 0.57 15 45 4 8.31 8.59 8.89 9.21 9.94
2NB 060 1000 0.6 XR0.3 0.40 10.00 0.57 15 45 4 10.38 = 10.73 | 11.11 11.51 12.42
2NB 060 1200 0.6 XR0.3 0.40 12.00 0.57 15 45 4 12.45 | 12.87 | 13.32 | 13.81 14.91
2NB 070 200 0.7 XR0.35 0.45 2.00 0.66 15 45 4 213 219 2.26 2.33 2.49
2NB 070 400 0.7 XR0.35 0.45 4.00 0.66 15 45 4 4.20 4.33 4.47 4.63 4.98
2NB 070 600 0.7 XR0.35 0.45 6.00 0.66 15 45 4 6.26 6.47 6.69 6.93 7.46
2NB 070 800 0.7 XR0.35 0.45 8.00 0.66 15 45 4 8.33 8.61 8.91 9.23 9.95
2NB 080 200 0.8 XR0.4 0.50 2.00 0.77 15 45 4 211 217 2.23 2.30 2.45
2NB 080 300 0.8 XR0.4 0.50 3.00 0.77 15 45 4 3.14 3.24 3.34 3.45 3.70
2NB 080 400 0.8 XR0.4 0.50 4.00 0.77 15 45 4 417 4.31 4.45 4.60 4.94
2NB 080 500 0.8 XR0.4 0.50 5.00 0.77 15 45 4 5.21 5.38 5.56 5,75 6.18
2NB 080 600 0.8 XR0.4 0.50 6.00 0.77 15 45 4 6.24 6.45 6.66 6.90 7.43
2NB 080 800 0.8 XR0.4 0.50 8.00 0.77 15 45 4 8.31 8.58 8.88 9.20 9.91

2NB 080 1000 0.8 XR0.4 0.50 10.00 0.77 15 45 4 10.38 '« 10.72 11,10 @ 11.50 @ 12.40
2NB 080 1200 0.8 XR0.4 0.50 12.00 0.77 15 45 4 12.44 | 12.86 @ 13.31 13.80 @ 14.89
2NB 090 200 0.9X R0.45 0.60 2.00 0.85 15 45 4 214 2.20 2.27 2.33 2.49
2NB 090 400 0.9X R0.45 0.60 4.00 0.85 15 45 4 4.21 4.34 4.48 4.63 4.97
2NB 090 600 0.9X R0.45 0.60 6.00 0.85 15 45 4 6.28 6.48 6.70 6.93 7.46
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2NB 090 800 0.9X R0.45 0.60 8.00 0.85 15 45 4 8.35 8.62 8.92 9.23 9.95
2NB 090 1000 0.9X R0.45 0.60 | 10.00 | 0.85 15 45 4 10.41 10.76 = 1113  11.583  12.43
2NB 100 200 1.0 X R0.6 0.80 2.00 0.95 15 45 4 214 2.20 2.26 2.33 2.48
2NB 100 300 1.0 XR0.5 0.80 3.00 0.95 15 45 4 3.18 3.27 3.37 3.48 3.72
2NB 100 400 1.0 XR0.5 0.80 4.00 0.95 15 45 4 4.21 4.34 4.48 4.63 4.96
2NB 100 400 S6 1.0 X R0.5 0.80 4.00 0.95 15 50 6 4.21 4.34 4.48 4.63 4.96
2NB 100 500 1.0 XR0.5 0.80 5.00 0.95 15 45 4 5.24 5.41 5.59 5.78 6.21

2NB 100 600 1.0 XR0.5 0.80 6.00 0.95 15 45 4 6.28 6.48 6.69 6.93 7.45
2NB 100 600 S6 1.0 XR0.5 0.80 6.00 0.95 15 50 6 6.28 6.48 6.69 6.93 7.45
2NB 100 800 1.0 X R0.5 0.80 8.00 0.95 15 45 4 8.34 8.62 8.91 9.23 9.93
2NB 100 800 S6 1.0 X R0.5 0.80 8.00 0.95 15 50 6 8.34 8.62 8.91 9.23 9.93
2NB 100 1000 1.0 X R0.5 0.80 10.00 @ 0.95 15 45 4 10.41 10.76 = 1113  11.583 1242
2NB 100 1000 S6 1.0 XR0.5 0.80 | 10.00 = 0.95 15 50 6 10.41 | 10.76 | 11.183 | 11.63 @ 12.42
2NB 100 1200 1.0 X R0.5 0.80 12.00 0.95 15 45 4 1248 1290 @ 13.34  13.83 14.91
2NB 100 1200 S6 1.0 X R0.5 0.80 12.00 0.95 15 50 6 12.48 | 1290 | 13.34 @ 13.83 @ 14.91
2NB 100 1400 1.0 X R0.5 0.80 14.00 0.95 15 45 4 1455  15.04 @ 1556 @ 16.13 | 17.39
2NB 100 1600 1.0 X R0.5 0.80 16.00 0.95 15 50 4 16.61 1717 | 17.78  18.43 | 19.88
2NB 100 1600 S6 1.0 XR0.5 0.80 @ 16.00 0.95 15 60 6 16.61 1717 17.78 | 18.43 19.88
2NB 100 1800 1.0 X R0.5 0.80 18.00 0.95 15 50 4 18.68 = 19.31 19.99 20.72 22.37
2NB 100 2000 1.0 X R0.5 0.80 ' 20.00 @ 0.95 15 50 4 20.75 2145 2221  23.02 @ 24.85
2NB 100 2000 S6 1.0 XR0.5 0.80 | 20.00 @ 0.95 15 60 6 20.75  21.45 2221  23.02 @ 24.85
2NB 120 400 1.2 XR0.6 1.20 4.00 1.14 15 45 4 4.23 4.35 4.49 4.63 4.96
2NB 120 600 1.2 XR0.6 1.20 6.00 1.14 15 45 4 6.29 6.49 6.70 6.93 7.45
2NB 120 800 1.2 XR0.6 1.20 8.00 1.14 15 45 4 8.36 8.63 8.92 9.23 9.93
2NB 120 1000 1.2 XR0.6 1.20 10.00  1.14 15 45 4 1043 | 10.77 | 1114 | 11.583 | 12.42
2NB 120 1200 1.2 XR0.6 1.20 12.00 1.14 15 45 4 1249 1291 13.35 | 183.83  14.91
2NB 120 1600 1.2 XR0.6 1.20 16.00 1.14 15 50 4 16.63 = 1719 | 17.79 @ 18.43 @ 19.88
2NB 120 2000 1.2 XR0.6 1.20 | 20.00 @ 1.14 15 50 4 20.76 = 21.47 2222 23.03 @ 24.85
2NB 150 300 1.5 X R0.75 1.35 3.00 1.44 15 45 4 3.19 3.27 3.36 3.46 3.68
2NB 150 400 1.5 XR0.75 1.35 4.00 1.44 15 45 4 4.22 4.34 4.47 4.61 4.92

2NB 150 400 S6 1.5 X R0.75 1.35 4.00 1.44 15 50 6 4.22 4.34 4.47 4.61 4.92

2NB 150 600 1.5 XR0.75 1.35 6.00 1.44 15 45 4 6.29 6.48 6.69 6.91 7.41

2NB 150 600 S6 1.5 XR0.75 1.35 6.00 1.44 15 50 6 6.29 6.48 6.69 6.91 7.41

2NB 150 800 1.5 X R0.75 1.35 8.00 1.44 15 45 4 8.35 8.62 8.90 9.21 9.90
2NB 150 800 S6 1.5 X R0.75 1.35 8.00 1.44 1 50 6 8.35 8.62 8.90 9.21 9.90
2NB 150 1000 1.5 XR0.75 1.35 10.00 1.44 15 45 4 10.42 | 10.76 @ 1112  11.51 12.38
2NB 150 1000 S6 1.5 X R0.75 1.35 10.00 1.44 15 50 6 10.42 | 10.76 | 1112 11.51 12.38
2NB 150 1200 1.5 XR0.75 1.35 12.00 1.44 15 45 4 1249 1290 13.34 13.81 14.87
2NB 150 1200 S6 1.5 XR0.75 1.35 12.00 1.44 15 50 6 12.49 | 1290 | 13.34 13.81 14.87
2NB 150 1400 1.5 X R0.75 1.35 14.00 1.44 15 45 4 1456 | 156.04 @ 15655 16.11 17.36
2NB 150 1600 1.5 XR0.75 1.35 16.00 1.44 15 50 4 16.62 | 17.18 | 17.77  18.41 19.84
2NB 150 1600 S6 1.5 XR0.75 1.35 16.00 1.44 15 60 6 16.62 1718  17.77  18.41 19.84
2NB 150 2000 1.5 XR0.75 1.35 | 20.00 1.44 15 50 4 20.76 @ 21.46 2220 23.01 free
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2NB 150 2000 S6 1.5 XR0.75 1.35 | 20.00 1.44 15 60 6 20.76 @ 21.46 2220 23.01 @ 24.81

2NB 150 2500 1.5 XR0.75 1.35 | 25.00 1.44 15 60 4 25,93  26.80 27.75 @ 28.76 free

2NB 150 3000 1.5 XR0.75 1.35 | 30.00 1.44 15 70 4 31.10  32.15 33.29 34.51 free

2NB 160 600 1.6 XR0.8 1.60 6.00 1.65 15 45 4 6.27 6.46 6.66 6.88 7.38 3
2NB 160 800 1.6 XR0.8 1.60 8.00 1.55 15 45 4 8.33 8.60 8.88 9.18 9.86 g
2NB 160 1000 1.6 XR0.8 1.60 10.00 1.55 15 45 4 10.40 | 10.74  11.09 1148 12.35 %
2NB 160 1200 1.6 XR0.8 1.60 12.00 1.55 15 45 4 12.47 | 12.88 13.31 13.78 = 14.83 %
2NB 160 1600 1.6 XR0.8 1.60 16.00 1.65 15 50 4 16.60 | 17.15 | 17.74 18.38 @ 19.81 %
2NB 160 2000 1.6 XR0.8 1.60 | 20.00 1.55 15 50 4 20.74 2143 2218 22.98 free

2NB 200 400 2.0XR1.0 1.80 4.00 1.92 15 45 4 4.25 4.36 4.49 4.62 4.91

2NB 200 600 2.0XR1.0 1.80 6.00 1.92 15 45 4 6.32 6.50 6.70 6.92 7.40

2NB 200 600 S6 2.0XR1.0 1.80 6.00 1.92 15 50 6 6.32 6.50 6.70 6.92 7.40

2NB 200 800 2.0XR1.0 1.80 8.00 1.92 15 45 4 8.38 8.64 8.92 9.22 9.88

2NB 200 800 S6 2.0XR1.0 1.80 8.00 1.92 15 50 6 8.38 8.64 8.92 9.22 9.88

2NB 200 1000 2.0XR1.0 1.80 10.00 1.92 15 45 4 1045  10.78 1114 1152 | 12.37

2NB 200 1000 S6 2.0XR1.0 1.80 10.00 1.92 15 50 6 10.45 | 10.78 | 11.14 | 11.62 | 12.37

2NB 200 1200 20XR1.0 1.80 12.00 1.92 15 45 4 12.62 1 12,92  13.35  13.82 @ 14.86

2NB 200 1200 S6 2.0XR1.0 1.80 12.00 1.92 15 50 6 1252 | 1292  13.35  13.82 @ 14.86

2NB 200 1400 20XR1.0 1.80 14.00 1.92 15 45 4 1459 | 15.06 15,57 @ 16.11 17.34

2NB 200 1600 2.0XR1.0 1.80 16.00 1.92 15 50 4 16.65 | 17.20 | 17.79 | 18.41 19.83

2NB 200 1600 S6 2.0XR1.0 1.80 16.00 1.92 15 60 6 16.65  17.20 17.79 @ 18.41 19.83

2NB 200 1800 20XR1.0 1.80 18.00 1.92 15 50 4 18.72 | 19.34 | 20.00 @ 20.71 free

2NB 200 2000 20XR1.0 1.80 | 20.00 | 1.92 15 50 4 20.79 2148 2222 23.01 free

2NB 200 2000 S6 2.0XR1.0 1.80 | 20.00 1.92 15 60 6 20.79 @ 21.48 2222 23.01 | 24.80

2NB 200 2500 2.0XR1.0 1.80 | 25.00 | 1.92 15 60 4 2596 26.83  27.76 @ 28.76 free

2NB 200 2500 S6 2.0XR1.0 1.80 | 25.00 | 1.92 15 60 6 25696 @ 26.83  27.76 @ 28.76 @ 31.02

2NB 200 3000 2.0XR1.0 1.80  30.00 1.92 15 70 4 31.13  32.18  33.30 free free

2NB 200 3500 2.0XR1.0 1.80 | 35.00 1.92 15 70 4 36.29 37.52 38.84 free free

2NB 200 4000 2.0XR1.0 1.80 | 40.00 1.92 15 80 4 41.46 @ 42.87 free free free

2NB 250 800 2.5XR1.25 2.50 8.00 2.39 15 45 4 8.43 8.68 8.95 9.24 9.89

2NB 250 1000 2.5XR1.25 2.50 10.00 2.39 15 45 4 10.60 # 10.82 1117 1154 | 12.38

2NB 250 1200 2.5XR1.25 250 | 12.00 @ 2.39 15 45 4 1257 | 1296 13.39 13.84 14.86

2NB 250 1600 2.5XR1.25 2.50 16.00  2.39 15 50 4 16.70 = 1724 17.82 18.44 free

2NB 250 2000 2.5 XR1.25 250 | 20.00 | 2.39 15 50 4 20.84 2152 2225 free free

2NB 250 2500 25XR1.25 250 | 25.00 2.39 15 60 4 26.01  26.87  27.79 free free

2NB 300 600 3.0XR1.5 3.00 6.00 2.86 15 50 6 6.42 6.59 6.77 6.97 7.41

2NB 300 800 3.0XR1.5 3.00 8.00 2.86 15 50 6 8.48 8.73 8.99 9.27 9.90

2NB 300 1000 3.0XR1.5 3.00 10.00 2.86 15 50 6 10.55 | 10.87 | 11.21 11.57 | 12.39

2NB 300 1200 3.0XR1.5 3.00 12.00 2.86 15 50 6 12.62 @ 13.01 18.42  13.87 14.87

2NB 300 1400 3.0XR1.5 3.00 14.00 2.86 15 50 6 14.69 | 15615 | 1564 16.17 @ 17.36

2NB 300 1600 3.0XR1.5 3.00 16.00 2.86 15 60 6 16.75 17.28 17.86 | 18.47 19.85

2NB 300 1800 3.0XR1.5 3.00 18.00 2.86 15 60 6 18.82 | 19.42 | 20.07 @ 20.77 | 22.33

2NB 300 2000 3.0XR1.5 3.00  20.00 2.86 15 60 6 20.89 2156 2229 23.07 @ 24.82
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2NB 300 2500 3.0XR1.5 3.00 25.00 2.86 15 60 6 26.06 @ 2691 27.83 2882 free
2NB 300 3000 3.0XR1.5 3.00 30.00 2.86 15 70 6 3122 | 3226 3337 3457 free
2NB 300 3500 3.0XR1.5 3.00 35.00 2.86 15 70 6 36.39 | 37.61 | 3891  40.32 free
3 2NB 300 4000 3.0XR1.5 3.00 40.00 2.86 15 80 6 41.56 42,96 @ 44.45  free free
g 2NB 300 5000 3.0XR1.5 3.00 50.00 2.86 15 100 6 51.90 | 53.65 5554  free free
% 2NB 350 1500 3.5XR1.75 350 15.00 3.35 15 60 6 1573 | 16.22 | 16.74 17.30 18.56
% 2NB 350 2000 3.5XR1.75 350 20.00 3.35 15 60 6 2090 2157 2228 23.05 24.78
@ 2NB 350 2500 3.5XR1.75 350 25.00 3.35 15 60 6 26.07 2691 27.82 28.80 free
2NB 350 3000 3.5XR1.75 350 30.00 3.35 15 70 6 3124 | 3226 | 33.37 3455 free
2NB 350 4000 3.5XR1.75 350 40.00 3.35 15 80 6 4157 | 4296 44.45  free free
2NB 400 1000 4.0XR2.0 400 10.00 3.80 15 50 6 10.65  10.95 | 11.28 11.62  12.40
2NB 400 1200 4.0XR2.0 400 12.00 3.80 15 50 6 12.72 1 13.09 = 1349 13.92  14.89
2NB 400 1600 4.0XR2.0 4.00 | 16.00 3.80 15 60 6 16.85 | 17.37 | 17.93 1852 @ 19.86
2NB 400 2000 4.0XR2.0 4.00 20.00 3.80 15 60 6 20.99 21.65 2236 23.12 free
2NB 400 2500 4.0XR2.0 400 25.00 3.80 15 60 6 26.16 = 27.00 @ 27.90 @28.87 free
2NB 400 3000 4.0XR2.0 4.00 30.00 3.80 15 70 6 31.32 | 32.35 3344 free free
2NB 400 3500 4.0XR2.0 400 35.00 3.80 15 70 6 36.49  37.69 38.98 free free
2NB 400 4000 4.0XR2.0 4.00 | 40.00 3.80 15 80 6 4166 43.04  free free free
2NB 400 5000 4.0XR2.0 4.00 50.00 3.80 15 100 6 52.00 53.74  free free free
2NB 600 1500 6.0 XR3.0 7.00  15.00 5.70 - 60 6 free free free free free
2NB 600 2000 6.0 X R3.0 7.00 | 20.00 5.70 - 60 6 free free free free free
2NB 600 3000 6.0 XR3.0 7.00 | 30.00 5.70 - 110 6 free free free free free
2NB 800 2000 8.0 XR4.0 10.00 20.00 7.60 = 60 8 free free free free free
2NB 800 3000 8.0 XR4.0 10.00 # 30.00 7.60 - 100 8 free free free free free
2NB 1000 2500 10.0XR5.0 = 12.00 25.00 9.50 - 70 10 free free free free free
2NB 1000 3500 10.0 XR5.0 12.00 35.00 9.50 - 100 10 free free free free free
2NB 1200 3000 12.0 XR6.0 14.00  30.00 11.50 - 80 12 free free free free free
2NB 1200 4000 12.0XR6.0 | 14.00 40.00 11.50 - 110 12 free free free free free
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Features

e Extended neck style for long reach applications | L Inciinded Angle” |
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

Exl Tolerance : iz
-2 Ul Moz 712 10| Aetset Cutting Dia. §
- 208 22 ARE M 14 TIBH50| 248 - B
- 20| M7 20| ZM0| Z0f AMEfR LMo| XS d<6: 070,01 7
Ui ZExlE TE AHelz 37 230] Zo{XIT Uoke o] 71 oot o
- 7KEPIo| ATt 245t
Recommended workpiece Material : ©: Z1EFirst choice), O: &S (Alternative choice), A H3Z(Limited choice)

BAL /83 gppa ESY axg=d  1d=y | 2=l . o

(~HB 350) (-HB240) | (-HB260) = (-HRC50) | (HRc45-55) (HRS65-68) peizaiz sam 208 B8 Az g mapy  =o
ngg\n/?f;létg\!?y Stainless Steel | Cast Iron Prehsifj”ed Haé?sged S“pe's*t':;fe”ed Titanium Alloy | Copper Alloy A'ﬂg‘y”m Resin & Plastics | Graphite
(Upto350HE) | (UP10240HB) | (up10280HB) | (151050 HRc) | (45 to 55 HRC) | (55 to 68 HRo)
©) A ©) ©) ©) O O A
(Unit: mm)
HiErE T8h2i0] T2 95 20|
=+ g% | Q8% =24 Pz ®E M3F Actual Effective Length depending
HZ HS Cutting Dia. Length | Length | NeckDia| Taper | Overall Sh{ank on inclined angle of workpiece
EreslENe, of Cut | of Reach Angle | Length Dia.
d / 2 d2 0° L D 30 | ey e -

2NS 010 030 0.1 0.15 = 0.30 | 0.085 15 45 4 0.33 0.35 0.36 0.37 0.40

2NS 010 050 0.1 0.15 | 050 | 0.085 | 15 45 4 | 054 056 058 060 065

2NS 010 100 0.1 015  1.00 0085 15 45 4 1.06 109 113 118 127

2NS 015 030 0.15 020 | 030 | 0.13 | 15 45 4 034 | 036 037 038 041

2NS 015 050 0.15 020 050 @ 0.18 15 45 4 0.55 0.57 0.59 0.61 0.66

2NS 015 100 0.15 020  1.00 013 | 15 45 4 1.07 110 114 119 128

2NS 020 050 0.2 030 050 018 | 15 45 4 055 | 057 @ 059 061 066

2NS 020 100 0.2 030  1.00 | 018 | 15 45 4 1.07 110 114 119 128

2NS 020 150 0.2 030  1.50 018 | 15 45 4 158 164 170 176 191

2NS 020 200 0.2 030 = 200 018 | 15 45 4 210 | 217 | 225 @ 234 253

2NS 020 300 0.2 030 300 018 15 45 4 313 | 324 336 349 377

2NS 020 400 0.2 030 = 4.00 018 | 15 45 4 | 417 431 447 464 501

2NS 030 100 0.3 040 = 100 028 | 15 45 4 107 110 114 119 128

2NS 030 150 0.3 040 150 | 0.28 | 15 45 4 158 164 170 176 191

2NS 030 200 0.3 040 = 200 028 | 15 45 4 210 217 225 234 253

2NS 030 300 0.3 040 300 028 | 15 45 4 | 313 324 336 349 377

2NS 030 400 0.3 040 = 4.00 028 | 15 45 4 | 417 431 447 464 501

2NS 030 600 0.3 040 600 @ 028 | 15 45 4 | 624 645 669 694 750

2NS 030 800 0.3 040 800 028 15 45 4 8.30 8.59 8.90 9.24 9.99

2NS 040 100 0.4 060 = 1.00 037 | 15 45 4 1.09 112 117 121 1.3

2NS 040 150 0.4 060 150 037 | 15 45 4 160 166 172 178 193

2NS 040 200 0.4 0.0 200 087 | 15 45 4 | 212 219 227 236 255
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2F Necked Square End

(Unit: mm)
MEE Tizlol mE s 2ol
=2 2 | RE&Y =23 i Y 433 Actual Effective Length depending
MZ HS Cutting Dia. Length | Length | Neck Dia | Taper | Overall Shgnk on inclined angle of workpiece
Biealiel Vo, of Cut | of Reach Angle | Length Dia.
d 2l 2 d2 0° L D 30’ 1o 130" 20 30
2NS 040 250 0.4 0.60 = 2.50 0.37 15 45 4 2.64 2.73 2.83 2.93 3.17
2NS 040 300 0.4 0.60 @ 3.00 0.37 15 45 4 3.15 3.26 3.38 3.51 3.79
2NS 040 350 0.4 0.60 3.50 0.37 15 45 4 3.67 3.80 3.94 4.08 4.42
E 2NS 040 400 0.4 0.60 | 4.00 0.37 15 45 4 4.19 4.33 4.49 4.66 5.04
g 2NS 040 500 0.4 0.60 = 5.00 0.37 15 45 4 5.22 5.40 5.60 5.81 6.28
g 2NS 040 600 0.4 0.60 6.00 0.37 15 45 4 6.25 6.47 6.71 6.96 7.52
% 2NS 040 800 0.4 0.60 = 8.00 0.37 15 45 4 8.32 8.61 8.92 9.26 | 10.01
@ 2NS 040 1000 0.4 0.60 | 10.00 0.37 15 45 4 10.39  10.756 11.14 11.56 12.50
2NS 040 1200 0.4 0.60  12.00 0.37 15 45 4 12.46  12.89 13.36 | 13.86 14.98
2NS 050 100 0.5 0.70 = 1.00 0.47 15 45 4 1.09 1.12 1.17 1.21 1.31
2NS 050 150 0.5 0.70 | 1.50 @ 0.47 15 45 4 1.60 1.66 1.72 1.78 1.93
2NS 050 200 0.5 0.70 = 2.00 0.47 15 45 4 212 2.19 2.27 2.36 2.55
2NS 050 250 0.5 0.70 | 2.50 @ 0.47 15 45 4 2.64 2.73 2.83 2.93 3.17
2NS 050 300 0.5 0.70 = 3.00 0.47 15 45 4 3.15 3.26 3.38 3.51 3.79
2NS 050 350 0.5 0.70 | 3.50 @ 0.47 15 45 4 3.67 3.80 3.94 4.08 4.42
2NS 050 400 0.5 0.70 = 4.00 0.47 15 45 4 4.19 4.33 4.49 4.66 5.04
2NS 050 500 0.5 0.70 | 5.00 @ 0.47 15 45 4 5.22 5.40 5.60 5.81 6.28
2NS 050 600 0.5 0.70  6.00 | 0.47 15 45 4 6.25 6.47 6.71 6.96 7.52
2NS 050 800 0.5 0.70 | 8.00 @ 0.47 15 45 4 8.32 8.61 8.92 9.26  10.01
2NS 050 1000 0.5 0.70 | 10.00 0.47 15 45 4 10.39 10.76 11.14  11.56 12.50
2NS 050 1200 0.5 0.70 | 12.00 0.47 15 45 4 12.46  12.89 13.36 | 13.86 14.98
2NS 060 150 0.6 0.90 1.50 | 0.57 15 45 4 1.60 1.66 1.72 1.78 1.98
2NS 060 200 0.6 0.90 2.00 0.57 15 45 4 212 2.19 2.27 2.36 2.55
2NS 060 300 0.6 0.90 @ 38.00 0.57 15 45 4 3.15 3.26 3.38 3.51 3.79
2NS 060 400 0.6 0.90 @ 4.00 0.57 15 45 4 4.19 4.33 4.49 4.66 5.04
2NS 060 500 0.6 0.90 @ 5.00 0.57 15 45 4 5.22 5.40 5.60 5.81 6.28
2NS 060 600 0.6 0.90 6.00 0.57 15 45 4 6.25 6.47 6.71 6.96 7.52
2NS 060 800 0.6 0.90 8.00 | 0.57 15 45 4 8.32 8.61 8.92 9.26  10.01
2NS 060 1000 0.6 0.90 | 10.00 0.57 15 45 4 10.839  10.76 11.14 | 11.56 12.50
2NS 060 1200 0.6 0.90 12.00 0.57 15 45 4 12.46  12.89 13.36 13.86 14.98
2NS 060 1600 0.6 0.90 16.00 0.57 15 45 4 16.59 | 17.17  17.79  18.46 H 19.95
2NS 070 200 0.7 0.80  2.00 0.66 15 45 4 2.14 2.21 2.29 2.38 2.57
2NS 070 300 0.7 0.80 @ 3.00 0.66 15 45 4 3.17 3.28 3.40 3.53 3.82
2NS 070 400 0.7 0.80 4.00 0.66 15 45 4 4.21 4.35 4.51 4.68 5.06
2NS 070 600 0.7 0.80  6.00 0.66 15 45 4 6.27 6.49 6.73 6.98 7.55
2NS 070 800 0.7 0.80 = 8.00 @ 0.66 15 45 4 8.34 8.63 8.94 9.28 | 10.03
2NS 070 1000 0.7 0.80  10.00 0.66 15 45 4 10.41 | 10.77 1116  11.58 12.52
2NS 080 200 0.8 1.20 2.00 0.77 15 45 4 212 2.19 2.27 2.36 2.55
2NS 080 300 0.8 1.20 3.00 @ 0.77 15 45 4 3.15 3.26 3.38 3.51 3.79
2NS 080 400 0.8 1.20 4.00 0.77 15 45 4 4.19 4.33 4.49 4.66 5.04
2NS 080 500 0.8 1.20  5.00 0.77 15 45 4 5.22 5.40 5.60 5.81 6.28
2NS 080 600 0.8 1.20  6.00 0.77 15 45 4 6.25 6.47 6.71 6.96 7.52
2NS 080 800 0.8 1.20 8.00 0.77 15 45 4 8.32 8.61 8.92 9.26 | 10.01
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2F Necked Square End

(Unit: mm)
MES Tiztol mE s 20|
= 2g | R&Y =23 i Y 433 Actual Effective Length depending
HZ HS Cutting Dia. Length | Length | Neck Dia| Taper | Overall Shgnk on inclined angle of workpiece
Biealiel o, of Cut | of Reach Angle | Length Dia.
d 2l 2 d2 0° L D 30’ 10 130" 20 30
2NS 080 1000 0.8 1.20 10.00 0.77 15 45 10.39  10.76 11.14 11.56 12.50
2NS 080 1200 0.8 1.20 12.00  0.77 15 45 12.46 | 12.89 13.36 13.86 14.98
2NS 080 1600 0.8 1.20 16.00 0.77 15 45 16.59  17.17 17.79 18.46 19.95
2NS 080 2000 0.8 1.20 20.00 0.77 15 45 20.73  21.45 2222  23.06 24.93 3
2NS 080 2500 0.8 1.20 25.00 0.77 15 45 25.89  26.80 27.76 28.81 free g
2NS 090 200 0.9 1.40 2.00 @ 0.85 15 45 2.16 2.23 2.32 2.40 2.60 %
2NS 090 400 0.9 1.40 4.00 0.85 15 45 4.23 4.37 4.53 4.70 5.08 %
2NS 090 600 0.9 1.40 6.00 0.85 15 45 6.29 6.51 6.75 7.00 7.57 o
2NS 090 800 0.9 1.40  8.00 0.85 15 45 8.36 8.65 8.96 9.30 | 10.06
2NS 090 1000 0.9 1.40 10.00  0.85 15 45 10.43  10.79 11.18 | 11.60 12.54
2NS 100 200 1 1.50 2.00 0.95 15 45 2.16 2.23 2.32 2.40 2.60
2NS 100 300 1 1.60 3.00 @ 0.95 15 45 3.19 3.30 3.42 3.55 3.84
2NS 100 400 1 1.60 = 4.00 0.95 15 45 4.23 4.37 4.53 4.70 5.08
2NS 100 500 1.50 5.00 0.95 15 45 5.26 5.44 5.64 5.85 6.33

6.29 6.51 6.75 7.00 7.57
8.36 8.66 896 9.30 10.06
10.43 10.79 11.18  11.60 12.54

1
2NS 100 600 1 1.50 | 6.00 0.95 15 45
2NS 100 800 1 1.50 8.00 0.95 15 45
2NS 100 1000 .60 10.00  0.95 15 45

-
—
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2NS 100 1200 1 1.50 12.00 0.95 15 45 12,50 12.93  13.40 | 13.90  15.03
2NS 100 1400 1 1.50  14.00 0.95 15 45 14.56 15.07 | 15.61 | 16.20 | 17.52
2NS 100 1600 1 1.50 16.00 0.95 15 50 16.63 17.21  17.83 | 18.60  20.00
2NS 100 1800 1 1.50 18.00 0.95 15 50 18.70  19.85 | 20.05 | 20.80 | 22.49
2NS 100 2000 1 1.50 20.00 0.95 15 50 20.76 | 21.49 | 22.26  23.10  24.97
2NS 100 2500 1 1.50 | 25.00 0.95 15 60 25.93 | 26.84 27.81 28.85  free
2NS 100 3000 1 1.50 30.00 0.95 15 60 31.10  32.19 33.35 34.60 free
2NS 120 400 1.2 1.80 | 4.00 1.14 15 45 425 | 439 455 472 | 511
2NS 120 600 1.2 1.80 6.00 1.14 15 45 6.31 6.58  6.77 7.02 7.59
2NS 120 800 1.2 1.80  8.00 1.14 15 45 8.38 = 8.67 899  9.32 | 10.08
2NS 120 1000 1.2 1.80 10.00 1.14 15 45 10.45 10.81  11.20 | 11.62  12.57
2NS 120 1200 1.2 1.80 12.00 1.14 15 45 12,561 | 12.95 | 18.42 | 13.92 | 156.05
2NS 120 1600 1.2 1.80 16.00 1.14 15 50 16.65 17.283 17.85  18.52 | 20.02
2NS 120 2000 1.2 1.80 20.00 1.14 15 50 20.78 | 21.561 | 22.29 | 23.12 | 25.00
2NS 120 2500 1.2 1.80 25.00 1.14 15 60 25.95  26.86 27.83 28.87 @ free
2NS 150 400 1.5 2.30 4.00 1.44 15 45 425 | 439 455 472 5.11
2NS 150 600 1.5 2.30 6.00 1.44 15 45 6.31 6.53 6.77 7.02 7.59
2NS 150 800 1.5 2.30 8.00 1.44 15 45 8.38 = 8.67 899 | 9.32  10.08
2NS 150 1000 1.5 2.30 10.00 1.44 15 45 10.45 10.81 11.20 11.62 | 12.57
2NS 150 1200 1.5 2.30 12.00 1.44 15 45 12.561  12.95 | 13.42 | 18.92 | 15.05
2NS 150 1600 1.5 2.30 16.00 1.44 15 50 16.65 17.23 17.85 | 18.62  20.02
2NS 150 1800 1.5 2.30 18.00 1.44 15 50 18.72  19.37 | 20.07 | 20.82 | 22.51
2NS 150 2000 1.5 2.30 20.00 1.44 15 50 20.78  21.561 22.29 23.12 free
2NS 150 2500 1.5 2.30 25.00 1.44 15 60 25.95 | 26.86 27.83 28.87 | free
2NS 150 3000 1.5 2.30 30.00 1.44 15 70 31.12  382.21 33.37 34.62 @ free
2NS 150 4000 1.5 2.30 40.00 1.44 15 80 41.46  42.90 44.45 free free
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2F Necked Square End

(Unit: mm)
MEE Tizlol mE s 2ol
=2 2 | RE&Y =23 i Y 433 Actual Effective Length depending
MZ HS Cutting Dia. Length | Length | Neck Dia | Taper | Overall Shgnk on inclined angle of workpiece
Biealiel Vo, of Cut | of Reach Angle | Length Dia.

d 2l 2 d2 0° L D 30’ 1o 130" 20 30

2NS 160 800 1.6 2.40  8.00 1.55 15 45 8.36 8.65 8.96 9.30 10.06

2NS 160 1000 1.6 2.40 10.00 1.55 15 45 10.43  10.79 11.18 11.60 12.54

2NS 160 1200 1.6 2.40 12.00 1.55 16 45 12,50 12.983 18.40 13.90 | 15.03

E 2NS 160 1400 1.6 2.40 14.00 1.55 15 45 14.56  15.07 15.61 16.20 17.52
g 2NS 160 1600 1.6 2.40 16.00 1.55 15 50 16.63  17.21  17.83  18.50 20.00
% 2NS 160 1800 1.6 2.40 18.00 1.55 15 50 18.70 | 19.35 20.05 20.80 22.49
% 2NS 160 2000 1.6 2.40 | 20.00  1.55 15 50 20.76 | 21.49 22.26 23.10  free
8 2NS 180 800 1.8 2.70 8.00  1.75 15 45 8.36 8.65 8.96 9.30 | 10.06
2NS 180 1000 1.8 2.70 | 10.00 1.75 15 45 10.43  10.79  11.18 | 11.60 12.54

2NS 180 1200 1.8 2.70 12.00 1.75 15 45 12.60 12.93 13.40 13.90 15.08

2NS 180 1400 1.8 2.70 | 14.00 1.75 15 45 14.56  15.07 156.61  16.20 17.52

2NS 180 1600 1.8 2.70 16.00 1.75 15 50 16.63 17.21  17.83  18.50 20.00

2NS 180 1800 1.8 2.70 18.00 1.75 15 50 18.70 19.35 20.05 20.80 free

2NS 180 2000 1.8 2.70  20.00 1.75 15 50 20.76  21.49 22.26 23.10 free

2NS 200 400 3.00 4.00 1.92 15 45 4.28  4.43 459 477 515
2NS 200 600 3.00 6.00 @ 1.92 15 45 6.35 6.57 6.81 7.07 | 7.64
2NS 200 800 3.00 | 8.00 1.92 15 45 8.42 8.71 9.083 | 9.37  10.13
2NS 200 1000 3.00 10.00 @ 1.92 15 45 10.49 10.85 | 11.24 | 11.67 | 12.61
2NS 200 1200 3.00 12.00 1.92 15 45 12,65 12.99  13.46 | 13.96  15.10
2NS 200 1400 3.00 14.00 1.92 15 45 14.62 15.13  15.68 | 16.26 | 17.58
2NS 200 1600 3.00 16.00 1.92 15 50 16.69 | 17.27 17.89 18.56 free

2NS 200 1800
2NS 200 2000
2NS 200 2500
2NS 200 3000
2NS 200 4000
2NS 250 1000
2NS 250 1200
2NS 250 1600
2NS 250 2000
2NS 250 2500
2NS 250 3000
2NS 300 800
2NS 300 1000
2NS 300 1200
2NS 300 1600
2NS 300 2000
2NS 300 2500
2NS 300 3000
2NS 300 3500
2NS 300 4000
2NS 400 1200
2NS 400 1400

3.00 18.00 1.92 15 50
3.00 20.00 1.92 15 50
3.00 25.00  1.92 15 60
3.00 30.00 1.92 15 70
3.00 40.00 1.92 15 80
3.70 10.00 2.39 15 45
3.70 12.00 2.39 15 45
3.70 16.00 2.39 15 50
3.70  20.00 2.39 15 50
3.70  25.00 2.39 15 60
3.70 | 80.00 @ 2.39 15 70
4.50 8.00 2.86 15 50
4.50 10.00 2.86 15 50
4.50 12.00 2.86 15 50
4.50 16.00 2.86 15 60
4.50 20.00 2.86 15 60
4.50 | 25.00 2.86 15 60
4.50 30.00 2.86 15 70
4.50 | 35.00 2.86 15 70
4.50 40.00 2.86 15 80
6.00 12.00 3.80 15 50
6.00 14.00 3.80 15 50

18.76  19.41  20.11  20.86 free
20.82  21.55 22.33 23.16  free
25.99 26.90 27.87 free free
31.16  32.25 33.41 free free
41.60 | 42.94 free free free
10.54  10.91  11.31 | 11.73 12.68
12.61  13.05 | 13.52  14.03 free
16.75 | 17.33  17.96 18.63 free
20.88 | 21.61  22.39 free free
26.05 26.96 27.93 free free
31.22  32.31 free free free
8.583 8.83 9.15  9.49 10.26
10.60 | 10.97 | 11.37 | 11.79  12.75
12.67  13.11 | 13.68 14.09 15.24
16.80  17.39  18.02  18.69 | 20.21
20.94 | 21.67 | 22.45 | 23.29  25.18
26.11  27.02  27.99 29.04 free
31.28  32.36 33.53 34.79 free
36.44 | 37.71  39.08 | 40.54 @ free
41.61  43.06 44.62 free free
12.78 | 13.283 | 13.71 | 14.22 | 15.38
14.85  15.37 15.93 16.52 17.86
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2F Necked Square End

(Unit: mm)
L S HIZIZ Zej2tol T2 K& 20|
=3 = |ed =g | e dy | 45l Actual Effective Length depending
HZE HS Cutting Dia. Length | Length | Neck Dia| Taper | Overall | Shank on inclined anale of workpiece
Produclt_No of Cut | of Reach Angle | Length Dia. 9 2
d " 2 d2 0° L D 30 1o 1o30° 20 30

2NS 400 1600
2NS 400 2000
2NS 400 2500
2NS 400 3000
2NS 400 3500
2NS 400 4000
2NS 400 5000
2NS 500 1600
2NS 500 2000
2NS 500 2500
2NS 500 3000
2NS 500 3500
2NS 500 4000
2NS 500 5000

6.00 16.00 3.80 15 60
6.00 20.00 3.80 15 60
6.00 25.00 3.80 15 60
6.00 30.00 3.80 15 70
6.00  35.00 3.80 15 70
6.00 40.00 3.80 15 80
6.00 | 50.00 = 3.80 15 100
7.50 16.00 4.75 15 60
7.50 20.00 4.75 15 60
7.50 25.00 4.75 15 60
7.50 30.00 4.75 15 70
7.50 35.00 4.75 15 70
7.50 40.00 4.75 15 80
7.50 650.00 4.75 15 100

16.92  17.51 | 18.14 | 18.82  free
21.05 21.79 2257 23.42 free
26.22 | 27.14 28.12 free free
31.39 | 32.48 33.66 free free
36.56  37.83  free free free
41.73 | 43.18  free free free
52.06 | 53.88 free free free
17.02 | 17.61 18.25 free free
21.15  21.89  free free free
26.32  27.24  free free free

31.49  free free free free

g
g
oo
2
g
@
g
(9]
&
@
o
@

36.66 @ free free free free
41.82  free free free free

52.16  free free free free

W W O O O O O oo ;0 o o 0o 0o >~ > B D b B~ b
W W O OO O OO O O OO O O OO O ;O OO OO OO OO oo 6o O

2NS 600 1500 9.00  15.00 5.70 - 60 free free free free free
2NS 600 2000 9.00 20.00 5.70 - 60 free free free free free
2NS 600 3000 9.00 30.00 5.70 = 70 free free free free free
2NS 600 4000 9.00 40.00 5.70 - 80 free free free free free
2NS 800 2000 12.00  20.00 7.60 = 80 free free free free free
2NS 800 3000 12.00  30.00 7.60 - 80 free free free free free
2NS 800 4000 12.00  40.00 7.60 - 100 free free free free free
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2F Necked Corner Radius

99 302 gI 7

Features -

il

R + 0.005 (d<1.5)

£ 0.0
£ 001 (d>1.5)

e Extended neck style for long reach applications

Actual Effective Length

Inclinded Angle” L/

* 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
* 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

©: ZZ{(First choice), O: 2E(Alternative choice), 4 : H3H=(Limited choice)

$A%/BIY | agoipia | zm | BMEE2 | nEsx | xnzey .
(=hiB 850) (-HB240) | (-HB26) = (HRCS0) | (HRo45-55) (HRS65-68) gl sz sa  ¥FUIS B8 4xjg maingy 2o
Cg'{gg?ﬁ.fj'éé!?y Stainless Steel | Cast Iron Prehsa:;ned Haé?eeged Supersr;!:er?ened Titanium Alloy | Copper Alloy Alirﬂgwyum Resin & Plastics | Graphite
(Upto3s0HB) | (UP10240HB) | (Up 10260 HB) | 51050 HRe) | (45 t0 55 HRC) | (55 to 68 HRC)
O A O O © @] O A
(Unit: mm)
M= FHfiziof 2 f= 2ol
dExsdy | 28 |3 83 it My 453 Actual Effective Length depending
JEEs G U e Tm O R oo umpice
(dXR) n ” d2 g° L D - c | .

2NC 020 R002 050 0.2 XR0.02 0.15 0.50 0.18 15 45 4 0.55 0.57 0.59 0.61 0.66
2NC 020 R002 100 02XR0.02 015 | 100 018 @15 45 4 107 110 114 | 118 | 128
2NC 020 R002 200 02XR0.02 015 | 200 018 15 45 4 210 217 225 | 233 252
2NC 020 R005 050 02XR0.05 015 | 050 018 @ 15 45 4 055 057 059 | 061 | 065
2NC 020 R005 100 02XR005 | 015 100 018 15 45 4 107 110 114 | 148 | 127
2NC 020 R005 150 02XR0.05 015 150 018 @ 15 45 4 158 164 169 @ 176 | 1.89
2NC 020 R005 200 02XR0.05 015 | 200 018 15 45 4 210 217 225 | 233 252
2NC 030 RO02 100 03XR0.02 = 025 100 028 15 45 4 1.07 110 114 | 118 | 1.28
2NC 030 R002 200 03XR0.02 | 025 200 028 15 45 4 210 217 225 | 233 252
2NC 030 R002 300 0.3 X R0.02 0.25 3.00 0.28 15 45 4 3.13 3.24 3.36 3.48 3.77
2NC 030 RO05 100 03XR0.05 025 100 028 15 45 4 107 110 114 | 1148 | 127
2NC 030 RO05 150 03XR0.05 025 150 028 15 45 4 158 164 169 176 | 1.89
2NC 030 RO05 200 03XR0.05 025 200 028 15 45 4 210 217 225 | 233 252
2NC 030 R005 250 0.3 X R0.05 0.25 2.50 0.28 15 45 4 2.62 2.71 2.80 2.91 3.14
2NC 030 R005 300 0.3 X R0.05 0.25 3.00 0.28 15 45 4 3.13 3.24 3.36 3.48 3.76
2NC 040 RO02 100 04XR0.02 = 030 | 100 037 15 45 4 109 112 116 121 | 1.30
2NC 040 RO02 200 04XR0.02 030 200 037 15 45 4 212 219 227 236 255
2NC 040 RO02 300 04XR0.02 = 030 300 037 15 45 4 315 326 338 351 379
2NC 040 R002 400 04XR0.02 | 0.30 400 037 15 45 4 419 | 433 | 449 466 503
2NC 040 RO05 100 04XR0.05 030 100 037 15 45 4 108 112 116 120 | 1.30
2NC 040 R005 200 04XR0.05 030 200 037 15 45 4 212 219 227 235 254
2NC 040 R005 300 04XR0.05 030 | 800 037 15 45 4 315 326 338 350 @ 3.78

62



2= AL R, 2[E
2F Necked Corner Radius

(Unit: mm)
_ MES Tiztol mE s 20|
ggxaig | 28 f8¥ =3 | Td | dy 433 Actual Effective Length depending
M= HS Cutting Dia. Length | Length | Neck Dia| Taper | Overall | Shank oAl f
Prllzclt_Ngo X Radius of of Cut | of Reach Angle | Length Dia. on inclined angle of workpiece
’ Ball Nose
(d XR) 2l 2 d2 0° L D 30’ 10 130" 20 30

2NC 040 R0O0O5 400 0.4 XR0.05 = 0.30 @ 4.00 0.37 15 45
2NC 040 RO10 100 0.4 X RO.1 0.30 1.00 0.37 15 45
2NC 040 RO10 200 0.4 X RO.1 0.30 2.00 0.37 15 45
2NC 040 RO10 300 0.4 X RO.1 0.30 | 3.00 @ 0.37 15 45
2NC 040 RO10 400 0.4 X RO.1 0.30 4.00 0.37 15 45
2NC 050 R002 100 0.5 X R0.02  0.40 | 1.00 0.47 15 45
2NC 050 R002 200 0.6 XR0.02 0.40 2.00 @ 0.47 15 45
2NC 050 R002 300 0.6 XR0.02 ' 0.40 | 3.00 0.47 15 45
2NC 050 R002 400 0.6 X R0.02 = 0.40 @ 4.00 0.47 15 45
2NC 050 R002 500 0.5 X R0.02 ' 0.40 | 5.00 0.47 15 45
2NC 050 R005 100 0.5 X R0.05  0.40 @ 1.00 0.47 15 45
2NC 050 R005 200 0.5 XR0.05 0.40 @ 2.00 | 0.47 15 45
2NC 050 R005 300 0.5 XR0.05 = 0.40 @ 3.00 0.47 15 45
2NC 050 R005 400 0.5 X R0.05 = 0.40 | 4.00 0.47 15 45
2NC 050 R005 500 0.5 X R0.05 0.40 @ 5.00 0.47 15 45
2NC 050 RO10 100 0.5 X RO.1 0.40 1.00 | 0.47 15 45
2NC 050 RO10 200 0.5 X RO.1 0.40 2.00 0.47 15 45
2NC 050 RO10 300 0.5 X RO.1 0.40 3.00 @ 0.47 15 45
2NC 050 RO10 400 0.5 X RO.1 0.40 4.00 0.47 15 45
2NC 050 RO10 500 0.5 X RO.1 0.40 5.00 @ 0.47 15 45
2NC 060 R002 200 0.6 XR0.02 0.50 2.00 @ 0.57 15 45
2NC 060 R002 400 0.6 XR0.02 = 0.50 | 4.00 0.57 15 45
2NC 060 R002 600 0.6 XR0.02 = 0.50 @ 6.00 0.57 15 45
2NC 060 R005 200 0.6 XR0.05 = 0.50 | 2.00 0.57 15 45
2NC 060 R0O05 400 0.6 XR0.05 = 0.50 @ 4.00 0.57 15 45
2NC 060 R0O05 600 0.6 XR0.05 0.50 @ 6.00 | 0.57 15 45
2NC 060 RO10 200 0.6 X RO.1 0.50 2.00 0.57 15 45
2NC 060 RO10 400 0.6 X RO.1 0.50 4.00 @ 0.57 15 45
2NC 060 R0O10 600 0.6 X RO.1 0.50 6.00 0.57 15 45
2NC 070 R005 400 0.7 XR0.05 | 0.55 | 4.00 0.66 15 45
2NC 070 R0O05 600 0.7 XR0.05 ' 0.55 @ 6.00 0.66 15 45
2NC 070 RO10 400 0.7 X RO.1 0.55 | 4.00 0.66 16 45
2NC 070 R0O10 600 0.7 X RO.1 0.55 6.00 0.66 15 45
2NC 080 R002 200 0.8 XR0.02 = 0.65 | 2.00 0.77 15 45
2NC 080 R002 400 0.8 XR0.02 0.65 4.00 0.77 15 45
2NC 080 R002 600 0.8 XR0.02 = 0.65 | 6.00 0.77 15 45
2NC 080 R002 800 0.8 XR0.02 = 0.65 8.00 0.77 15 45
2NC 080 R005 200 0.8 XR0.05  0.65 | 2.00 0.77 15 45
2NC 080 R005 400 0.8 XR0.05  0.65 4.00 0.77 15 45
2NC 080 R005 600 0.8 XR0.05 0.65  6.00 | 0.77 15 45
2NC 080 R005 800 0.8 XR0.05  0.65 8.00 0.77 15 45
2NC 080 R0O10 200 0.8 X RO.1 0.65 2.00 @ 0.77 15 45
2NC 080 RO10 400 0.8 X RO.1 0.65 4.00 0.77 15 45

419 4383 448 465 5.03
1.08 1.12 1.15 1.19 1.28
212 219 226 2.34 2.3
3.15 | 3.26 | 3.37 @ 3.49  3.77
418 433 4.48 4.64 5.01
1.09 1,92 1.16 1.21 1.30
212 219 227 236 255
3.156 | 3.26 | 3.38 | 3.51 3.79
419 4383 449 466 5.03
522 | 540 560 5.81 6.28
1.08 1.12 1.16 1.20 1.30
212 | 219 227 235 | 254
3.16 38.26 3.38 3.60 3.78
419 433 448 465 5.03
5.22 540 5659 580 6.27
1.08 1.12 1.15 1.19 1.28
212 219 226 234 253
3.15 | 8.26 = 3.37  3.49 | 3.77
418  4.33 4.48 464 5.01
522 | 540 559 | 579 | 6.26
212 219 227 236 255
419 | 433 449 466 @ 5.03
6.25 6.47 6.70 6.96 7.52
212 | 219 227 235 | 254
419 433 4.48 465 5.03
6.25 | 6.47 6.70 6.95 7.51
212 219 226 2.34 253
418 | 4.33 4.48 4.64 | 5.01
6.25 6.47 6.70 6.94 7.50
4.21 4.35  4.51 4.67 | 5.05
6.27 6.49 6.72 6.97 7.53
420 | 435 | 450 4.67 @ 5.04
6.27  6.49 6.72 6.96 @ 7.52
212 | 219 | 2.27 | 2.36 | 2.55
419 433 449 466 5.03
6.26 | 6.47 6.70 6.96 | 7.52
8.32  8.61 8.92 | 9.26 10.00
212 | 219 227 235 | 254
419 | 433  4.48 465 5.03
6.25 | 6.47 6.70 6.95 | 7.51
8.32 8.61 8.92 | 9.256 10.00
212 | 219 226 2.34 253
4.18  4.33 448 464 5.01

g
9
ac
o
Q.
[9)
2
g
o
n
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\ 2NC

—

(Unit: mm)

2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC

NE Hs
Product No.

080
080
080
080
080
080
090
090
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

R0O10
R0O10
R020
R020
R020
R020
R0O10
R0O10
R002
R002
R002
R002
R002
R005
R005
R005
R005
R005
R005
R0O05
R005
RO10
R0O10
R0O10
R0O10
R0O10
R0O10
R0O10
R0O10
R020
R020
R020
R020
R020
R020
R020
R020
R030
R030
R0O30
R030
R030
R030

600
800
200
400
600
800
400
800
200
400
600
800
1000
200
400
600
800
1000
1200
1600
2000
200
400
600
800
1000
1200
1600
2000
200
400
600
800
1000
1200
1600
2000
200
400
600
800
1000
1200

=HE X =8t
Cutting Dia.
X Radius of
Ball Nose
(d XR)

0.8 X RO.1
0.8 X RO.1
0.8 X R0.2
0.8 X R0.2
0.8 X R0.2
0.8 X R0.2
0.9 X RO.1
0.9 X RO.1
1.0 X R0.02
1.0 X R0.02
1.0 X R0.02
1.0 X R0.02
.0 X R0.02
.0 X R0.05
.0 X'R0.05
.0 X'R0.05
.0 X R0.05
.0 X R0.05
.0 X R0.05
.0 X R0.05
.0 X'R0.05
.0 X RO.1
.0 X RO.1
.0 X RO.1
.0 X RO.1
.0 X RO.1
.0 X RO.1
.0 X RO.1
.0 X RO.1
.0 X RO.2
.0 X RO.2
.0 X RO.2
.0 X RO.2
.0 X' R0O.2
.0 X R0O.2
.0 X R0O.2
.0 X R0O.2
.0 X R0O.3
.0 X R0.3
.0 X R0.3
.0 X R0.3
.0 X R0O.3
.0 X R0O.3

- a4 a4 a4 o

-4 a4 4 4 a4 4 4 4 4 a4 4 a4 a4 a4 a4 a4 a4 a4 a4 a4 a4

-

2%
Length
of Cut

4l

0.65
0.65
0.65
0.65
0.65
0.65
0.70
0.70
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80

REY
Length
of Reach

2

6.00
8.00
2.00
4.00
6.00
8.00
4.00
8.00
2.00
4.00
6.00
8.00
10.00
2.00
4.00
6.00
8.00
10.00
12.00
16.00
20.00
2.00
4.00
6.00
8.00
10.00
12.00
16.00
20.00
2.00
4.00
6.00
8.00
10.00
12.00
16.00
20.00
2.00
4.00
6.00
8.00
10.00
12.00

=7
Neck Dia

d2

0.77
0.77
0.77
0.77
0.77
0.77
0.85
0.85
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95

a2}
Taper
Angle

0°

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

PSP
—o
Overall
Length

L

45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
50
50
45
45
45
45
45
45
50
50
45
45
45
45
45
45
50
50
45
45
45
45
45
45

REE:
Shank
Dia.

D

B = T I S e S T = T = T T = T = > T > S S S S S S e T T - T - T - T T S S S N S e N S S

HEtE Hiziol mE |5 o]

Actual Effective Length depending

30°

6.25
8.32
2.11
4.18
6.25
8.32
4.22
8.36
2.16
4.23
6.29
8.36
10.43
2.16
4.22
6.29
8.36
10.43
12.49
16.63
20.76
2.16
4.22
6.29
8.36
10.42
12.49
16.63
20.76
2.15
4.22
6.29
8.35
10.42
12.49
16.62
20.76
2.15
4.22
6.28
8.35
10.42
12.49

on inclined angle of workpiece

10

6.47
8.61
2.18
4.32
6.46
8.60
4.37
8.65
2.28
4.37
6.51
8.65
10.79
2.23
4.37
6.51
8.65
10.79
12.98
17.21
21.48
2.23
4.37
6.51
8.65
10.78
12.92
17.20
21.48
2.22
4.36
6.50
8.64
10.78
12.92
17.20
21.47
2.21
4.35
6.49
8.63
10.77
{11229l

1°30°

6.70
8.91
2.25
4.47
6.69
8.90
4.52
8.95
2.31
4.53
6.75
8.96
11.18
2.31
4.53
6.74
8.96
11.18
13.39
17.83
22.26
2.30
4.52
6.74
8.95
11.17
13.39
17.82
22.25
2.29
4.51
6.73
8.94
11.16
13.38
17.81
22.24
2.28
4.50
6.72
8.93
11.15
18.37

20

6.94
9.24
2.33
4.63
6.93
9.23
4.69
9.29
2.40
4.70
7.00
9.30
11.60
2.39
4.69
6.99
9.29
11.59
13.89
18.49
23.09
2.39
4.69
6.99
9.29
11.59
13.89
18.48
23.08
2.37
4.67
6.97
9.27
11.57
13.87
18.47
23.07
2.36
4.66
6.96
9.26
11.56
13.86

30

7.50
9.99
2.50
4.99
7.47
9.96
5.06
10.03
2.59
5.08
7.56
10.05
12.54
2.59
5.07
7.56
10.04
12.53
15.02
19.99
24.96
2.57
5.06
7.55
10.03
12.52
156.00
19.98
24.95
2.55
5.03
7.52
10.01
12.49
14.98
19.95
24.93
2.52
5.01
7.50
9.98
12.47
14.96
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2= AL R, 2[E
2F Necked Corner Radius

(Unit: mm)
_ MES Tiztol mE s 20|
ggxaig | 28 f8¥ =3 | Td | dy 433 Actual Effective Length depending
M= HS Cutting Dia. Length | Length | Neck Dia| Taper | Overall | Shank oAl f
Prllzclt_Ngo X Radius of of Cut | of Reach Angle | Length Dia. on inclined angle of workpiece
’ Ball Nose
(d XR) 2l 2 d2 0° L D 30’ 10 130" 20 30

2NC 100 R030 1600
2NC 100 R0O30 2000

-

.0 X RO.3 0.80 16.00 0.95 15 50
.0 X R0.3 0.80 | 20.00 0.95 15 50

16.62 17.19 17.80  18.46 | 19.93
20.75 | 21.47 | 22.23 | 23.05 | 24.90

—

2NC 120 RO10 400 1.2 X RO.1 1.00  4.00 1.14 15 45 4.24 439 454 471 5.08
2NC 120 RO10 600 1.2 X RO.1 1.00  6.00 1.14 15 45 6.31 6.53 @ 6.76 | 7.01 7.57 é"
2NC 120 RO10 1000 | 1.2 X RO.1 1.00 10.00 1.14 15 50 10.44 10.80  11.19 | 11.61  12.54 g
2NC 120 R020 400 1.2 XR0.2 1.00  4.00 1.14 15 45 424 | 438 453 469 5.06 %
2NC 120 R020 600 1.2 X R0.2 1.00 6.00 1.14 15 45 6.31 6.52 6.75 6.99 7.54 %
2NC 120 R020 1000 @ 1.2 X R0.2 1.00 10.00 1.14 15 50 10.44 10.80 11.18  11.59 | 12.562 o
2NC 120 RO030 400 1.2 X R0.3 1.00  4.00 1.14 15 45 4.24 | 437 452 468 5.03
2NC 120 R030 600 1.2 X R0.3 1.00  6.00 1.14 15 45 6.30 | 6.51 6.74 | 6.98 | 7.52
2NC 120 R030 1000 | 1.2 XR0.3 1.00 10.00 1.14 15 50 10.44 10.79 1117 | 11.68 | 12.49
2NC 150 R005 300 1.5 XR0.05 150 3.00 1.44 15 45 3.21 3.32 | 3.44 357 3.85
2NC 150 R005 400 1.6 XR0.06 1.560 4.00 1.44 15 45 4.24 439 455 472 509

2NC 150 R005 600
2NC 150 R005 800
2NC 150 R005 1000
2NC 150 R0OO5 1200
2NC 150 R0O05 1600
2NC 150 R005 2000
2NC 150 RO10 300
2NC 150 RO10 400
2NC 150 RO10 600
2NC 150 RO10 800
2NC 150 RO10 1000
2NC 150 RO10 1200
2NC 150 RO10 1600
2NC 150 RO10 2000

5 XR0.05 1.50 6.00
b5 XR0.05 1.50 8.00
.5 X R0.06  1.50 10.00
.5 X' R0.05 1.50 12.00
.5 X' R0.05 | 1.50 | 16.00
.5 X'R0.05 ' 1.50  20.00
.5 X RO.1 1.50 | 3.00
.5 X RO.1 1.50  4.00
.5 X RO.1 1.50 | 6.00
.5 X RO.1 1.50  8.00
.5 X'RO.1 1.50 | 10.00
.5 X'R0O.1 1.50 12.00
.5 X RO.1 1.50 | 16.00
.5 X RO.1 1.50 | 20.00

44 15 45
44 15 45
44 15 45
44 15 45
44 15 50
44 15 50
44 15 45
44 15 45
44 15 45
44 15 45
44 15 45
44 15 45
44 15 50
44 15 50

6.31 6.58 | 6.76 @ 7.02 7.58
8.38 8.67 898  9.32 10.07
10.45 10.81  11.20 | 11.61 | 12.55
12,561 12.95 13.41 | 13.91  15.04
16.65 17.23 | 17.85 | 18.561 | 20.01
20.78  21.50 22.28 23.11 free
3.21 3.32  3.43 3.56 3.84
4.24 439 454 471 5.08
6.31 6.583  6.76 = 7.01 7.57
8.38 8.67 897 9.31 10.06
10.44 10.80  11.19 | 11.61 | 12.54
12,51 12.94  13.41 | 13.91  15.03
16.65 17.22 | 17.84 | 18.51 | 20.00
20.78  21.50 22.27 23.11  free

_ a4 g
—_ a4 g

— QG . QN . QU . e .
— [ R

- a4

-
—

2NC 150 R020 300 1.6 XR0.2 1.60  3.00 1.44 15 45 3.20 | 3.31 3.42  3.54  3.81
2NC 150 R020 400 1.6 X R0.2 1.50  4.00 1.44 15 45 424 438 453 469 5.06
2NC 150 R020 600 1.6 X R0.2 1.50 | 6.00 1.44 15 45 6.31 6.52 | 6.75 | 6.99 @ 7.54
2NC 150 R020 800 1.5 X R0.2 1.60 8.00 @ 1.44 15 45 8.37 866 896 9.29 10.03
2NC 150 R020 1000 @ 1.5 X R0.2 1.60 10.00 1.44 16 45 10.44 10.80 11.18  11.69 | 12.562
2NC 150 R020 1200 & 1.5XRO0.2 1.60 12.00 1.44 15 45 12.561 12.94 13.40 | 18.89  15.00
2NC 150 R020 1600 & 1.5 X RO0.2 1.50 16.00 1.44 15 50 16.64 17.22 17.83 | 18.49 | 19.98
2NC 150 R020 2000 & 1.5XRO0.2 1.50 20.00 1.44 15 50 20.78  21.49 22.26 23.09 free
2NC 150 R0O30 300 1.5 X R0.3 1.60 | 3.00 @ 1.44 15 45 3.20 | 3.30 | 3.41 3.683 | 8.79

2NC 150 R0O30 400

-

.5 X R0.3 1.60 4.00 1.44 15 45 4.24 437 4.52 4.68 5.08

2NC 150 R030 600 1.5 X R0.3 1.50  6.00 1.44 15 45 6.30 | 6.51 6.74  6.98 | 7.52
2NC 150 R030 800 1.5 X R0.3 1.60 8.00 1.44 15 45 8.37  8.65 895 9.28 10.01
2NC 150 R0O30 1000 | 1.5 X R0.3 1.50 | 10.00 1.44 15 45 10.44  10.79 | 11.17 | 11.58 | 12.49
2NC 150 R0O30 1200 @ 1.5 X R0.3 1.60 12.00 1.44 15 45 12,50 12.93  13.39 | 13.88  14.98

2NC 150 RO30 1600
2NC 150 R030 2000

Y

.5 X' R0O.3 1.60 | 16.00
.5 X' R0O.3 1.50  20.00

Y

44 15 50
44 15 50

16.64 17.21  17.82 | 18.48 | 19.95
20.77 | 21.49 22.25 23.08 @ free
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—

(Unit: mm)

2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC

NE Hs
Product No.

150
1560
1560
150
150
150
160
1560
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

R050
R050
R050
R050
R050
R050
R050
R050
R005
R005
R005
R0O05
R005
R005
R005
R0O10
R0O10
R0O10
R0O10
R0O10
R0O10
RO10
R020
R020
R020
R020
R020
R020
R020
R0O30
R0O30
R0O30
R030
R030
R030
R0O30
R050
R050
R050
R050
R050
R050
R050

300
400
600
800
1000
1200
1600
2000
400
600
800
1000
1200
1600
2000
400
600
800
1000
1200
1600
2000
400
600
800
1000
1200
1600
2000
400
600
800
1000
1200
1600
2000
400
600
800
1000
1200
1600
2000

=HE X =8t
Cutting Dia.
X Radius of
Ball Nose
(d XR)

1.5 X R0.5
1.5 X R0.5
1.5 X R0.5
1.5 XR0.5
1.5 X R0.5
1.5 X R0.5
1.5 X R0.5
1.5 X R0.5
2.0 X R0.05
2.0 X R0.05
2.0 X R0.05
2.0 X R0.05
2.0 X R0.05
2.0 X R0.05
2.0 X R0.05
2.0 X RO.1
2.0 X RO.1
2.0 X RO.1
2.0 X RO.1
2.0 X RO.1
2.0 X RO.1
2.0 X RO.1
2.0 X R0.2
2.0 X R0.2
2.0 X R0.2
2.0 X R0.2
2.0 X R0.2
2.0 X R0.2
2.0 X R0.2
2.0 X R0.3
2.0 X R0.3
2.0 X R0.3
2.0 X R0.3
2.0 X R0.3
2.0 X R0.3
2.0 X R0.3
2.0 X R0.5
2.0 X R0.5
2.0 X R0.5
2.0 XR0.5
2.0 X R0.5
2.0 X R0.5
2.0 X R0.5

2%
Length
of Cut

4l

1.50
1.60
1.50
1.50
.50
.50
1.50
1.50
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70

REY
Length
of Reach

2

3.00
4.00
6.00
8.00
10.00
12.00
16.00
20.00
4.00
6.00
8.00
10.00
12.00
16.00
20.00
4.00
6.00
8.00
10.00
12.00
16.00
20.00
4.00
6.00
8.00
10.00
12.00
16.00
20.00
4.00
6.00
8.00
10.00
12.00
16.00
20.00
4.00
6.00
8.00
10.00
12.00
16.00
20.00

23

Neck Dia

d2

44
44
44
44
44
44
44
44
92
92
.92
92
92
92
92
92
92
92
.92
92
92
92
92
92
92
92
92
92
92
92
.92
92
92
92
.92
92
92
92
92
92
92
92
.92

a2}
Taper
Angle

0°

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

PSP
—o
Overall
Length

L

45
45
45
45
45
45
50
50
45
45
45
45
45
50
50
45
45
45
45
45
50
50
45
45
45
45
45
50
50
45
45
45
45
45
50
50
45
45
45
45
45
50
50

REE:
Shank
Dia.

D
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Actual Effective Length depending

30°

3.19
4.23
6.30
8.36
10.43
12.50
16.63
20.77
4.28
6.35
8.42
10.48
12.55
16.69
20.82
4.28
6.35
8.42
10.48
12.55
16.68
20.82
4.28
6.34
8.41
10.48
12.55
16.68
20.82
4.27
6.34
8.41
10.48
12.54
16.68
20.81
4.27
6.33
8.40
10.47
12.54
16.67
20.81

on inclined angle of workpiece

10

3.29
4.36
6.50
8.64
10.78
12.92
17.19
21.47
4.43
6.57
8.71
10.85
12.99
17.27
21.54
4.43
6.57
8.71
10.84
12.98
17.26
21.54
4.42
6.56
8.70
10.84
12.98
17.26
21.53
4.41
6.55
8.69
10.83
12.97
17.25
21.53
4.40
6.54
8.68
10.82
12.96
17.23
21.51

1°30°

3.39
4.50
6.71
8.93
11.15
13.36
17.80
22.23
4.59
6.80
9.02
11.24
13.45
17.89
22.32
4.58
6.80
9.02
11.23
13.45
17.88
22.32
4.57
6.79
9.01
11.22
13.44
17.87
22.31
4.56
6.78
8.99
11.21
13.43
17.86
22.29
4.54
6.76
8.97
11.19
13.41
17.84
22.27

20

3.50
4.65
6.95
9.25
11.55
13.85
18.45
23.05
4.76
7.06
9.36
11.66
13.96
18.56
23.16
4.75
7.05
9.35
11.65
13.95
18.55
23.15
4.74
7.04
9.34
11.64
13.93
18.53
23.13
4.72
7.02
9.32
11.62
13.92
18.52
23.12
4.69
6.99
9.29
11.59
13.89
18.49
23.09

30

3.74
4.99
7.47
9.96
12.44
14.93
19.90
free
5.14
7.63
10.11
12.60
15.09
free
free
5.13
7.62
10.10
12.59
15.07
free
free
5.10
7.59
10.08
12.56
15.05
free
free
5.08
7.57
10.05
12.54
15.03
free
free
5.03
7.52
10.00
12.49
14.98
free

free
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(Unit: mm)

2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC

HE Hs
Product No.

250
250
250
250
250
250
250
250
250
250
250
250
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300

R0O10
R0O10
R0O10
R020
R020
R020
R030
R0O30
R030
R050
R050
R050
R005
R005
R005
R005
R005
R005
R005
R0O10
RO10
R0O10
R0O10
R0O10
RO10
R0O10
RO10
RO10
R0O10
R020
R020
R020
R020
R020
R020
R020
R020
R020
R020
R030
R030
R030
R030

1000
2000
3000
1000
2000
3000
1000
2000
3000
1000
2000
3000
400

600

800

1000
1200
1600
2000
400

600

800

1000
1200
1600
2000
2500
3000
3500
400

600

800

1000
1200
1600
2000
2500
3000
3500
400

600

800

1000

=HE X =248t
Cutting Dia.
X Radius of
Ball Nose
(d XR)

2.5 X R0O.1
2.5 X RO.1
2.5 X RO.1
2.5 X R0.2
2.5 X R0.2
2.5 X R0.2
2.5 X R0.3
2.5 X R0.3
2.5 X R0.3
2.5 X R0.5
2.5 X R0.5
2.5 X R0.5
3.0 X R0.05
3.0 X R0.05
3.0 X R0.05
3.0 X R0.05
3.0 X R0.05
3.0 X R0.05
3.0 X R0.05
3.0 X RO.1
3.0 X RO.1
3.0 X RO.1
3.0 X RO.1
3.0 X RO.1
3.0 X RO.1
3.0 X RO.1
3.0 X RO.1
3.0 X RO.1
3.0 X RO.1
3.0 X R0.2
3.0 X R0.2
3.0 X R0.2
3.0 X R0.2
3.0 X R0.2
3.0 X R0.2
3.0 X R0.2
3.0 X R0.2
3.0 X R0.2
3.0 X R0.2
3.0 X R0.3
3.0 X R0.3
3.0 X R0.3
3.0 X R0.3

2%
Length
of Cut

Al

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50

SEd
Length
of Reach

2

10.00
20.00
30.00
10.00
20.00
30.00
10.00
20.00
30.00
10.00
20.00
30.00
4.00
6.00
8.00
10.00
12.00
16.00
20.00
4.00
6.00
8.00
10.00
12.00
16.00
20.00
25.00
30.00
35.00
4.00
6.00
8.00
10.00
12.00
16.00
20.00
25.00
30.00
35.00
4.00
6.00
8.00
10.00

23
Neck Dia

d2

2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86

a2}
Taper
Angle

0°

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

PSP
—o
Overall
Length

L

50
60
70
50
60
70
50
60
70
50
60
70
50
50
50
50
50
60
60
50
50
50
50
50
60
60
60
70
75
50
50
50
50
50
60
60
60
70
75
50
50
50
50

REE:
Shank
Dia.

D
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Actual Effective Length depending

30°

10.54
20.88
31.21
10.54
20.87
31.21
10.53
20.87
31.21
10.53
20.86
31.20
4.40
6.47
8.53
10.60
12.67
16.80
20.94
4.40
6.46
8.53
10.60
12.67
16.80
20.93
26.10
31.27
36.44
4.39
6.46
8.53
10.59
12.66
16.80
20.93
26.10
31.27
36.44
4.39
6.46
8.52
10.59

on inclined angle of workpiece

1o

10.90
21.60
32.30
10.90
21.69
32.29
10.89
21.59
32.28
10.88
21.57
32.27
4.55
6.69
8.83
10.97
13.11
17.39
21.66
4.55
6.69
8.82
10.96
13.10
17.38
21.66
27.01
32.36
37.71
4.54
6.68
8.82
10.96
13.10
17.38
21.65
27.00
32.35
37.70
4.53
6.67
8.81
10.95

1°30°

11.29
22.38
free
11.28
22.37
free
11.27
22.36
free
11.25
22.33
free
4.71
6.93
9.15
11.36
13.58
18.01
22.45
4.71
6.92
9.14
11.36
13.57
18.01
22.44
27.98
33.52
39.06
4.70
6.91
9.13
11.35
13.56
18.00
22.43
27.97
33.51
39.05
4.69
6.90
9.12
11.34

20

11.71
free
free

11.70
free
free

11.68
free
free

11.65
free
free
4.89
7.19
9.49

11.79

14.09

18.69

23.29
4.88
7.18
9.48

11.78

14.08

18.68

23.28

29.03

34.78

40.53
4.86
7.16
9.46

11.76

14.06

18.66

23.26

29.01

34.76

40.51
4.85
7.15
9.45

11.75

30

12.66
free
free

12.63
free
free

12.61
free
free

12.56
free
free
5.28
7.77

10.25

12.74

15.23

20.20

2517
5.27
7.75

10.24

12.73

15.21

20.19

25.16
free
free
free
5.24
7.73

10.22

12.70

15.19

20.16

25.18
free
free
free
5.22
7.71

10.19

12.68
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(Unit: mm)

2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC

NE Hs
Product No.

300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

R030
R0O30
R030
R030
R030
R030
R050
R050
R050
R050
R050
R0O50
R050
R050
R050
R050
R100
R100
R100
R100
R100
R100
R100
R100
R0O10
R0O10
R0O10
R0O10
R0O10
R0O10
R0O10
R0O10
R020
R020
R020
R020
R020
R020
R020
R020
R030
R030
R030

1200
1600
2000
2500
3000
3500
400

600

800

1000
1200
1600
2000
2500
3000
3500
800

1000
1200
1600
2000
2500
3000
3500
800

1000
1200
1600
2000
2500
3000
4000
800

1000
1200
1600
2000
2500
3000
4000
800

1000
1200

=HE X =8t
Cutting Dia.
X Radius of
Ball Nose
(d XR)

3.0 X R0.3
3.0 X R0.3
3.0 X R0.3
3.0 X R0.3
3.0 X R0.3
3.0 X R0.3
3.0 X R0.5
3.0 X R0.5
3.0 X R0.5
3.0 X R0.5
3.0 X R0.5
3.0 X R0.5
3.0 X R0.5
3.0 X R0.5
3.0 X R0.5
3.0 X R0.5
3.0 X R1.0
3.0 X R1.
3.0 X R1.
3.0 X R1.
3.0 X R1.
3.0 X R1.
3.0 X R1.
3.0 X R1.
4.0 X RO.1
4.0 X RO.1
4.0 X RO.1
4.0 X RO.1
4.0 X RO.1
4.0 X RO.1
4.0 X RO.1
4.0 X RO.1
4.0 X R0.2
4.0 X R0.2
4.0 X R0.2
4.0 X RO.2
4.0 X RO.2
4.0 X R0.2
4.0 X R0.2
4.0 X RO.2
4.0 X R0.3
4.0 X R0.3
4.0 X R0.3

O O O O O O o

2%
Length
of Cut

4l

2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50

REY
Length
of Reach

2

12.00
16.00
20.00
25.00
30.00
35.00
4.00
6.00
8.00
10.00
12.00
16.00
20.00
25.00
30.00
35.00
8.00
10.00
12.00
16.00
20.00
25.00
30.00
35.00
8.00
10.00
12.00
16.00
20.00
25.00
30.00
40.00
8.00
10.00
12.00
16.00
20.00
25.00
30.00
40.00
8.00
10.00
12.00

=7
Neck Dia

d2

2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80

a2}
Taper
Angle

0°

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

PSP
—o
Overall
Length

L

50
60
60
60
70
75
50
50
50
50
50
60
60
60
70
75
50
50
50
60
60
60
70
75
50
50
50
60
60
60
70
80
50
50
50
60
60
60
70
80
50
50
50

REE:
Shank
Dia.

D
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Actual Effective Length depending

30°

12.66
16.79
20.93
26.10
31.26
36.43
4.38
6.45
8.52
10.58
12.65
16.79
20.92
26.09
31.26
36.43
8.50
10.57
12.64
16.77
20.90
26.07
31.24
36.41
8.65
10.71
12.78
16.92
21.056
26.22
31.39
41.72
8.64
10.71
12.78
16.91
21.05
26.22
31.38
41.72
8.64
10.71
12.77

on inclined angle of workpiece

1o

13.09
17.37
21.65
27.00
32.34
37.69
4.52
6.66
8.80
10.94
13.08
17.35
21.63
26.98
32.33
37.68
8.76
10.90
13.04
17.32
21.60
26.95
32.30
37.64
8.94
11.08
13.22
17.50
21.78
27.18
32.48
43.17
8.94
11.08
13.22
17.50
21.77
27.12
32.47
43.17
8.93
11.07
13.21

1°30°

13.55
17.99
22.42
27.96
33.50
39.04
4.66
6.88
9.10
11.31
13.53
17.96
22.40
27.94
33.48
39.02
9.04
11.26
13.48
17.91
22.34
27.88
33.43
38.97
9.26
11.48
13.70
18.13
22.56
28.11
33.65
free
9.25
11.47
13.69
18.12
22.55
28.09
33.64
free
9.24
11.46
13.68

20

14.05
18.65
23.25
29.00
34.75
40.50
4.82
7.12
9.42
11.72
14.02
18.62
23.22
28.97
34.72
40.47
9.34
11.64
13.94
18.54
23.14
28.89
34.64
40.39
9.61
11.91
14.21
18.81
23.41
free
free
free
9.59
11.89
14.19
18.79
23.39
free
free
free
9.58
11.88
14.18

30

15.16
20.14
25.11
free
free
free
517
7.66
10.14
12.63
15.12
20.09
25.06
free
free
free
10.02
12.51
14.99
19.97
24.94
free
free
free
10.38
12.87
15.35
free
free
free
free
free
10.36
12.84
15.33
free
free
free
free
free
10.33
12.82
15.30
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(Unit: mm)

2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC
2NC

HE Hs
Product No.

400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
500
500
500
500
500
500
500
500
500
500
600
600
600
600
600
600
600
600
600
600
600
600

R030
R0O30
R0O30
R030
R030
R050
R050
R050
R050
R050
R050
R050
R050
R100
R100
R100
R100
R100
R100
R100
R100
R0O10
R0O10
R020
R020
R030
R0O30
R050
R050
R100
R100
R0O10
R0O10
R0O10
R0O10
R020
R020
R020
R020
R0O30
R030
R030
R030

1600
2000
2500
3000
4000
800

1000
1200
1600
2000
2500
3000
4000
800

1000
1200
1600
2000
2500
3000
4000
2000
4000
2000
4000
2000
4000
2000
4000
2000
4000
1200
1600
2000
3000
1200
1600
2000
3000
1200
1600
2000
3000

=HE X =248t
Cutting Dia.
X Radius of
Ball Nose
(d XR)

4.0 X R0.3
4.0 X R0.3
4.0 X R0.3
4.0 X R0.3
4.0 X RO.3
4.0 X R0.5
4.0 X RO.5
4.0 X R0.5
4.0 X R0.5
4.0 X R0.5
4.0 X R0.5
4.0 X R0.5
4.0 X R0.5
4.0 XR1.0
4.0 X R1.
4.0 X R1.
4.0 X R1.
4.0 X R1.
4.0 X R1.
4.0 X R1.
4.0 X R1.
5.0 X RO.1
5.0 X RO.1
5.0 X R0.2
5.0 X R0.2
5.0 X R0.3
5.0 X R0.3
5.0 X R0.5
5.0 X R0.5
5.0 X R1.0
5.0 X R1.0
6.0 X RO.1
6.0 X RO.1
6.0 X RO.1
6.0 X RO.1
6.0 X R0.2
6.0 X R0.2
6.0 X R0.2
6.0 X R0.2
6.0 X R0.3
6.0 X R0.3
6.0 X R0.3
6.0 X R0.3

O O O O O O o

2%
Length
of Cut

Al

3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

SEd
Length
of Reach

2

16.00
20.00
25.00
30.00
40.00
8.00
10.00
12.00
16.00
20.00
25.00
30.00
40.00
8.00
10.00
12.00
16.00
20.00
25.00
30.00
40.00
20.00
40.00
20.00
40.00
20.00
40.00
20.00
40.00
20.00
40.00
12.00
16.00
20.00
30.00
12.00
16.00
20.00
30.00
12.00
16.00
20.00
30.00

23
Neck Dia

d2

3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
4.75
4.75
4.75
4.75
4.75
4.75
4.75
4.75
4.75
4.75
5.70
5.70
5.70
5.70
5.70
5.70
5.70
5.70
5.70
5.70
5.70
5.70

a2}
Taper
Angle

0°

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

PSP
—o
Overall
Length

L

60
60
60
70
80
50
50
50
60
60
60
70
80
50
50
50
60
60
60
70
80
60
60
60
80
60
80
60
80
60
80
60
60
60
60
60
60
60
60
60
60
60
60

REE:
Shank
Dia.

D

D OO OO OO OO0 O o0 O o0 00 o0 0 0 0O o0 OO o0 0O OO OO 0O o0 OO OO o0 OO oo o0 OO 0O o0 OO o0 O o0 o0 o0 oo 0 o o;

HxtE THiziol e |5 20|

Actual Effective Length depending

30°

16.91
21.04
26.21
31.38
41.72
8.63
10.70
12.77
16.90
21.04
26.21
31.37
41.71
8.62
10.68
12.75
16.89
21.02
26.19
31.36
41.69
21.15
41.82
21.14
41.82
21.14
41.81
21.18
41.81
21.12
41.79
free
free
free
free
free
free
free
free
free
free
free

free

on inclined angle of workpiece

1o

17.49
21.77
27.12
32.46
43.16
8.92
11.06
13.20
17.47
21.75
27.10
32.45
43.15
8.88
11.02
13.16
17.44
21.72
27.07
32.42
43.11
21.88
free
21.87
free
21.87
free
21.85
free
21.82
free
free
free
free
free
free
free
free
free
free
free
free

free

1°30°

18.11
22.54
28.08
33.63
free
9.22
11.44
13.65
18.09
22.52
28.06
33.60
free
9.17
11.38
13.60
18.03
22.47
28.01
33.55
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free

free

20

18.78
23.38
free
free
free
9.55
11.85
14.15
18.75
23.35
29.10
free
free
9.47
1.77
14.07
18.67
23.27
29.02
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free

free

30

free
free
free
free
free
10.28
12.77
15.26
free
free
free
free
free
10.16
12.65
15.13
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free

free
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2= FL,RE[E
2F Necked Corner Radius

(Unit: mm)
HZE i) T2 R2 2ol
28x=td | 98 | /ey =8 TR oY 432 Actual Effective Length depending
HE e CumgDa | Lengh | Loh NedDa T | Ouerl | Sperk | onincined angle of workpiece
Ball Nose

(dXR) o 2 d2 0° L D 30 10 1030 2 30

2NC 600 R0O50 1200 @ 6.0 X RO.5 5.00 12.00 5.70 - 60 6 free free free free free

2NC 600 RO50 1600 @ 6.0 X RO.5 5.00 16.00 5.70 - 60 6 free free free free free

2NC 600 R0O50 2000 & 6.0 X RO.5 5.00 20.00 5.70 = 60 6 free free free free free

é‘ 2NC 600 R0O50 3000 | 6.0 XRO0.5 5.00 30.00 5.70 - 60 6 free free free free free
g’ 2NC 600 R100 1200 @ 6.0 XR1.0 5.00 12.00 5.70 - 60 6 free free free free free
% 2NC 600 R100 1600 @ 6.0 XR1.0 5.00 16.00 5.70 - 60 6 free free free free free
2 2NC 600 R100 2000 = 6.0 XR1.0 5.00  20.00 5.70 = 60 6 free free free free free
@ 2NC 600 R100 3000 | 6.0 XR1.0 5.00 30.00 5.70 - 60 6 free free free free free
2NC 600 R150 2000 | 6.0 XR1.5 5.00  20.00  5.70 = 60 6 free free free free free

2NC 600 R150 3000 6.0 XR1.5 5.00 | 30.00 5.70 - 60 6 free free free free free

2NC 800 R020 2400 @ 8.0 XR0.2 8.00 24.00 7.60 - 65 8 free free free free free

2NC 800 RO30 2400 @ 8.0 XR0.3 8.00 24.00 7.60 - 65 8 free free free free free

2NC 800 R050 2400 | 8.0 X RO.5 8.00 24.00  7.60 = 65 8 free free free free free

2NC 800 R100 2400 @ 8.0 XR1.0 8.00 | 24.00 7.60 - 65 8 free free free free free

2NC 800 R150 2400 8.0 XR1.5 8.00 24.00 7.60 - 65 8 free free free free free

2NC 1000 RO50 2500 10.0 X R0.5  10.00 25.00 9.50 - 70 10 free free free free free

2NC 1000 R100 2500 10.0 XR1.0 | 10.00 25.00 9.50 ° 70 10 free free free free free

2NC 1200 R050 2500 12.0 XR0.5 | 12.00 | 25.00 11.50 - 80 12 free free free free free

2NC 1200 R100 2500 12.0XR1.0  12.00  25.00 11.50 = 80 12 free free free free free
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4= LR E[E
4F Necked Corner Radius

coe

Features -

od2
6

s
4
bo
od
)

Actual Effective Length

R £ 0.005 (d<1.5)

e Extended neck style for long reach applications 1001 (ds18) L intinged pngie” {1 _
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

g
=3 z
. )
.= Ul BAloB 2/ Jfmo| KEtE Tolerance : g
- XOIE 24 AXHE AR 14 7124850| 48 Cutting Dia. Corner Radius §
« A0 G2 20| 20| 2 MEE 2ol Mz &
- U ZEXE TE 2|2 27 £H0| ZoX|T Lot2A0| HE o 5’3’315 £0.01 e
- 7Kgeie| ZE7t 243 >6: 0/0.
Recommended workpiece Material : ©: Z(First ohoice), O: 25(Atternative choice), A X3(Limited choice)
gAY/ elgd AEOIZ|A E= ] EoYNPEL=A ST b L=y BN
=HlTE = of 5
B0 (B2 | (B2 | (HROSO) (o) (WSS cimEm s a3 BT B3 snig e s
arbon Steel / Alloy q rehardene ardene: uper Hardened | . . uminum . ) ‘
Steel / Tool Steel (Stal?\ezsios't_?gl ( Ctas;ércc])r;'B Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(uptodsoHB) | (PO ) | (up 10260 HB) | (115 15 50 HRc) | (45 to 55 HRC) | (55 t0 68 HRG)
O A O O © O O A
(Unit: mm)
oty mte | x| omxr | o . o | s HZE izt mE 75 2ol
Ecéttx ED%% LE7é>th WLT-Q-TOh N _||<70D' ?HHL Oﬁé | ;]37'\; Actual Effective Length depending
M= Ha utting Dia. eng eng eck Dia | Taper vera an SN h
P 15 9= X Radius of of Cut | of Reach Angle | Length Dia. on inclined angle of workpiece
roduct No.
Ball Nose
(dXR) " 2 d2 O L D 30’ 10 130" 20 30
4NC 100 R005 400 1.0 XR0.05 0.80 4.00 0.95 15 45 4.22 4.37 4.53 4.69 5.07
ANC 100 R0O05 500 1.0 XR0.05 0.80 5.00 0.95 15 45 5.26 5.44 5.63 5.84 6.31
4NC 100 R0O05 600 1.0 X R0.05 0.80 6.00 0.95 15 45 6.29 6.51 6.74 6.99 7.56
4NC 100 R0O0O5 800 1.0 X R0.05 0.80 8.00 0.95 15 45 8.36 8.65 8.96 9.29 | 10.04

4NC 100 RO05 1000 1.0 X R0.05 0.80 = 10.00 0.95 15 45
4NC 100 R005 1200 1.0 X R0.05 0.80 | 12.00 0.95 15 45
4NC 100 R005 1600 1.0 X R0.05 0.80 | 16.00 0.95 15 45

1043 1079 1118 | 11.59 | 12.53
1249 1293 13.39 | 13.89 | 15.02
16.63  17.21  17.83 | 18.49 | 19.99

4NC 100 RO10 400 1.0 X RO0.1 0.80 | 4.00 0.95 15 45 4.22 4.37 4.52 4.69 5.06
4NC 100 RO10 500 1.0 X RO.1 0.80 = 5.00 0.95 15 45 5.26 5.44 5.63 5.84 6.30
4NC 100 RO10 600 1.0XRO0.1 0.80 | 6.00 0.95 15 45 6.29 6.51 6.74 6.99 7.55
4NC 100 RO10 800 1.0 XRO0.1 0.80 = 800 0.9 15 45 8.36 8.65 8.95 9.29  10.08

4NC 100 RO10 1000 1.0 XRO0.1 0.80 | 10.00 0.95 15 45
4NC 100 RO10 1200 1.0 X R0.1 0.80  12.00 0.95 15 45
4NC 100 RO10 1600 1.0XRO.1 0.80 | 16.00 0.95 15 45

10.42 1078 | 1117 | 11.59 | 12.62
12.49 12,92 1 13.39 | 13.89 | 15.00
16.63 17.20 | 17.82 | 18.48 | 19.98

4NC 100 R020 400 1.0XR0.2 0.80 = 4.00 0.95 15 45 4.22 4.36 4.51 4.67 5.03
4NC 100 R020 500 1.0XR0.2 0.80 | 5.00 0.95 15 45 5.25 5.43 5.62 5.82 6.28
4NC 100 R020 600 1.0XR0.2 0.80  6.00 0.95 15 45 6.29 6.50 6.73 6.97 7.52
4NC 100 R020 800 1.0XR0.2 0.80 | 8.00 0.95 15 45 8.35 8.64 8.94 9.27 | 10.01

4NC 100 R020 1000 1.0XR0.2 0.80  10.00 0.95 15 45
4NC 100 R020 1200 1.0XR0.2 0.80 | 12.00 0.95 15 45
4NC 100 R020 1600 1.0XR0.2 0.80  16.00 0.95 15 45
4NC 100 R0O30 400 1.0XR0.3 0.80 | 4.00 0.95 15 45

10.42 1078 @ 11.16 | 11.57 | 12.49
12.49 1292 | 13.38 | 13.87 | 14.98
16.62 17.20  17.81 | 18.47 | 19.95
4.22 4.35 4.50 4.66 5.01

A DA M DM DDA DM DM DS DDA DA DDA DD DN D DS DD
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4= FL{R2[E

\ 4NC

—

(Unit: mm)

4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC

NE Hs
Product No.

100
100
100
100
100
100
120
120
120
120
120
120
120
120
120
120
120
120
150
150
150
150
150
150
150
150
150
150
150
150
1560
150
150
150
150
1560
150
150
200
200
200
200
200

R030
R0O30
R0O30
R030
R030
R030
R0O10
R0O10
R0O10
R0O10
R020
R020
R020
R020
R030
R0O30
R0O30
R030
R0O10
R0O10
R0O10
R0O10
R0O10
R020
R020
R020
R020
R020
R0O30
R0O30
R0O30
R030
R030
R050
R050
R050
R050
R050
R0O10
R0O10
R0O10
R0O10
R0O10

500
600
800
1000
1200
1600
400
600
800
1200
400
600
800
1200
400
600
800
1200
600
800
1200
1600
2000
600
800
1200
1600
2000
600
800
1200
1600
2000
600
800
1200
1600
2000
600
800
1000
1200
1600

=HE X =8t
Cutting Dia.
X Radius of
Ball Nose
(d XR)

1.0 X R0O.3
1.0 X R0.3
1.0 X R0O.3
.0 X RO.3
.0 X RO.3
.0 X RO.3
.2X RO.1
.2 X RO.1
.2 XRO.1
.2 XRO.1
2X R0O.2
.2 XR0.2
.2 XR0.2
.2 XR0.2
.2X R0O.3
.2 XR0.3
.2 XR0.3
.2 XR0.3
.5 X'RO.1
.5 X RO.1
.5 X'R0O.1
.5 X RO.1
.5 X RO.1
.5 X'R0O.2
.5 X'R0O.2
.5 X R0O.2
.5 X' R0O.2
.5 X' R0.2
.5 X' RO.3
.5 X' RO.3
.5 X RO.3
.5 X RO.3
.5 X' RO.3
.5 X' R0.5
.5 X' RO.5
.5 X R0.5
.5 X R0.5
.5 X R0.5
2.0 X RO.1
2.0 X RO.1
2.0 X RO.1
2.0 X RO.1
2.0 X RO.1

- a4 4 4 a4 a4 a4 a4 a4 a4 a4 4 a4 a4

4 4 4 4 44 4 44 a4 a4 a4 a4 a4 a4 a4

—o 4

2%
Length
of Cut

4l

0.80
0.80
0.80
0.80
0.80
0.80

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.70
1.70
1.70
1.70

REY
Length
of Reach

2

5.00
6.00
8.00
10.00
12.00
16.00
4.00
6.00
8.00
12.00
4.00
6.00
8.00
12.00
4.00
6.00
8.00
12.00
6.00
8.00
12.00
16.00
20.00
6.00
8.00
12.00
16.00
20.00
6.00
8.00
12.00
16.00
20.00
6.00
8.00
12.00
16.00
20.00
6.00
8.00
10.00
12.00
16.00

=7
Neck Dia

d2

0.95
0.95
0.95
0.95
0.95
0.95

1.14
1.14
1.14
1.14
1.14
1.14
1.14
1.14
1.14
1.14
1.44
44
44
1.44
1.44
44
44
1.44
1.44
1.44
1.44
1.44
1.44
1.44
1.44
1.44
1.44
1.44
1.44
1.44
1.92
1.92
1.92
1.92

a2}
Taper
Angle

0°

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

PSP
—o
Overall
Length

L

45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
50
45
45
45
45
50
45
45
45
45
50
45
45
45
45
50
45
45
45
45
50

REE:
Shank
Dia.

D

B = T - T = T T S T S e e e S S S N . > T > T > S S N S N N S T S T T T = T T S T N S - S S - N SN

HEtE Hiziol mE |5 o]

Actual Effective Length depending

30°

5.25
6.28
8.35
10.42
12.49
16.62
4.24
6.31
8.38
12.51
4.24
6.31
8.37
12.51
4.24
6.30
8.37
12.50
6.31
8.38
12.51
16.65
20.78
6.31
8.37
12.51
16.64
20.78
6.30
8.37
12.50
16.64
20.77
6.30
8.36
12.50
16.63
20.77
6.35
8.42
10.48
12.55
16.68

on inclined angle of workpiece

10

5.42
6.49
8.63
10.77
12.91
17.19
4.39
6.53
8.67
12.94
4.38
6.52
8.66
12.94
4.37
6.51
8.65
12.98
6.53
8.67
12.94
17.22
21.50
6.52
8.66
12.94
17.22
21.49
6.51
8.65
12.93
17.21
21.49
6.50
8.64
12.92
17.19
21.47
6.57
8.71
10.84
12.98
17.26

1°30°

5.61
6.72
8.93
11.15
13.37
17.80
4.54
6.76
8.97
13.41
4.53
6.75
8.96
13.40
4.52
6.74
8.95
13.39
6.76
8.97
13.41
17.84
22.27
6.75
8.96
13.40
17.83
22.26
6.74
8.95
13.39
17.82
22.25
6.71
8.93
13.36
17.80
22.28
6.80
9.02
11.23
13.45
17.88

20

5.81
6.96
9.26
11.56
13.86
18.46
4.71
7.01
9.31
13.91
4.69
6.99
9.29
13.89
4.68
6.98
9.28
13.88
7.01
9.31
13.91
18.51
23.11
6.99
9.29
13.89
18.49
23.09
6.98
9.28
13.88
18.48
23.08
6.95
9.25
13.85
18.45
23.05
7.05
9.35
11.65
13.95
18.55

30

6.25
7.50
9.98
12.47
14.96
19.93
5.08
7.57
10.06
15.03
5.06
7.54
10.03
15.00
5.03
7.52
10.01
14.98
7.57
10.06
15.03
20.00
free
7.54
10.08
15.00
19.98
free
7.52
10.01
14.98
19.95
free
7.47
9.96
14.93
19.90
free
7.62
10.10
12.59
15.07

free
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A\ 4NC

—

(Unit: mm)

4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC

HE Hs
Product No.

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
250
250
250
250
250
250
250
250
250
250
250
250
300
300
300
300
300
300
300
300

R0O10
R0O10
R020
R020
R020
R020
R020
R020
R020
R030
R030
R0O30
R030
R030
R030
R0O30
R050
R050
R050
R050
R050
R050
R050
R0O10
R0O10
R0O10
R020
R020
R020
R0O30
R0O30
R030
R050
R050
R050
R0O10
R0O10
R0O10
R0O10
R0O10
R0O10
R0O10
R020

2000
2500
600

800

1000
1200
1600
2000
2500
600

800

1000
1200
1600
2000
2500
600

800

1000
1200
1600
2000
2500
1000
1600
2500
1000
1600
2500
1000
1600
2500
1000
1600
2500
1000
1200
1600
2000
2500
3000
3500
1000

=HE X =248t
Cutting Dia.
X Radius of
Ball Nose
(d XR)

2.0 X RO.1
2.0 X RO.1
2.0 X R0.2
2.0 X R0.2
2.0 X R0.2
2.0 X R0.2
2.0 X R0.2
2.0 X R0.2
2.0 X R0.2
2.0 X R0.3
2.0 X R0.3
2.0 X R0.3
2.0 X R0.3
2.0 X R0.3
2.0 X R0.3
2.0 X R0.3
2.0 X R0.5
2.0 X R0.5
2.0 X R0.5
2.0 XR0.5
2.0 X R0.5
2.0 X R0.5
2.0 X R0.5
2.5 X R0.1
2.5 X R0.1
2.5 X R0.1
2.5 X R0.2
2.5 X R0.2
2.5 X R0.2
2.5 X R0.3
2.5 X R0.3
2.5 X R0.3
2.5 X R0.5
2.5 X R0.5
2.5 X R0.5
3.0 X RO.1
3.0 X RO.1
3.0 X RO.1
3.0 X RO.1
3.0 X RO.1
3.0 X RO.1
3.0 X RO.1
3.0 X R0.2

2%
Length
of Cut

Al

1.70
1.70
1.70
1.70
.70
.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50

SEd
Length
of Reach

2

20.00
25.00
6.00
8.00
10.00
12.00
16.00
20.00
25.00
6.00
8.00
10.00
12.00
16.00
20.00
25.00
6.00
8.00
10.00
12.00
16.00
20.00
25.00
10.00
16.00
25.00
10.00
16.00
25.00
10.00
16.00
25.00
10.00
16.00
25.00
10.00
12.00
16.00
20.00
25.00
30.00
35.00
10.00

23
Neck Dia

d2

1.92
1.92
1.92
1.92
1.92
1.92
1.92
1.92
1.92
1.92
1.92
1.92
1.92
1.92
1.92
1.92
1.92
.92
.92
.92
.92
.92
L2
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86

- a4 a4 a4 g

a2}
Taper
Angle

0°

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

PSP
—o
Overall
Length

L

50
60
45
45
45
45
50
50
60
45
45
45
45
50
50
60
45
45
45
45
50
50
60
45
50
60
45
50
60
45
50
60
45
50
60
50
50
60
60
60
70
70
50

REE:
Shank
Dia.

D

o O O O O O O o~ M b~ DM DM DM DM DM DM DM DM DM DS DDA DM DDA DM D DS D DM S DDA DM D DS DD DS DN

HxtE THiziol e |5 20|

Actual Effective Length depending

30°

20.82
25.99
6.34
8.41
10.48
12.55
16.68
20.82
25.98
6.34
8.41
10.48
12.54
16.68
20.81
25.98
6.33
8.40
10.47
12.54
16.67
20.81
25.97
10.54
16.74
26.05
10.54
16.74
26.04
10.53
16.74
26.04
10.58
16.73
26.03
10.60
12.67
16.80
20.93
26.10
31.27
36.44
10.59

on inclined angle of workpiece

1o

21.54
26.89
6.56
8.70
10.84
12.98
17.26
21.53
26.88
6.55
8.69
10.83
12.97
17.25
21.63
26.88
6.54
8.68
10.82
12.96
17.23
21.51
26.86
10.90
17.32
26.95
10.90
17.32
26.94
10.89
17.31
26.94
10.88
17.29
26.92
10.96
13.10
17.38
21.66
27.01
32.36
37.71
10.96

1°30°

22.32
27.86
6.79
9.01
11.22
13.44
17.87
22.31
27.85
6.78
8.99
11.21
13.43
17.86
22.29
27.84
6.76
8.97
11.19
13.41
17.84
22.27
27.81
11.29
17.94
27.92
11.28
17.93
27.91
11.27
17.92
27.90
11.25
17.90
27.88
11.36
13.57
18.01
22.44
27.98
33.52
39.06
11.35

20

23.15
free
7.04
9.34

11.64

13.93

18.53

23.13

28.88
7.02
9.32

11.62

13.92

18.52

23.12

28.87
6.99
9.29

11.59

13.89

18.49

23.09

28.84

11.71

18.61
free

11.70

18.60
free

11.68

18.58
free

11.65

18.55
free

11.78

14.08

18.68

23.28

29.03

34.78

40.53

11.76

30

free
free
7.59
10.08
12.56
15.05
free
free
free
7.57
10.05
12.54
15.03
free
free
free
7.52
10.00
12.49
14.98
free
free
free
12.66
free
free
12.63
free
free
12.61
free
free
12.56
free
free
12.73
15.21
20.19
25.16
free
free
free
12.70
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\ 4NC

—

(Unit: mm)

4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC

NE Hs
Product No.

300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

R020
R020
R020
R020
R020
R020
R0O30
R0O30
R030
R030
R0O30
R0O30
R030
R050
R050
R050
R0O50
R050
R050
R050
R100
R100
R100
R100
R100
R100
R100
R0O10
R0O10
R0O10
R0O10
R0O10
R0O10
R0O10
R020
R020
R020
R020
R020
R020
R020
R030
R030

1200
1600
2000
2500
3000
3500
1000
1200
1600
2000
2500
3000
3500
1000
1200
1600
2000
2500
3000
3500
1000
1200
1600
2000
2500
3000
3500
1200
1600
2000
2500
3000
3500
4000
1200
1600
2000
2500
3000
3500
4000
1200
1600

=HE X =8t
Cutting Dia.
X Radius of
Ball Nose
(d XR)

3.0 X R0.2
3.0 X R0.2
3.0 X R0.2
3.0 X R0.2
3.0 X R0.2
3.0 X R0.2
3.0 X R0.3
3.0 X R0.3
3.0 X R0.3
3.0 X R0.3
3.0 X R0.3
3.0 X R0.3
3.0 X R0.3
3.0 X R0.5
3.0 X R0.5
3.0 X R0.5
3.0 X R0.5
3.0 X R0.5
3.0 X R0.5
3.0 X R0.5
3.0 X R1.0
3.0 X R1.
3.0 X R1.
3.0 X R1.
3.0 X R1.
3.0 X R1.
3.0 X R1.
4.0 X RO.1
4.0 X RO.1
4.0 X RO.1
4.0 X RO.1
4.0 X RO.1
4.0 X RO.1
4.0 X RO.1
4.0 X R0.2
4.0 X R0.2
4.0 X R0.2
4.0 X R0.2
4.0 X R0.2
4.0 X RO.2
4.0 X RO.2
4.0 X R0.3
4.0 X R0.3

0
0
0
0
0
0

2%
Length
of Cut

4l

2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00

REY
Length
of Reach

2

12.00
16.00
20.00
25.00
30.00
35.00
10.00
12.00
16.00
20.00
25.00
30.00
35.00
10.00
12.00
16.00
20.00
25.00
30.00
35.00
10.00
12.00
16.00
20.00
25.00
30.00
35.00
12.00
16.00
20.00
25.00
30.00
35.00
40.00
12.00
16.00
20.00
25.00
30.00
35.00
40.00
12.00
16.00

=7
Neck Dia

d2

2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80

a2}
Taper
Angle

0°

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

PSP
—o
Overall
Length

L

50
60
60
60
70
70
50
50
60
60
60
70
70
50
50
60
60
60
70
70
50
50
60
60
60
70
70
50
60
60
60
60
70
80
50
60
60
60
60
70
80
50
60

REE:
Shank
Dia.

D

D O OO OO O O O OO 0 O 0O 0O OO 0 0O 0O OO OO 0O OO OO 0O OO o0 0O OO ;O OO oo o0 OO ;O o0 o0 o0 00O oo 0O o0 oo o6 o O;

HEtE Hiziol mE |5 o]

Actual Effective Length depending

30°

12.66
16.80
20.93
26.10
31.27
36.44
10.59
12.66
16.79
20.93
26.10
31.26
36.43
10.58
12.65
16.79
20.92
26.09
31.26
36.43
10.57
12.64
16.77
20.90
26.07
31.24
36.41
12.78
16.92
21.05
26.22
31.39
36.56
41.72
12.78
16.91
21.05
26.22
31.38
36.55
41.72
12.77
16.91

on inclined angle of workpiece

1o

13.10
17.38
21.65
27.00
32.35
37.70
10.95
13.09
17.37
21.65
27.00
32.34
37.69
10.94
13.08
17.35
21.63
26.98
32.33
37.68
10.90
13.04
17.32
21.60
26.95
32.30
37.64
13.22
17.50
21.78
27.18
32.48
37.83
43.17
13.22
17.50
21.77
27.12
32.47
37.82
43.17
13.21
17.49

1°30°

13.56
18.00
22.43
27.97
33.51
39.05
11.34
13.55
17.99
22.42
27.96
33.50
39.04
11.31
13.53
17.96
22.40
27.94
33.48
39.02
11.26
13.48
17.91
22.34
27.88
33.43
38.97
13.70
18.13
22.56
28.11
33.65
free
free
13.69
18.12
22.55
28.09
33.64
free
free
13.68
18.11

20

14.06
18.66
23.26
29.01
34.76
40.51
11.75
14.05
18.65
23.25
29.00
34.75
40.50
11.72
14.02
18.62
23.22
28.97
34.72
40.47
11.64
13.94
18.54
23.14
28.89
34.64
40.39
14.21
18.81
23.41
free
free
free
free
14.19
18.79
23.39
free
free
free
free
14.18
18.78

30

15.19
20.16
25.13
free
free
free
12.68
15.16
20.14
25.11
free
free
free
12.63
15.12
20.09
25.06
free
free
free
12.51
14.99
19.97
24.94
free
free
free
15.35
free
free
free
free
free
free
15.33
free
free
free
free
free
free
15.30

free
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A\ 4NC

—

(Unit: mm)

4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC
4NC

HE Hs
Product No.

400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
500
500
500
500
500
500
500
500
500
500
600
600
600
600
600
600
600
600
600
600
800
800
800
800

R030
R0O30
R0O30
R030
R030
R050
R050
R050
R050
R050
R050
R0O50
R100
R100
R100
R100
R100
R100
R100
R0O10
R0O10
R020
R020
R0O30
R0O30
R0O50
R050
R100
R100
R0O10
R0O10
R020
R020
R030
R030
R050
R050
R100
R100
R030
R050
R100
R150

2000
2500
3000
3500
4000
1200
1600
2000
2500
3000
3500
4000
1200
1600
2000
2500
3000
3500
4000
2000
4000
2000
4000
2000
4000
2000
4000
2000
4000
2000
4000
2000
4000
2000
4000
2000
4000
2000
4000
2500
2500
2500
2500

=HE X =248t
Cutting Dia.
X Radius of
Ball Nose
(d XR)

4.0 X R0.3
4.0 X R0.3
4.0 X RO.3
4.0 X R0.3
4.0 X R0.3
4.0 X R0.5
4.0 X RO.5
4.0 X R0.5
4.0 X R0.5
4.0 X R0.5
4.0 X R0.5
4.0 X R0.5
4.0 XR1.0
4.0 XR1.0
4.0 XR1.0
4.0 XR1.0
4.0 XR1.0
4.0 XR1.0
4.0 XR1.0
5.0 X RO.1
5.0 X RO.1
5.0 X R0.2
5.0 X R0.2
5.0 X R0.3
5.0 X R0.3
5.0 X R0.5
5.0 X R0.5
5.0 X R1.0
5.0 X R1.0
6.0 X RO.1
6.0 X RO.1
6.0 X R0.2
6.0 X R0.2
6.0 X R0.3
6.0 X R0.3
6.0 X R0.5
6.0 X R0.5
6.0 X R1.0
6.0 X R1.0
8.0 X R0.3
8.0 X R0.5
8.0 X R1.0
8.0 X R1.5

2%
Length
of Cut

Al

4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
9.00
9.00
9.00
9.00

SEd
Length
of Reach

2

20.00
25.00
30.00
35.00
40.00
12.00
16.00
20.00
25.00
30.00
35.00
40.00
12.00
16.00
20.00
25.00
30.00
35.00
40.00
20.00
40.00
20.00
40.00
20.00
40.00
20.00
40.00
20.00
40.00
20.00
40.00
20.00
40.00
20.00
40.00
20.00
40.00
20.00
40.00
25.00
25.00
25.00
25.00

23
Neck Dia

d2

3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
4.75
4.75
4.75
4.75
4.75
4.75
4.75
4.75
4.75
4.75
5.70
5.70
5.70
5.70
5.70
5.70
5.70
5.70
5.70
5.70
7.60
7.60
7.60
7.60

a2}
Taper
Angle

0°

15
15
15
15
15
12
16
20
25
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

PSP
—o
Overall
Length

L

60
60
60
70
80
50
60
60
60
60
70
80
50
60
60
60
60
70
80
60
80
60
80
60
80
60
80
60
80
60
80
60
80
60
80
60
80
60
80
65
65
65
65

REE:
Shank
Dia.

D

W O W W O O OO OO O O O O O O O OO O O O O OO O O OO O O OO O O O O OO O O O O O O O O O O O

HxtE THiziol e |5 20|

Actual Effective Length depending

30°

21.04
26.21
31.38
36.55
41.72
12.77
16.90
21.04
26.21
31.37
36.54
41.71
12.75
16.89
21.02
26.19
31.36
36.53
41.69
21.15
41.82
21.14
41.82
21.14
41.81
21.18
41.81
21.12
41.79
free
free
free
free
free
free
free
free
free
free
free
free
free

free

on inclined angle of workpiece

1o

21.77
27.12
32.46
37.81
43.16
13.20
17.47
21.75
27.10
32.45
37.80
43.15
13.16
17.44
21.72
27.07
32.42
37.76
43.11
21.88
free
21.87
free
21.87
free
21.85
free
21.82
free
free
free
free
free
free
free
free
free
free
free
free
free
free

free

1°30°

22.54
28.08
33.63
free
free
13.65
18.09
22.52
28.06
33.60
free
free
13.60
18.03
22.47
28.01
33.55
39.09
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free

free

20

23.38
free
free
free
free

14.15

18.75

23.35

29.10
free
free
free

14.07

18.67

23.27

29.02
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free

free

30

free
free
free
free
free
15.26
free
free
free
free
free
free
15.13
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free
free

free
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4F Necked Corner Radius

(Unit: mm)

HEtE Fiziol IE |5 2ol

ggdxais | 28 f8¥ =3 Td | dy 433 Actual Effective Length depending
MZ HS Cutting Dia. Length | Length | Neck Dia| Taper | Overall | Shank on inclined angle of workpiece
Produclt_No X Radius of of Cut | of Reach Angle | Length Dia. 9 P
: Ball Nose
(dXR) al 2 d2 0° L D 30 10 1030 20 30
4NC 1000 RO50 2500 10.0XR0.5  11.00  25.00 9.50 - 70 10 free free free free free
4NC 1000 R100 2500 10.0XR1.0 11.00 25.00 9.50 - 70 10 free free free free free
4NC 1000 R150 2500 10.0XR1.5  11.00 | 25.00 9.50 - 70 10 free free free free free
—
g 4NC 1000 R200 2500 10.0XR2.0 11.00 25.00 9.50 - 70 10 free free free free free
I
g 4NC 1200 RO50 3000 12.0XR0.5 12.00 30.00 11.50 - 80 12 free free free free free
(]
§ 4ANC 1200 R100 3000 12.0XR1.0 12.00 30.00 11.50 - 80 12 free free free free free
2 4NC 1200 R150 3000 12.0XR1.5 | 12.00 | 30.00 11.50 - 80 12 free free free free free
o}
"’ 4NC 1200 R200 3000 12.0XR2.0  12.00 30.00 11.50 - 80 12 free free free free free
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2F Ball End-Regular

M
05|

Features

ITISIN

Coated

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
e Improved workpiece surface quality

X
(=}

Im

ph

pal

- ZHe| dA=

=0
=T

01} 22 AME A3l 1 71BA50| 248

| 2ol A2 MEP Lol H5

<L ZEXE T8 X2l2 BT 40| Z0jX|D Lok 0| 74
- 7Kgeio| vt 248t

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

©: Z|X(First choice), O: ES(Alternative choice), A M[SH(Limited choice)

g
©
ac
2
g
@
g
(9]
(L
@
o
@

%ﬁ;ﬁ B/ ?%()_E)IL;J AHQI2|A >3 SMged | n3=Y (i(;l?i ;og) _ _ o=q)E g2 _
S oy (TB20) | (-HB250) A-HRo%0) | (HRe do-55) Sup;Hardened EEfE¥3 S S7 =SS sxigSars su
Steel / Tool Steel (SL}SI?(‘)EZSA?OS:'?S; (upctis;ggr;m) Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)
O A O O ©) ©) ©) A
(Unit: mm)
U X B e s REE:
NE Hs C_utting Dia. Length of Cut Overall Length Shank Dia. H T
Product No. X Radius of Ball Nose
(dXR) A L D
2BR 020 040 S4 0.2 X RO.1 0.4 45 4
2BR 030 060 S4 0.3 X R0.15 0.6 45 4
2BR 040 080 S4 0.4 X R0.2 0.8 45 4
2BR 050 100 S4 0.5 X R0.25 1 45 4
2BR 060 120 S4 0.6 X R0.3 1.2 45 4
2BR 070 150 S4 0.7 X R0.35 1.5 45 4
2BR 080 200 S4 0.8 X R0.4 2 45 4
2BR 100 250 S4 1.0 X R0O.5 2.5 45 4
2BR 100 250 S6 1.0 X R0O.5 2.5 50 6
2BR 120 300 S4 1.2 X R0.6 3 45 4
2BR 150 300 S4 1.6 XR0.75 3 45 4
2BR 150 300 S6 1.5 X R0.75 3 50 6
2BR 200 500 S4 2.0XR1.0 5 45 4
2BR 200 500 S6 2.0 XR1.0 5 50 6
2BR 250 600 S4 2.6 XR1.25 6 45 4
2BR 250 600 S6 2.5 XR1.25 6 50 6
2BR 300 800 S4 3.0 X R1.5 8 50 4
2BR 300 800 S6 3.0 X R1.5 8 60 6
2BR 350 800 S4 3.5 XR1.75 8 50 4
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 R2.5 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

For Hardened Steels 77



-
o
Q
I
2
I
)
>
o]
a
@
@
o
@

2F Ball End-Regular

(Unit: mm)
=2 X 28t 2% T [CER]
MNE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H o
Product No. X Radius of Ball Nose

(dXR) o L D
2BR 600 1200 80 6.0 X R3.0 12 80 6
2BR 600 1200 90 6.0 X R3.0 12 90 6
2BR 600 1200 100 6.0 X R3.0 12 100 6
2BR 700 1400 80 7.0 X R3.5 14 80 8
2BR 800 1400 60 8.0 X R4.0 14 60 8
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 900 1600 100 9.0 X R4.5 16 100 10
2BR 1000 1800 70 10.0 X R5.0 18 70 10
2BR 1000 1800 90 10.0 X R5.0 18 90 10
2BR 1000 1800 100 10.0 X R5.0 18 100 10
2BR 1200 2200 75 12.0 X R6.0 22 75 12
2BR 1200 2200 100 12.0 X R6.0 22 100 12
2BR 1200 2200 110 12.0 X R6.0 22 110 12
2BR 1200 2200 130 12.0 X R6.0 22 130 12
2BR 1400 2400 110 14.0 X R7.0 24 110 14
2BR 1600 3000 110 16.0 X R8.0 30 110 16
2BR 1600 3000 160 16.0 X R8.0 30 160 16
2BR 2000 3800 160 20.0 X R10.0 38 160 20
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2F Ball End-Short

COEBE =
Carbide

Coated
] |
o [m]
Features Q’\S ” i
e Used micrograin solid carbide excellent for high speed cutting “ ‘
e Greater rigidity and reduced chattering through optimized geometry L |
* Nanocomposite coatings for improved wear resistance and longer tool life
* Improved workpiece surface quality
 Suitable for heat shirink fit chucks -
o
£z =
. Q
- ZDIR 22 AIE NS 1% 7BA50| S48t folerance g
« Z|Eo| M2 0| 0| A AMEZ gro] HS Cutting Dia. Radius ]
s LH=HEXE T XM2|2 S5 +F0| Z0iX| LHot24o| HE &
= d<6: 0/-0.01 | R<0.25: 0/-0.005
- 7t38io] R0t @48t . A @
B d>6: 0/-0.015 | R>0.25: 0/-0.01 @
Recommended workpiece Material : ©: Z|=(First choice). O: EE(Alternative choice), A HMEH(Limited choice)
A/ ead AE[OlR|A eSS ESPEl=pAy A=z Zuged _
(GUEE) (-HB240) | (-HB260) = (*HRCS0) | (HRo45-65) (HReS5-68) peigaim s g 978 83 sxjgzane o
Cg&gg?ﬁ:{j'é@gﬁjy Stainless Steel Cast Iron Prehéatzjjned Haécg;;ed Superskti:g?ened Titanium Alloy | Copper Alloy /-\Iﬂg]yum Resin & Plastics | Graphite
(upto 350 HB) | (UP10240HB) | (Up 10260 HB) | (11050 HRo) | (45 to 85 HRG) | (55 to 68 HRC)
O A O O @) O O A
(Unit: mm)
o7 X 2 oy ] REE:
NE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H T
Product No. X Radius of Ball Nose
(d X R) A L D
2BS 050 050 S4 0.5 X R0.25 0.5 45 4
2BS 100 100 S4 1.0 X R0.5 1 45 4
2BS 150 150 S4 1.5 X R0.75 1.5 45 4
2BS 200 200 S4 2.0 X R1.0 2 45 4
2BS 300 300 S4 3.0 XR1.5 3 45 4
2BS 400 400 S4 4.0 XR2.0 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 Ball End-Tapered Neck

M
05|

P A
5 | D|
Features o
e Tapered neck for vibration-reduced cutting =
* Extended neck style for long reach applications L
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
Ex|
- Tolerance :
- 4 2120] Bj0|DIE F0f FS0| ZYAFT BARIS| EE7} SAE :
-2 Ul gpoz 212 JiZof AMalet Cutting Dia. Radius
- 20[E 22 AT ASsH D4 71B450] 48
« 20| A2 Lreio] ZIA0| In AEI LrAo| RS d<6: 0/-0.01 | R<0.25: 0/-0.005
= _ d>6: 0/-0.015 | R>0.25: 0/-0.01
c LH=HEXE 3 XM2|2 S+ +H0| Z0iX|n thot24o| #HE

Recommended workpiece Material :

©: EZ{(First choice), O: 2E(Alternative choice), 4 : HEH=i(Limited choice)
EESAWE=rAf AE[OlRIA EST SNE=Z A=z ESn L=y _
(GUEEL) (-HB240) | (-HB260) = (*HRCS0) | (HRo45-55) (HReS5-68) g aim sga 9708 83 sxgzane 5o
Casiggr/?:(jléé!?y Stai?\ezszos't_?gl Ctas;(lsrgr;| . Preh;?jned Haé?éeer}ed SUPGTST:é?e”ed Titanium Alloy | Copper Alloy Alﬂgmyum Resin & Plastics | Graphite
(upto350HB) | (UPto | pi ) (up 1050 HRo) | (45 1055 HRc) | (55 to 68 HRc)
O A @] O @) @] O A
(Unit: mm)
= X 2 =% 2 Fay E M3
HZ HS Cutting Dia. Length Angle Length Overall Length Shank Dia.
5 = X Radius of of Cut of Reach g 2
roduct No. Ball Nose
(dXR) " A ) 2 L D
2BT 200 2500 2.0 X R1.0 3.5 0.7 25 70 6
2BT 200 3700 2.0 X R1.0 3.5 0.75 37 70 6
2BT 250 2500 2.5 X R1.25 3.5 0.7 25 70 6
2BT 250 3700 2.5 X R1.25 85 0.75 37 70 6
2BT 300 2500 3.0 X R1.5 4.5 0.7 25 70 6
2BT 300 3700 3.0 X R1.5 4.5 0.75 37 70 6
2BT 300 3000 3.0 X R1.5 1.5 30 70 6
2BT 300 4000 3.0 X R1.5 1.5 40 80 6
2BT 400 4500 4.0 X R2.0 1.5 45 90 6
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2F Square End-Regular

o[

il
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
e Improved workpiece surface quality

Tolerance :

£ T
- RO|E 2H AKHE ARl 1% 7123A4s0| 2408 Cutting Dia. ;I‘
« ZO| G2 FRo| 20| 2 MEE Zo| Mz &
- L2 RIS 38 Mal2 B7 4200] ZOfXIR Lok o] oo g
« 7I8HO| RETt 2403t &

o}
o
Recommended workpiece Material : ©: Z[X(First choice), O: #S(Alternative choice), A HSH{(Limited choice)

BAZ/ESY | Agjopa ESY BMA=y | 1A=y | 21dEy _

(~HB 350) (-MB240) | (-HB260) = (-HRc50) | (HRc45-55) (HRcS5-68) ceiesiz s=ag 018 88 4xgmane =0
Cg&gg‘nﬁfglétﬁgﬁy Stainless Steel Cast Iron Prehéatzjjned Haé?:;ed Superszisé?ened Titanium Alloy | Copper Alloy Alﬂgyum Resin & Plastics | Graphite
(upto 350 HB) | (UP10240HB) | (Up 10260 HB) | (11050 HRo) | (45 to 85 HRG) | (55 to 68 HRC)
O A O O ©) ©) O A
(Unit: mm)
=2 =28 ey (CEE
NE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H T
Product No.

d n L D
2SR 020 030 S4 0.2 0.3 45 4
2SR 030 050 S4 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 S4 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 S4 1.2 3 45 4
2SR 150 400 S4 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 S4 3 8 45 4
2SR 300 800 S6 3 8 45 6
2SR 350 800 S4 3.5 8 45 4
2SR 400 1000 S4 4 10 45 4
2SR 400 1000 S6 4 10 45 6
2SR 450 1000 S6 4.5 10 45 6
2SR 500 1300 S6 5 13 50 6
2SR 550 1300 S6 5.5 13 50 6
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2F Square End-Regular

(Unit: mm)
=4 2% T [CER]
MNE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H o
Product No.

d al L D
2SR 600 1500 S6 6 15 50 6
2SR 650 1500 S8 6.5 15 60 8
2SR 700 1600 S8 7 16 60 8
2SR 750 1600 S8 7.5 16 60 8
2SR 800 1900 S8 8 19 60 8
2SR 850 1900 S10 8.5 19 70 10
2SR 900 1900 S10 9 19 70 10
2SR 950 1900 S10 9.5 19 70 10
2SR 1000 2200 S10 10 22 70 10
2SR 1050 2200 S12 10.5 22 75 12
2SR 1100 2200 S12 11 22 75 12
2SR 1200 2600 S12 12 26 75 12
2SR 1400 2600 S14 14 26 80 14
2SR 1600 3500 S16 16 35 100 16
2SR 2000 4000 S20 20 40 100 20
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4F Square End-Regular

m W AITISIN e T —
Carbide Coated

Features ” 7& H DJ

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
e Improved workpiece surface quality

Tolerance :

£x o
- RO|E 2H AKHE ARl 1% 7123A4s0| 2408 Cutting Dia. ;I‘
- AlE{o| M7{2 ‘10| 20| J0f HEIY LA0| HS §
- L2 RIS 38 Mal2 B7 4200] ZOfXIR Lok o] oo g
- 7kBBe| Zevt 248 2

o
Recommended workpiece Material : ©: ZXFirst choice), Ot &E(Alternative choice), 4 HIEH(Limited choice)

BAZ/ESY | Agjopa ESY BMA=y | 1A=y | 21dEy o m
Carb(;nHSBt:efl)(/))AHo (-+B 240) (B 260) P(r;rgsei%)d (Hl—?a(i(;tijf) S(HRCHSS;%)(} I;IE% o Bl ELSFL?;UTZD _/'\_Il-&%EPA-EﬁI élﬁ

Steel / Tool Stee\y Stainless Steel Cast Iron Steel Steel uperSteigl €N€d| Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite

(upto 350 HB) | (UP10240HB) | (Up 10260 HB) | (11050 HRo) | (45 to 85 HRG) | (55 to 68 HRC)

O A O O ©) ©) O A
(Unit: mm)
=2 =28 sy 433
NE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H T
Product No.

d Al 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
4SR 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
4SR 350 800 S4 3.5 8 45 4
4SR 400 1000 S4 4 10 45 4
4SR 400 1000 S6 4 10 45 6
4SR 450 1000 S6 4.5 10 45 6
4SR 500 1300 S6 5 13 50 6
4SR 550 1300 S6 5.5 13 50 6
4SR 600 1500 S6 6 15 50 6
4SR 650 1500 S8 6.5 15 50 8
4SR 700 1600 S8 7 16 60 8
4SR 750 1600 S8 7.5 16 60 8
4SR 800 1900 S8 8 19 60 8
4SR 850 1900 S10 8.5 19 70 10
4SR 900 1900 S10 9 19 70 10
4SR 1000 2200 S10 10 22 70 10
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4F Square End-Regular

(Unit: mm)
=4 = HE [CERZ
MNE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H o
Product No.

d al L D
4SR 1050 2200 S12 10.5 22 75 12
4SR 1200 2600 S12 12 26 75 12
4SR 1400 2600 S14 14 26 80 14
4SR 1600 3500 S16 16 35 100 16
4SR 2000 4000 S20 20 40 100 20
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2F Square End-Long

o5

| B
il ‘
Features L
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
Ex Tolerance : T
- 20|12 24 AXIE A6l 14 7IEAS0| 248 Cutting Dia. -
- Z[mo| M72 W2o| 20| 20 AEY LAo| XS g
- L2 RIS 38 Mal2 B7 4200] ZOfXIR Lok o] POPONI
- 71BRie| ZETt 248 >6: 040, 2
%
Recommended workpiece Material : ©: Z|%{First choice), O: ES(Alternative choice), A: H[EH=(Limited choice)
A/ ead AE[OlR|A eSS ESPEl=pAy A=z Zuged _
(~HB 350) (-MB240) | (-HB260) = (-HRc50) | (HRc45-55) (HRcS5-68) ceiesiz s=ag 018 88 4xgmane =0
Carbon Steel / Alloy " Prehardened | Hardened |Super Hardened| i, : Aluminum 7 9 !
Steel / Tool Steel (Sutal?(\}e;ZOS't_?g; " Cgs;(lsrgr;' 5 Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(up to 350 HB) P P (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)
O A O O © O O A
(Unit: mm)
=23 =28 ey (CEE
NE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H T
Product 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 3 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 35 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
2SL 1600 8000 150 16 80 150 16
2SL 2000 8000 160 20 80 160 20
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4F Square End-Long

- ““‘* L - |
m W m/¢ JRITISIN
Carbide Coated

N - —_—— ol
Features ‘
e Used micrograin solid carbide excellent for high speed cutting 4
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

ol Ex| Tolerance :
% - ZO|E 2E AKHE A28l 1 71 23A4s0| 2408 Cutting Dia.
o - Eo| MR 20| 20| S0f AEIR LA0| S ,
o - L=EEXE T8 Xal2 37 30| Z0jX|T Uote o] H ddjgg’/_ggjs
§ - IS ZETE 245
@
Recommended workpiece Material : ©: ZXFirst choice), O: 5E(Alternative choice), 4 AIEH(Limited choice)
BAZ/ESY | Agjopa ESY BMH=y | 1A=y | 21dEd o m
Carb(;r:—| SBteseEI)?)AHo (-HB 240) (-+B260) P(r;rzigesn?d (Hl—gfnﬂe?f) S(HRCHSS;GS)d FlElﬁ i e~ E;EIFL?\—UO:D _)'\_Xl-& %El.é-Ejl éﬁ
Steel / Tool Stee\y Stainless Steel Cast Iron Steel Steal UperSt:él €N€d| Titanium Alloy | Copper Alloy Aloy Resin & Plastics | Graphite
(upto 350 HB) | (UP10240HB) |(Up 10260 HB) | (11050 HRo) | (45 to 85 HRG) | (55 to 68 HRC)
O A O O ©) O O A
(Unit: mm)
=2 =g s 4338
PﬂiENEO. Cutting Dia. Length of Cut Overall Length Shank Dia. [
d Al 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 35 90 8
4SL 800 4000 90 8 40 90 8
4SL 1000 3500 90 10 35 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
4SL 1600 5500 110 16 55 110 16
4SL 2000 8000 160 20 80 160 20
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2F Corner Radius-Long

v— =
0 [ ]2 65

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

Tolerance :

3 o
- RO|E 2H AKHE ARl 1% 7123A4s0| 2408 Cutting Dia. Corner Radius ;I‘
- AlE{o| M7{2 ‘10| 20| J0f HEIY LA0| HS §
- LieZiZX|E 38 K22 BT 40| 20X 1 Lofm o] ks £0.01 g
=SS TERS @

o
o
Recommended workpiece Material : ©: ZXFirst choice), Ot &E(Alternative choice), 4 HIEH(Limited choice)

%ﬁ;ﬁ B/ ?%()_E)IL;J AHQI2|A >3 SMged | n3=Y (i(;l?i ;og) _ _ o=q)E g2 _
S oy (TB20) | (-HB250) A-HRo%0) | (HRe do-55) Sup;Hardened EEfE¥3 S S7 =SS sxigSars su

Steel / Tool Steel (SL}SI?(‘)EZSA?OS:'?S; (upctis;ggr;m) Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite

(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)

O A O O ©) ©) ©) A
(Unit: mm)
27 X AUR 28 oy 433
NE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H T
Product No. X Corner R

(dxCR) 2 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 RO.2 2.5 45 4
2CL 100 R0O30 45 1.0 X RO.3 2.5 45 4
2CL 120 RO10 45 1.2 X RO 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 1.6 X RO.2 4 45 4
2CL 150 R0O30 45 1.6 X RO.3 4 45 4
2CL 150 RO50 45 1.6 X RO.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 R0O30 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 R0.2 8 60 6
2CL 300 R030 60 3.0 X R0.3 8 60 6
2CL 300 R050 60 3.0 X R0.5 8 60 6
2CL 400 RO10 70 4.0 X RO.1 1 70 6
2CL 400 RO20 70 4.0 X R0O.2 11 70 6
2CL 400 R030 70 4.0 X R0.3 i 70 6
2CL 400 R050 70 4.0 X R0.5 i 70 6
2CL 400 R100 70 4.0 X R1.0 11 70 6
2CL 500 R020 75 5.0 X R0.2 13 75 6
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2F Corner Radius-Long
(Unit: mm)
22 X AUR 28 oy 433
MNE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H o
Product No. X Corner R

(d x CR) Al 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 R0O30 90 6.0 X R0.3 13 90 6

2CL 600 R0O50 90 6.0 X R0.5 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
% 2CL 800 RO10 90 8.0 X RO.1 19 90 8
% 2CL 800 R020 90 8.0 X R0.2 19 90 8
g 2CL 800 RO0O30 90 8.0 X R0.3 19 90 8
. 2CL 800 R050 90 8.0 X R0.5 19 90 8
2CL 800 RO050 100 8.0 X R0O.5 19 100 8

2CL 800 R100 90 8.0 X R1.0 19 90 8

2CL 800 R100 100 8.0 XR1.0 19 100 8

2CL 800 R200 90 8.0 X R2.0 19 90 8

2CL 1000 R0O20 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 R0O.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 RO50 130 12.0 X R0.5 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 Corner Radius-Long

S
1 M/G
Carbide

el
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
e Improved workpiece surface quality

Tolerance :

3 o
- RO|E 2H AKHE ARl 1% 7123A4s0| 2408 Cutting Dia. Corner Radius ;I‘
- AlE{o| M7{2 ‘10| 20| J0f HEIY LA0| HS §
- L= ZEX|E T8 A2l S7 30| Z0jX|T Uote o] 7 ks £0.01 g
- 7kBBe| Zevt 248 @

o
o
Recommended workpiece Material : ©: ZXFirst choice), Ot &E(Alternative choice), 4 HIEH(Limited choice)

%ﬁ;ﬁ B/ ?%()_E)IL;J AHQI2|A >3 SMged | n3=Y (i(;l?i ;og) _ _ o=q)E g2 _
S oy (TB20) | (-HB250) A-HRo%0) | (HRe do-55) Sup;Hardened EEfE¥3 S S7 =SS sxigSars su

Steel / Tool Steel (SL}SI?(‘)EZSA?OS:'?S; (upctis;ggr;m) Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite

(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)

O A O O ©) ©) ©) A
(Unit: mm)
27 X AUR 28 oy 433
NE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H T
Product No. X Corner R

(dxCR) 2 L D
4CL 150 R020 45 1.6 X R0O.2 4 45 4
4CL 150 R0O30 45 1.6 X RO.3 4 45 4
4CL 200 R020 45 2.0 X R0.2 6 45 4
4CL 200 R0O30 45 2.0 X R0.3 6 45 4
4CL 200 R050 45 2.0 X R0.5 6 45 4
4CL 300 R020 60 3.0 X R0.2 8 60 6
4CL 300 R030 60 3.0 X R0.3 8 60 6
4CL 300 R050 60 3.0 X R0.5 8 60 6
4CL 400 R020 70 4.0 X R0.2 i 70 6
4CL 400 R0O30 70 4.0 X RO.3 i 70 6
4CL 400 R050 70 4.0 X R0O.5 11 70 6
4CL 400 R100 70 4.0 XR1.0 11 70 6
4CL 500 R050 70 5.0 X R0.5 11 70 6
4CL 600 R020 80 6.0 X R0.2 13 80 6
4CL 600 R0O30 60 6.0 X R0.3 13 60 6
4CL 600 R0O30 80 6.0 X R0.3 13 80 6
4CL 600 RO50 60 6.0 X R0.5 13 60 6
4CL 600 R050 80 6.0 X R0.5 13 80 6
4CL 600 R100 60 6.0 XR1.0 13 60 6
4CL 600 R100 80 6.0 X R1.0 13 80 6
4CL 600 R150 80 6.0 XR1.5 13 80 6
4CL 800 R020 90 8.0 X R0.2 19 90 8
4CL 800 R030 90 8.0 X R0.3 19 90 8
4CL 800 R050 70 8.0 X R0.5 19 70 8
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4F Corner Radius-Long
(Unit: mm)
22 X AUR 28 oy 433
MNE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H o
Product No. X Corner R

(d x CR) al L D
4CL 800 RO050 90 8.0 X R0.5 19 90 8
4CL 800 R100 70 8.0 X R1.0 19 70 8
4CL 800 R100 90 8.0 X R1.0 19 90 8
4CL 1000 RO50 75 10.0 X R0O.5 22 75 10
= 4CL 1000 R050 100 10.0 X R0.5 22 100 10
; 4CL 1000 R100 75 10.0 X R1.0 22 45 10
% 4CL 1000 R100 100 10.0 X R1.0 22 100 10
% 4CL 1000 R150 100 10.0 X R1.5 22 100 10
3 4CL 1200 RO50 80 12.0 X R0O.5 26 80 12
. 4CL 1200 RO50 110 12.0 X R0.5 26 110 12
4CL 1200 R100 80 12.0 X R1.0 26 80 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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6F Square-Regular

o= |=

Features P ‘
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

Tolerance :

3 o
- RO|E 2H AKHE ARl 1% 7123A4s0| 2408 Cutting Dia. ;I‘
- F|xio] A2 ol 20| A0 AEIY B0l MG §
- L2 RIS 38 Mal2 B7 4200] ZOfXIR Lok o] oo M
- JkZeie] 20t 248 @

o
o
Recommended workpiece Material : ©: Z|XFirst choice). O: 2S(Alternative choice). A: H[EH(Limited choice)

%ﬁ;ﬁ B/ go—é).%’ AHQI2|A >3 SMged | n3=Y (i(;l?i ;og) _ _ o=q)E g2 _
S oy (TB20) | (-HB250) A-HRo%0) | (HRe do-55) Sup;Hardened EEfE¥3 S S7 =SS sxigSars su

Steel / Tool Steel (SJSI?(‘;ESZOS:—?;; (upctis;(lsrgr;m) Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite

(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)

O A O O ©) ©) O A
(Unit: mm)
=2 =28 ey 433
NE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H T
Product No.

d Al L D
6SR 600 1500 50 6 15 50 6
6SR 600 2000 60 6 20 60 6
6SR 600 2500 65 6 25 65 6
6SR 600 3000 70 6 30 70 6
6SR 800 2500 65 8 25 65 8
6SR 800 3000 70 8 30 70 8
6SR 800 3500 90 8 35 90 8
6SR 800 4000 90 8 40 90 8
6SR 1000 3500 80 10 35 80 10
6SR 1000 4500 100 10 45 100 10
6SR 1000 5500 110 10 55 110 10
6SR 1200 4000 90 12 40 90 12
6SR 1200 5000 100 12 50 100 12
6SR 1200 6000 110 12 60 110 12
6SR 1600 4500 100 16 45 100 16
6SR 1600 5000 110 16 50 110 16
6SR 1600 8000 150 16 80 150 16
6SR 2000 5000 110 20 50 110 20
6SR 2000 8000 150 20 80 150 20
6SR 2000 10000 160 20 100 160 20
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4= FL{,R-11
4F Corner Radius for High Feed Rate

M/G

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
e Suitable for roughing and semi-roughing at higher feed rate

27 ATE A8 04 THBY50| S48
)2 'R0l 20| S0f el 20| K

N ]
oH

Recommended workpiece Material :

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

©: Z|X(First choice), O: ES(Alternative choice), A M[SH(Limited choice)

A/ ead AH[OIZ|A B~ BNEEy | 1Esy zuged .

. b(”HSB SEI)?)AH (~HB240)  (~HB 260) P(”:'RZ 50)d (HHRC (;‘5”\25) S(HRCHSS;GS)d EEls 32 =83 %iulﬁ 85 axig Zapag 59
arbon Stee oy . renardene araene uper Hardene . . uminum . . .
Steel / Tool Steel (Sl}al?c\)egzos't_?g; " Ct?)s;(lsrgr;' . Steel Steal Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite

(up to 350 HB) P P (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)
O A O O ©) O O A
(Unit: mm)
) 27 X 2R £ 2 253 ] REE
NE Hs Cutting Dia. Length of Cut Angle Length of Reach | Overall Length Shank Dia. H T
Product No. X Corner R

(dx CR) 2l A (°) 12 L D
4CF 600 R100 60 6.0XR1.0 9 16 60 6 6
4CF 800 R100 65 8.0XR1.0 12 25 65 8 6
4CF 1000 R200 70 10.0XR2.0 15 25 70 10 6
4CF 1000 R200 100 10.0 X R2.0 15 30 100 10 6
4CF 1200 R200 70 12.0 XR2.0 18 30 70 12 6
4CF 1200 R200 100 12.0XR2.0 18 35 100 12 6
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4F Tapered End Mill

e S —
0 [ [ [E2

Features
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

m
N

o
- Z0[2 22 ATHS ABSH T4 7HRAIS0] 948 Tolerance:
« 2ol Wiz Rl 20| =0 AMEHZ LMo| HE Cutting Dia. g
s LH=HEXE T XM2|2 S +F0| Z0X| tHot=4o| HE &
d<6: 0/-0.01 §
d>6: 0/-0.015 »
- @
o}
w
Recommended workpiece Material : ©: Z|=(First choice). O: EE(Alternative choice), A HMEH(Limited choice)
A/ 3% AE[Rl2]A eSS SMEEY nPxl=rly ESnizl=ly _
(~HB 350) (-HB240) | (-HB26p) = (-HRCH0) | (HRc45-55) (HRS5-68) geimoiz sam  EF0S B8 axzmapy s¢
Carbon Steel / Alloy " Prehardened | Hardened |Super Hardened| i, : Aluminum 7 9 !
Steel / Tool Steel (Sutal?(\}e;ZOS't_?g; " Cgs;(lsrgr;' 5 Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(up to 350 HB) P P (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)
O A O O ©) ©) O A
(Unit: mm)
% =3 o Ty WEES
NE s Angle Cutting Dia. Length of Cut Overall Length Shank Dia. H T
Product No.
A () d ” L D
4TE 050 070 400 0.5 0.7 4 45 4
4TE 050 070 600 0.5 0.7 6 45 4
4TE 050 070 800 0.5 0.7 8 45 4
4TE 050 080 400 0.5 0.8 4 45 4
4TE 050 080 600 0.5 0.8 6 45 4
4TE 050 080 800 0.5 0.8 8 45 4
4TE 050 080 1000 0.5 0.8 10 45 4
4TE 050 100 600 0.5 1 6 45 4
4TE 050 100 800 0.5 1 8 45 4
4TE 050 100 1000 0.5 1 10 45 4
4TE 050 100 1200 0.5 1 12 45 4
4TE 100 070 400 1 0.7 4 45 4
4TE 100 070 600 1 0.7 6 45 4
4TE 100 070 800 1 0.7 8 45 4
4TE 100 080 400 1 0.8 4 45 4
4TE 100 080 600 1 0.8 6 45 4
4TE 100 080 800 1 0.8 8 45 4
4TE 100 080 1000 1 0.8 10 45 4
4TE 100 100 600 1 1 6 45 4
4TE 100 100 800 1 1 8 45 4
4TE 100 100 1000 1 1 10 45 4
4TE 100 100 1200 1 1 12 45 4
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2F Ball End-Economic

tzj W m/c  JAmCSiN
Carbide Coated

Features
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
* Improved workpiece surface quality

=x| Tolerance :
E

2 =4 ATHE AR8oH 12 718450| 248 Cutting Dia. Radius
[Ho] dA= 5ol 20| 20 AMEZ LHo| 25

U ZTX|E FE &2|2 27 20| ZI0{X|2 LofRA0| HAE d<6: 0/-0.01 R<0.25: 0/-0.005
. Jf2HO| Rt @At d>6: 0/-0.015 R>0.25: 0/-0.01

BB
=
u

g:" Recommended workpiece Material : ©: Z|%(First choice), O: =E(Alternative choice), 4 : & (Limited choice)
g. %‘}(‘k‘%l_: B/ gﬁg ESE (RIS =} shg=y | na=y (3;1?55 ;cé) _ _ o=g)E s _
o IS Dy (B0 (-HB250) Pﬁ;:';gei?d (HHF;f;;;? Sup;Har;ened EEs 23 s83 ST SES axjggeas s
é. Steel / Tool Steel (Sut;T(\)e;ZOS't_?g; (up(ltzs;élgr;' . Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)
©) A ©) ©) (@] O A
(Unit: mm)
NE Hs %?jﬁﬁg% [SHT? Lengﬁ%f Cut Overal?él?ength Sh)fri%dia. H o
Product No. X Radius of Ball Nose
(d X R) " L D
2BRE 020 040 S4 0.2 X RO.1 0.4 40 4
2BRE 030 060 S4 0.3 X R0.15 0.6 40 4
2BRE 040 080 S4 0.4 X RO.2 0.8 40 4
2BRE 050 100 S4 0.5 X R0.25 1 45 4
2BRE 060 120 S4 0.6 X R0.3 1.2 45 4
2BRE 070 140 S4 0.7 X R0.35 1.4 45 4
2BRE 080 160 S4 0.8 X R0.4 1.6 45 4
2BRE 100 150 S4 1.0 X RO.5 1.5 45 4
2BRE 100 250 S4 1.0 X RO.5 2.5 45 4
2BRE 150 200 S4 1.6 X RO.75 2 45 4
2BRE 150 300 S4 1.6 XR0.75 3 45 4
2BRE 200 400 S4 2.0 XR1.0 4 45 4
2BRE 250 500 S6 2.5 XR1.25 5 45 6
2BRE 300 500 S4 3.0 X R1.5 5 45 4
2BRE 300 500 S6 3.0 X R1.5 5 50 6
2BRE 400 600 S4 4.0 X R2.0 6 45 4
2BRE 400 600 S6 4.0 XR2.0 6 50 6
2BRE 600 900 50 6.0 X R3.0 9 50 6
2BRE 600 1200 60 6.0 X R3.0 12 60 6
2BRE 600 1200 90 6.0 X R3.0 12 90 6
2BRE 800 1400 90 8.0 X R4.0 14 90 8
2BRE 1000 1800 90 10.0 X R5.0 18 90 10
2BRE 1200 2200 100 12.0 X R6.0 22 100 12
2BRE 1600 3000 110 16.0 X R8.0 30 110 16

96




£_o/74 o]

2F Ball End-Economic

(Unit: mm)

2BRE 1600 3000 160 16.0 X R8.0 30 160 16

2BRE 2000 4000 150 20.0 X R10.0 40 150 20
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2F Square End-Economic

o[
Carbide Coated

Features =
* 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 :
- ROIE 2 AXHE AR 014 7124850| 48 Cutting Dia.
« Z[F0| M2 H0| Z00| S IHEFR Lrat0| HMS
L ARXE TE X2|2 27 £80] ZOJX|T Lot Ao] 77 ﬁfgg&g

- 7Kgeio| vt 248

Recommended workpiece Material : ©: ZXFirst choice), O: 5E(Alternative choice), 4 AIEH(Limited choice)
BAZ/¥SY  Agjopa = BTl n v =l G S P =) o m
e, O | (k| LA e (R wes sus MUREE sgiy ae
Steel / Tool Steel (SJST(‘JGSZOSSS; (upctzs;égr;' . Steel Sl Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)
©) A ©) ©) (@] O A
(Unit: mm)
o X 28 e By REE:
NE Hs Qutting Dia. Length of Cut Overall Length Shank Dia. H T
Product No. X Radius of Ball Nose
(d X R) " L D
2SRE 020 040 S4 0.2 0.4 40 4
2SRE 030 060 S4 0.3 0.6 40 4
2SRE 040 080 S4 0.4 0.8 40 4
2SRE 050 100 S4 0.5 1 45 4
2SRE 060 120 S4 0.6 1.2 45 4
2SRE 070 140 S4 0.7 1.4 45 4
2SRE 080 160 S4 0.8 1.6 45 4
2SRE 100 150 S4 1 1.5 45 4
2SRE 100 250 S4 1 2.5 45 4
2SRE 150 200 S4 1.5 2 45 4
2SRE 150 400 S4 1.5 4 45 4
2SRE 200 350 S4 2 3.5 45 4
2SRE 200 600 S4 2 6 45 4
2SRE 250 800 S4 2.5 8 45 4
2SRE 300 800 S4 3 8 45 4
2SRE 400 1000 S4 4 10 45 4
2SRE 500 1000 S6 5 10 50 6
2SRE 500 1300 S6 5 13 50 6
2SRE 600 1300 S6 6 13 50 6
2SRE 600 1500 S6 6 15 50 6
2SRE 800 1600 S8 8 16 60 8
2SRE 800 1900 S8 8 19 60 8
2SRE 1000 1800 S10 10 18 70 10
2SRE 1000 2200 S10 10 22 70 10
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2F Square End-Economic

(Unit: mm)

2SRE 1200 2200 S12 12 22 75 12
2SRE 1200 2600 S12 12 26 75 12
2SRE 1600 4000 S16 16 40 100 16
2SRE 2000 5000 S20 20 50 110 20
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4h®_0/7 - 0]
4F Square End-Economic

Features N $§ ) D]

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 :
- ROIE 2 AXHE AR 014 7124850| 48 Cutting Dia.
« Z[F0| M2 H0| Z00| S IHEFR Lrat0| HMS
L ARXE TE X2|2 27 £80] ZOJX|T Lot Ao] 77 ddjgi 5/3)&?115

- 7Kgeio| vt 248

g":" Recommended workpiece Material : ©: Z|%(First choice), O: =E(Alternative choice), 4 : & (Limited choice)
g, %‘}(‘\‘?:: B/ gga AHQIZ|A E=s| SHa=y =g (5;7_?555 ;cé) ~ _ o=g)E s _
o IS Dy (B0 (-HB250) P(r;r;g;?d (HHF;f:;;ff) Sup;Har;ened EEs 23 s83 ST SES axjggeas s
é- Steel / Tool Steel (Sutgl?(l)eSZOS'tjg; (up%is;élgr;' . Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)
©) A ©) ©) (@] @) A
(Unit: mm)
NE Hs lé(?jtt?rig% [;?aé Lenglze;;%f Cut Overal?;ingth Sh)fri%dia. H o
Product No. X Radius of Ball Nose
(d X R) " L D
4SRE 100 250 S4 1 2.5 45 4
4SRE 150 400 S4 1.5 4 45 4
4SRE 200 350 S4 2 3.5 45 4
4SRE 200 600 S4 2 6 45 4
4SRE 300 500 S4 3 5 45 4
4SRE 300 800 S4 3 8 45 4
4SRE 400 600 S4 4 6 45 4
4SRE 400 1100 S4 4 1 45 4
4SRE 500 1300 S6 5 13 50 6
4SRE 600 1300 S6 6 13 45 6
4SRE 600 1500 S6 6 15 45 6
4SRE 800 1600 S8 8 16 60 8
4SRE 800 1900 S8 8 19 60 8
4SRE 1000 1800 S10 10 18 70 10
4SRE 1000 2200 S10 10 22 70 10
4SRE 1200 2200 S12 12 22 75 12
4SRE 1200 2600 S12 12 26 75 12
4SRE 1600 4000 S16 16 40 100 16
4SRE 2000 4000 S20 20 40 100 20
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2F Square End-Long-Economic

m W RAITiCISiN m
carbide i Coated

| B
Il ‘
Features L
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
e Improved workpiece surface quality
=x| Tolerance :
_ o
- RO|E 2H AKHE ARl 1% 7123A4s0| 2408 Cutting Dia.
+ 29| W= Rl 20| =0 AMEE LHo| M5
- U ZEX|E BE 2|2 ST 40| ZoX|2 uiok=40] 243 d<6: 070,01
. Jjmeio] o} oast d>6: 0/-0.015
Recommended workpiece Material : ©: Z|=(First choice). O: EE(Alternative choice), A HMEH(Limited choice) r8n
=3
Ead/ egd AE[Rl2|A EX] SNE=Z nF=Y Zng=Y . g_
(~HB 350) (-MB240) = (-HB260) = (-HRc50) | (HRc45-55) (HRcS5-68) ceisiz saa 018 ¥S 4xgmane =of &
Cg;:gln /it:jlét/ekg‘oy Stainless Sﬁagl Cast Iror;' . Preh;r:;ned Haé(tj:;ed Supersl;!eaé?ened Titanium Alloy | Copper Alloy Ahj_\rﬂ?yum Resin & Plastics | Graphite %.
(uptodsoHB) | (UP10240HB) | (Upt0260HB) (151050 HRC) (45 to 85 HRC) | (55 to 68 HRC)
©) A ©) ©) O @) A
(Unit: mm)
o7 X 2 oy ] REE:
NE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H T
Product No. X Radius of Ball Nose
(dXR) Al L D
2SLE 100 500 60 1 5 60 4
2SLE 150 800 60 1.5 8 60 4
2SLE 200 800 60 2 60 4
2SLE 300 1500 70 8 15 70 6
2SLE 400 2000 70 4 20 70 6
2SLE 600 2000 70 6 20 70 6
2SLE 600 3000 80 6 30 80 6
2SLE 800 2500 75 8 25 75 8
2SLE 800 4000 90 8 40 90 8
2SLE 1000 3000 80 10 30 80 10
2SLE 1000 5000 100 10 50 100 10
2SLE 1200 3000 90 12 30 90 12
2SLE 1200 5000 100 12 50 100 12
2SLE 1600 4000 150 16 40 150 16
2SLE 2000 5000 150 20 50 150 20
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o/Z 4/

4F Square End-Long-Economic

Carbide Coated

m W m/¢  BAmCrSiN ﬁ

N - —_—— o]
Features ‘
e Used micrograin solid carbide excellent for high speed cutting 4
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 :
- ZO|E 2E AKHE A28l 1 71 23A4s0| 2408 Cutting Dia.
29| W= Rl 20| =0 AMEZ LHo| HE
- L= EX|E T8 A2l 37 30| ZojX|T ote o] 7 ki
- JkZBio] 2Tt 248
g:" Recommended workpiece Material : ©: Z|%(First choice), O: =E(Alternative choice), 4 : & (Limited choice)
g, Iﬂ_}(‘k_%l—: B/ ?EO_E)I%} AHQIZ|A E=s| SHa=y =g (5;7_?555 ;cé) ~ _ o=g)E s _
g Carbt:n Steel / Alloy (N.HB 240) {-+B 260) P(r;r;:sei?d (Hkgfcfei;ff) SuperC Har;ened I-ElEli‘E &3 S&s E;umiu:m _)'\_Xl- « %EM-EﬁI gﬁ
é- Steel / Tool Steel (Sutgl?(l)ezsios'tjg; (upﬁzs;élgr;' . Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)
©) A ©) ©) (@] @) A
(Unit: mm)
2E X 2 =g ey 433
NE Hs Qutting Dia. Length of Cut Overall Length Shank Dia. H T
Product No. X Radius of Ball Nose
(d X R) " L D
4SLE 200 800 60 2 8 60 6
4SLE 300 1200 70 3 12 70 6
4SLE 400 1500 70 4 15 70 6
4SLE 400 2000 70 4 20 70 6
4SLE 600 2000 70 6 20 70 6
4SLE 600 3000 80 6 30 80 6
4SLE 800 2500 75 8 25 75 8
4SLE 800 4000 90 8 40 90 8
4SLE 1000 3000 80 10 30 80 10
4SLE 1000 5000 100 10 50 100 10
4SLE 1200 3000 90 12 30 90 12
4SLE 1200 5000 100 12 50 100 12
4SLE 1600 4000 160 16 40 160 16
4SLE 2000 5000 160 20 50 160 20
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2F Corner Radlius-Long-Economic

Carbide Coated 5

f
o he ) o
Features | B
e Used micrograin solid carbide excellent for high speed cutting: L
e Greater rigidity and reduced chattering through optimized geometry I
* Nanocomposite coatings for improved wear resistance and longer tool life
e Improved workpiece surface quality
=x| Tolerance :
=o
- XOIE XZE AXHE AREH 14 7124850| 48 Cutting Dia. Corner Radius
« ZMO| FA2 FRo| 20| 20 MEE Zo| Mz
- LI=ZEX|E FE &f2|2 37 £0| Z0{X|1 tot=Ao] 74z oont 001
< 7}BHO| e 24 >6: 0/-0.
Recommended workpiece Material : ©: Z|X(First choice), O: E5(Alternative choice), A H|H(Limited choice) r8n
=3
BAZ/EEE igoipia =y eSS Pl S P =E T R Sn k- L=, _ 3
B (-HB240) | (-HB26) = (*HRCS0) | (HRo45-85) (HReS5-68) peigaim sga 978 ES sxgzane 5o 0
Carbon Steel / Alloy 7 Prehardened | Hardened | Super Hardened| 1., ¢ Aluminum . . . o}
Steel / Tool Steel Stainless Sﬁagl Cast |ror|1_| . Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite g.
(uptodsoHB) | (UP10240HB) | (Upt0260HB) (151050 HRC) (45 to 85 HRC) | (55 to 68 HRC)
©) A @) ©} O @) A
(Unit: mm)
o7 X 28 ] ] REE:
NE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H T
Product No. X Radius of Ball Nose
(dXR) “ L D
2CLE 100 R020 45 1.0 X R0O.2 2.5 45 4
2CLE 150 R020 45 1.6 X RO.2 4 45 4
2CLE 200 R020 45 2.0 X R0.2 4 45 4
2CLE 200 R030 45 2.0 X R0.3 4 45 4
2CLE 300 R020 50 3.0 X R0.2 6 50 4
2CLE 300 R030 50 3.0 X R0.3 6 50 4
2CLE 300 R050 50 3.0 X R0.5 6 50 4
2CLE 400 R020 70 4.0 X R0.2 8 70 6
2CLE 400 R030 70 4.0 X RO.3 8 70 6
2CLE 400 R050 70 4.0 X R0.5 8 70 6
2CLE 400 R100 70 4.0 X R1.0 8 70 6
2CLE 600 R020 90 6.0 X R0.2 12 90 6
2CLE 600 R0O30 90 6.0 X R0.3 12 90 6
2CLE 600 R050 90 6.0 X R0.5 12 90 6
2CLE 600 R100 90 6.0 X R1.0 12 90 6
2CLE 800 R020 90 8.0 X R0.2 16 90 8
2CLE 800 R030 90 8.0 X R0.3 16 90 8
2CLE 800 R050 90 8.0 X R0.5 16 90 8
2CLE 800 R050 100 8.0 X R0.5 16 100 8
2CLE 800 R100 90 8.0 X R1.0 16 90 8
2CLE 800 R100 100 8.0 X R1.0 16 100 8
2CLE 1000 R050 100 10.0 X R0.5 18 100 10
2CLE 1000 R050 130 10.0 X R0.5 18 130 10
2CLE 1000 R100 100 10.0 X R1.0 18 100 10
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2F Corner Radlius-Long-Economic

(Unit: mm)

2CLE 1000 R100 130 10.0 X R1.0 18 130 10
2CLE 1200 R050 100 12.0 X R0.5 22 100 12
2CLE 1200 R050 130 12.0 X R0.5 22 130 12
2CLE 1200 R100 100 12.0 X R1.0 22 100 12
2CLE 1200 R100 130 12.0 X R1.0 22 130 12
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4= FL R, E=

4F Corner Radius-Long-Economic

m W /G ESN=——————
Carbide Coated

el
Sl ) o
Features
e Used micrograin solid carbide excellent for high speed cutting n
e Greater rigidity and reduced chattering through optimized geometry L |
* Nanocomposite coatings for improved wear resistance and longer tool life
e Improved workpiece surface quality
=x| Tolerance :
=o
- ROIE XZE AXHE AREH 014 7124850| 48 Cutting Dia. Corner Radius
« ZO| G2 FRo| 20| 2 MEE Zo| Mz
- LI=ZHEX|E FE &f2|2 37 £H0| ZoIX|1 Uot2ao] 7z oot 001
« 7t8He| eIt 248! >6:0/-0.
Recommended workpiece Material : ©: Z|X(First choice), O: E5(Alternative choice), A H|H(Limited choice) r8n
=3
BAL /83 Lgppa =y | BMZEZ  1#cz | 2y S 3
B (-HB240) | (-HB26) = (*HRCS0) | (HRo45-85) (HReS5-68) peigaim sga 978 ES sxgzane 5o 0
Carbon Steel / Alloy 7 Prehardened | Hardened | Super Hardened| 1., ¢ Aluminum . . . o}
Steel / Tool Steel Stainless Sﬁagl Cast |ror|1_| . Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite g.
(uptodsoHB) | (UP10240HB) | (Upt0260HB) (151050 HRC) (45 to 85 HRC) | (55 to 68 HRC)
©) A @) ©} O @) A
(Unit: mm)
o7 X 28 ] ] REE:
NE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H T
Product No. X Radius of Ball Nose
(dXR) “ L D
4CLE 150 R020 45 1.6 X R0.2 3 45 4
4CLE 150 R030 45 1.6 X RO.3 3 45 4
4CLE 200 R020 45 2.0 X R0.2 4 45 4
4CLE 300 R020 60 3.0 X R0.2 6 60 6
4CLE 300 R030 60 3.0 X R0.3 6 60 6
4CLE 300 R050 45 3.0 X R0.5 6 45 4
4CLE 300 R050 60 3.0 X R0.5 6 60 6
4CLE 400 R020 70 4.0 X R0.2 8 70 6
4CLE 400 R0O30 70 4.0 X RO.3 8 70 6
4CLE 400 R050 45 4.0 X R0.5 8 45 4
4CLE 400 R0O50 70 4.0 X R0.5 8 70 6
4CLE 600 R020 80 6.0 X R0.2 12 80 6
4CLE 600 R030 60 6.0 X R0.3 12 60 6
4CLE 600 R0O30 80 6.0 X R0.3 12 80 6
4CLE 600 R050 60 6.0 X R0.5 12 60 6
4CLE 600 R050 80 6.0 X R0.5 12 80 6
4CLE 600 R100 60 6.0 X R1.0 12 60 6
4CLE 600 R150 80 6.0 X R1.5 12 80 6
4CLE 800 R020 90 8.0 X R0.2 16 90 8
4CLE 800 R030 90 8.0 X R0.3 16 90 8
4CLE 800 R050 60 8.0 X R0.5 16 60 8
4CLE 800 R050 90 8.0 X R0.5 16 90 8
4CLE 800 R100 60 8.0 X R1.0 16 60 8
4CLE 800 R100 90 8.0 X R1.0 16 90 8
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4F Corner Radius-Long-Economic

(Unit: mm)

4CLE
4CLE
4CLE
4CLE
4CLE
4CLE
4CLE
4CLE
4CLE
4CLE
4CLE

HE Hs
Product No.

1000 RO50
1000 RO050
1000 R100
1000 R100
1200 RO050
1200 R050
1200 R100
1200 R100
1200 R200
1600 RO050
1600 R100

75
100
75
100
80
100
80
100
100
110
110

U7 X 28t
Cutting Dia.
X Radius of Ball Nose
(dXR)

10.0 X R0.5
10.0 X R0.5
10.0 X R1.0
10.0 X R1.0
12.0 X R0.5
12.0 X R0.5
12.0 X R1.0
12.0 X R1.0
12.0 X R2.0
16.0 X R0.5
16.0 X R1.0

=2
Length of Cut

o

20
20
20
20
24
24
24
24
24
28
28

HE
Overall Length

L

75
100
75
100
80
100
80
100
100
110
110

(CEE
Shank Dia.

D

10
10
10
10
12
12
12
12
12
16
16

]l
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4= = 5= A 2K, 2= 2

4F Replaceable Modular Ball Nose Endmill

O fes |5

Features

e Carbide to Carbide with the thread can guarantee More Increased Rigidity
and Non-Vibration Machining

® A variety of Modulars can be easily changed on a carbide holder

o
- LEAHI0| 7188 R0 22 ZEOR B 20T, Walux| A=y folerance
- ofLte] ZAZHO| O2i7EX| Al 2EetsS e wells. 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
i ial * jul
Recommended workpiece Material : ©: |X(First choice), O: E2E(Alternative choice), A M|3H(Limited choice) 8
=3
BAU/ Y appala | xm  SNIEY | adsy | Fued o 2 3
GUEE) (-HB240)  (-HB26)) (-HRCS0)  (HRo45-565) (HRCS5-68) e ga =ga ETUIB E3 4xgmame s 2
Cetiam Sz Alsy Stainless Steel Cast Iron REIIE Hardened | Super Hardened Titanium Alloy | Copper Alloy (AR Resin & Plastics | Graphite g
Steel / Tool Steel (Up 10 240 HB) | (up to 260 HB) Steel Steel Steel Alloy 2
(up to 350 HB) P P (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)
©) A @) ©} O @) A
(Unit: mm)
) or S &=z LS|
NE Hs Cutting Dia. X Radius Length of Cut Length of Modular Neck Dia
H
Product No. of Ball Nose
(dXR) 1Al 12 D1
4RBM 1600165-M8 16XR8 16.5 29 15
4RBM 2000210-M8 20XR10 21 37 19
4RBM 2500250-M8 25XR12.5 25 43 24
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o = (A 21 X[, = 2
4F Replaceable Modular Square Endmill

O [es |5

4RSM

(=

Features
e Carbide to Carbide with the thread can guarantee More Increased Rigidity _‘J
and Non-Vibration Machining 2

e A variety of Modulars can be easily changed on a carbide holder

Ex|
_=o
- LEAHI0| 7188 220 22 ZEOR B 2/olT, Walwx| A= folerance -
« ofLte] ZAZHOI o2i7kX| Al 2EetsS e wells. Cutting Dia.
d<6: 0/-0.01
d>6: 0/-0.015
m ; ol -
9 Recommended workpiece Material : ©: Z[=|(First choice), O: 2 5(Alternative choice), A: X3H={(Limited choice)
3
S EAY/E3Y Lo | mw | BMEEY | agsy | Anged i
g (~HB 350) (_~Hé_ 240) (~HT3 260) (FHRo50) | (HRod5-55) (HRe55~68) pepmsia  sam 2F0IB 8E 4z mapne =o
% Cg{ggrﬁ:{j' ét/;g?y Stainless Steel | Cast Iron Preh;r:eelned Haé(ti:é]ed Supersl;!:é(liened Titanium Alloy | Copper Alloy Alﬂgmyum Resin & Plastics | Graphite
e (uptodsoHB) | (UP10240HB) | (Up10260HB) (151050 HRC) (45 to 65 HRC) | (55 to 68 HRC)
@ VAN @) @] @] O A
(Unit: mm)
~ =4 = sll=Zo| RS PA
M= s Cutting Dia. Length of Cut Length of Modular Neck Dia H T
Product No.
d il 12 D1
4RSM 1600165-M8 16 16.5 29 15
4RSM 1600300-M8 16 28 40 15
4RSM 2000210-M8 20 21 37 19
4RSM 2000400-M8 20 40 56 19
4RSM 2500250-M8 25 25 43 24
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4= FL] RSIE AH21X[ H=E

4F Replaceable Modular Corner "R" Endmill

O fes |5

Features

e Carbide to Carbide with the thread can guarantee More Increased Rigidity
and Non-Vibration Machining

e A variety of Modulars can be easily changed on a carbide holder

o
< LIARMO| 7HRE 20 22 RO B2 25t Haiux| o=y Tolerance :
- 3iLtol 20N of2i7Hx] Aliol RERISS Al mEks, 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

Recommended workpiece Material : ©: Z|=(First choice). O: EE(Alternative choice), A HMEH(Limited choice) r8n

=3

BAL /83 Lgppa =y | BMZEZ  1#cz | 2y S 3

B (-HB240) | (-HB26) = (*HRCS0) | (HRo45-85) (HReS5-68) peigaim sga 978 ES sxgzane 5o 0

Cetiam Sz Alsy Stainless Steel Cast Iron REIIE Hardened | Super Hardened Titanium Alloy | Copper Alloy AN Resin & Plastics | Graphite g

Steel / Tool Steel (Up to 240 HB) | (up to 260 HB) Steel Steel Steel Alloy )

(up to 350 HB) P P (up to 50 HRe) | (45to 55 HRce) | (55 to 68 HRc)
©) A ©) ©) O @) A
(Unit: mm)
§ =7 =% sl=2o| [a8Y
NE Hs Cutting Dia. Length of Cut Length of Modular Neck Dia H T
Product No.

d Al 12 D1
4RCM 1600R050-M8 16XR0.5 16.5 29 15
4RCM 1600R100-M8 16XR1.0 16.5 29 1)
4RCM 1600R150-M8 16XR1.5 16.5 29 15
4RCM 1600R200-M8 16XR2.0 16.5 29 15
4RCM 1600R250-M8 16XR2.5 16.5 29 15
4RCM 1600R300-M8 16XR3.0 16.5 29 15
4RCM 2000R050-M10 20XR0.5 21 37 19
4RCM 2000R100-M10 20XR1.0 21 37 19
4RCM 2000R150-M10 20XR1.5 21 37 19
4RCM 2000R200-M10 20XR2.0 21 37 19
4RCM 2000R250-M10 20XR2.5 21 37 19
4RCM 2000R300-M10 20XR3.0 21 37 19
4RCM 2500R100-M12 25XR1.0 25 43 24
4RCM 2500R200-M12 25XR2.0 25 43 24
4RCM 2500R300-M12 25XR3.0 25 43 24
4RCM 2500R500-M12 25XR5.0 25 43 24
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2 T_ot=n)s

2F Square End for Aluminum

oEaE= I

Features l & H 01
e For use on aluminum alloy and non-ferrous materials
® Provides higher metal removal rate
e Used micrograin solid carbide excellent for high speed cutting L

e Greater rigidity and reduced chattering through optimized geometry
e Improved workpiece surface quality

sy
CAL Y BEROR a Tolerance :
- 2Ot S TRAHCR JIEN 248 Cutting Dia.
- Zxjo| A2 Yol 40| S0 AER Lol NS
- 20| 27 AXE MZal 14 713450 248 ds6: 0-0.01
R e d>6: 0/-0.015
Recommended workpiece Material : ©: Z|H(First choice). O: EE(Alternative choice), A HMEH(Limited choice)
A/ UY | apoima | =y | BMEEY | 1E=Y | zagey .
L HEE0) | (HBa) | (2 | CHAOSO) (el (oS8 cespz sum RO ES axagesd so
arbon Steel / Alloy : Prehardened Hardened uper Hardened | ., ; uminum " - f
Steel / Tool Steel (Sutal?c\)ezszos't_?g; " Ct?)s;(lsrgr;' 5 Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(up t0 350 HB) P P (up 1050 HRe) | (451055 HRe) | (55 to 68 HRe)
A O A
(Unit: mm)
bl
g ) = oy B L]
g NE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H T
o Product No.
J d Al 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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3F Square End for Aluminum

G 3 R

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

Tolerance :

- BOH S flmAo2 712N 45 Cutting Dia.
| A 2bM0| E—

« Z|Xo] &= ROl 2ol A0 Y 2o =
- 2018 22 ATHE ABSH 1 71BN 248 o ont
- 7KgRio| FE7t 243
Recommended workpiece Material : ©: ZXFirst choice), Ot &E(Alternative choice), 4 HIEH(Limited choice)
E‘—u\‘;ﬁ B/ EO_E'L;J AH[Ql2]A 3 hded | ndwd | Zudsd o=q)E g2
Carb(t:n Steel/)AHoy (N.HB 240) (B 260) P(r;:;:(jei?d (Hl—?a(idti;?) STJEZC HE;Sr;::id I.ElEI,JS g3 sda E;um?;u:m ¢X|.&%E+A.I;I él_‘
Steel / Tool Steel (SJSI?(‘;ESZOS:—?S; (upctis;(lsrgr;m) Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)
A © A
(Unit: mm)
[ [ A PER:! 3
NE Hs Cut’;;Dia. Leng;zf Cut Overall fength Shank Sia. H T 8
Product No. ]
d a 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 3 15 50 6
3SA 300 2000 3 20 55 6
3SA 300 2500 3 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 55 6
3SA 400 2500 4 25 60 6
3SA 400 3000 4 30 70 6
3SA 500 700 5 7 50 6
3SA 500 2000 5 20 55 6
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35 Z-or=n/s

3F Square End for Aluminum

(Unit: mm)
=4 2% T M3
MNE Hs Cutting Dia. Length of Cut Overall Length Shank Dia. H o
Product No.

d 1 L D
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 3500 10 35 80 10
3SA 1000 5500 10 55 100 10
3SA 1200 2600 12 26 75 12
3SA 1200 3000 12 30 80 12
J 3SA 1200 3500 12 35 80 12
é 3SA 1400 4500 14 45 100 14
3 3SA 1600 6000 16 60 110 16
3SA 2000 7500 20 75 130 20
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3= FL R-2=0/=

3F Corner Radius End for Aluminum

G 3 g R

Features ° U O]

e For use on aluminum alloy and non-ferrous materials Q/ "
¢ Provides higher metal removal rate

® Used micrograin solid carbide excellent for high speed cutting

e Greater rigidity and reduced chattering through optimized geometry
¢ Improved workpiece surface quality

g3
AL 2 HERoZ Mt Tolerance :
- 20 G2 ARACR I8 2408 Cutting Dia. Corner Radius
« A0 G2 2RO 20| 20 AHY Lol Hs
- 20|Y 27 ATHE ASal 14 71B450] 48 d=6: 070,01 +0.01
IS Z=Tt 4 d>6:0/-0.015
Recommended workpiece Material : ©: ZXFirst choice), Ot &E(Alternative choice), 4 HIEH(Limited choice)
Ead/ egd AE[ol2]A ESY SMEEY nE=EY Zuged _
(~HB 350) (~HB 240) (~HB 260) (~HRc50) | (HRc45-55) | (HRC55-68) | ez 5tz = &1z %*?Ellﬁ i) Al Zajrgl| S0
Cg;ggp/?::l' S/t/;!(\)y SeiiesSed | @atlien Prehéatzi;ﬂed Haé?:;ed Superszisé?ened Titanium Alloy | Copper Alloy Alﬂryum Resin & Plastics | Graphite
(Upto350HB) | (UPt0240HB) | (upto 260 HB) | (o 's HRe) | (45 to 55 HRG) | (55 to 68 HRG)
A O A
(Unit: mm)
=23 =2 Sl=Zo| Rad 2
NE Hs Cutting Dia. X Radius Length of Cut Length of Modular Neck Dia H T g
Product No. of Ball Nose <]
(dXR) o 12 D1 @
3CA 300 R020 50 3.0 X R0.2 8 50 6
3CA 300 R0O30 50 3.0 X R0.3 8 50 6
3CA 300 R050 50 3.0 X R0.5 8 50 6
3CA 400 RO30 50 4.0 X R0.3 11 50 6
3CA 400 R0O50 50 4.0 X R0.5 11 50 6
3CA 400 R100 50 4.0 X R1.0 11 50 6
3CA 600 R0O30 60 6.0 X R0.3 16 60 6
3CA 600 R0O50 60 6.0 X R0.5 16 60 6
3CA 600 R100 60 6.0 X R1.0 16 60 6
3CA 800 R050 65 8.0 X R0.5 20 65 8
3CA 800 R100 65 8.0 XR1.0 20 65 8
3CA 1000 R050 70 10.0 X R0.5 25 70 10
3CA 1000 R100 70 10.0 X R1.0 25 70 10
3CA 1000 R200 70 10.0 X R2.0 25 70 10
3CA 1200 R050 75 12.0 X R0O.5 26 75 12
3CA 1200 R100 75 12.0 X R1.0 26 45 12
3CA 1200 R200 75 12.0 X R2.0 26 75 12
3CA 1200 R300 75 12.0 X R3.0 26 75 12
3CA 1600 R100 90 16.0 X R1.0 35 90 16
3CA 1600 R200 90 16.0 X R2.0 35 90 16
3CA 1600 R300 90 16.0 X R3.0 35 90 16
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2E ZFL R=Z 7I5&

2F Corner Radius for Copper

cooad K

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

1 -

Ex Tolerance :
- ROIE 2 AXHE AR 014 7124850| 48 Cutting Dia. Corner Radius
 ZMO| HAI2 ERO| 20| A0 MEIE Elo] HE
- AN 25 &2|2 Lok240] 21 e 0,01
< 7t 8He Rt 408 o

Recommended workpiece Material : ©: Z[X(First choice), O: ®S(Alternative choice), 4 H8H%{(Limited choice)

BAZ /BT | apoma | mm | BAOEY | 1z=y | znzcw S
caten e ] (B2 | B0 | L st o 03| S (S el w2
Steel / Tool Steel (Sutsl?(\)ezszosltfg; (upctiséfl;ﬂ - Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)
A A A (@) A
by (Unit: mm)
0 i 22 X LR e &% FaEs} WEES
g HE Hs Cutting Dia. X Corner R|  Length of Cut Length of Reach | Overall Length Shank Dia. H @
Product No.
d X CR Al 2 L D

2CC 200 R0O30 S4 2.0 X R0.3 3 10 45 4

2CC 200 R0O50 S4 2.0 X R0.5 3 10 45 4

2CC 300 RO50 S6 3.0 X R0.5 4.5 12 50 6

2CC 400 R0O30 S6 4.0 X R0.3 6 20 60 6

2CC 400 RO50 S6 4.0 X R0.5 6 20 60 6

2CC 600 R0O50 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 RO50 S8 8.0 X R0.5 12 24 65 8

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

2CC 1000 RO50 S10 10.0 X R0.5 20 30 70 10

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

2CC 1200 R0O50 S12 12.0 X R0.5 20 30 80 12

2CC 1200 R100 S12 12.0 X R1.0 20 30 80 12
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2E E=7X[ H|E IIEE

2F Ball End for Synthetic Materials

O [

v\fﬁ I | of
Al
Features

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

=x| Tolerance :
o
- Z0|8 24 AKHE ARel T4 7IEAS0| 2408 Cutting Dia. Radius
o X|XO| M2 O] ZEM0| A AHE{Z! 20| XME
.5 :mo‘ex 7?:';/\;}’0 S == d<6:0/-0.01 | R<0.25: 0/-0.005
o= = d>6:0/-0.015 | R>0.25:0/-0.01

Recommended workpiece Material : ©: EZ{(First choice), O: 2E(Alternative choice), A : HEHX(Limited choice)
BAZ/B3Z | .goma | my | BNUEY | nEEy | 2nzey N
Carb(;nHSBt:eEI)?)AHoy (-+iB 240) {-+iB 260) P(r;:;:tjei?d (H::dti;f) Sﬁgzc HSaE;;:::d I.ElEI'JS de SHd E;L?nlwﬁu?m _/'\_ﬂ.& %Efé.'é! éﬁ
Steel / Tool Steel (SJ:T(‘)EZSZOSII—?S; (upctis;(lsrgr;' 5 Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)
A (@) A
(Unit: mm)
=2 X grd 2% =8 oy M4
Mz Hs Cutting Dia. Length of Cut | Length of Reach | Overall Length | Shank Dia. H o
Product No. X Radius of Ball Nose
dXR o 2 L D o
[}
2BY 030 070 45 0.3 X R0.15 0.7 - 45 3 8
2BY 030 180 45 0.3XR0.15 1.8 - 45 3 -
2BY 050 100 50 0.5 X R0.25 1 - 50 3
2BY 050 200 50 0.5 X R0.25 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 RO.5 5 20 70 3
2BY 150 1000 60 1.5 X R0.75 10 - 60 3
2BY 150 1500 70 1.6 X R0.75 10 15 70 3
2BY 150 2000 70 1.6 X R0O.75 10 20 70 3
2BY 200 1000 60 2.0XR1.0 10 - 60 3
2BY 200 1500 60 2.0 XR1.0 10 15 60 3
2BY 200 2000 70 2.0XR1.0 10 20 70 3
2BY 250 1000 60 2.5 XR1.25 10 - 60 3
2BY 300 1000 60 3.0 X R1.5 10 - 60 3
2BY 300 1500 60 3.0 XR1.5 15 - 60 3
2BY 300 2000 80 3.0 X R1.5 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 XR2.5 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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2L E=7X H[E IIEZE

2F Ball End for Synthetic Materials

2E X 28 2% By Ty (CER]
Mz Hs Cutting Dia. Length of Cut Length of Reach | Overall Length Shank Dia. H T
Product No. X Radius of Ball Nose

dXR Al 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 IIEE

2F Square End for Synthetic Materials

o=

Features 2
e Used micrograin solid carbide excellent for high speed cutting L
e Greater rigidity and reduced chattering through optimized geometry
e Improved workpiece surface quality

Tolerance :
£ Cutting Dia.
- 203 £ ANE Ml 14 71B450] S48 S
- &{Eo| M7{2 ‘0| 20| F0f AEIZ LA0| S ds6: 0-0.01
. J}Eo| ReJp oast d>6: 0/-0.015
Recommended workpiece Material : ©: ZX(First choice), O: 2E(Alternative choice), A : M|3H(Limited choice)
BAZ/B3Z | .goma | my | BNUEY | nEEy | 2nzey N
Carb(;nHSBt:efl)?)AHoy (-+iB 240) {-+iB 260) P(r;:;:tjei?d (H::dti;f) STJEZC HSaE;;::id I.ElEI'JS de SHd E;ﬂﬁu?ﬂ —’,‘—II.&%EI-A.E! éﬁ
Steel / Tool Steel (SJ:T(‘)E;ZOSII—?S; (upctis;(lsrgr;' 5 Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)
A (@) A
(Unit: mm)
HZ Hs Cuttl;%r:gjgéDia. Leng%:éorf Cut Lengﬁ?f%eaoh Overa?xf}ength Sh?ri%ia. H o
Product No.
d Al 2 L D o
9
28Y 030 070 45 0.3 0.7 - 45 3 Q
2SY 030 180 45 0.3 1.8 - 45 3 g
28Y 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
28Y 070 500 50 0.7 1.5 5 50 3
2SY 100 500 60 1 5 - 60 3
28Y 100 1000 60 1 5 10 60 3
28Y 100 1500 60 1 5 15 60 3
2SY 100 2000 70 1 5 20 70 3
28Y 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
28Y 200 1000 60 2 10 - 60 3
28Y 200 1500 70 2 10 15 70 3
28Y 200 2000 70 2 10 20 70 3
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
28Y 300 2000 80 3 20 - 80 3
2SY 400 2000 80 4 20 - 80 4
2SY 500 3000 100 5 30 - 100 6
28Y 600 3000 80 6 30 - 80 6
28Y 600 4000 100 6 40 - 100 6
28Y 600 4000 120 6 40 - 120 6
2SY 600 4000 150 6 40 - 150 6
28Y 800 4500 120 8 45 - 120 8
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2EL B_7X| H[E /&

2F Square End for Synthetic Materials

! ] 283 HE REE]
HE Hs Cutting Dia. Length of Cut Length of Reach | Overall Length Shank Dia. H T
Product No.
d o 2 L D
2SY 800 4500 150 8 45 = 150 8
2SY 1000 3000 80 10 30 - 80 10
2SY 1000 5000 120 10 50 = 120 10
2SY 1000 5000 150 10 50 - 150 10
2SY 1200 5000 130 12 50 = 130 12
2SY 1200 5000 150 12 50 - 150 12
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4F Square for Stainless Steel

=3 (e
AN
Carbide Coated

Features

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
e Improved workpiece surface quality

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

steels
e Faster cutting action and rapid chip evacuation

) e ———————— . 5

E3

- Z0[2 22 AME AFZ5) 14 T1BAS50| 245 ol .

- Fx0| Mi|2 ol 20| 20 JEIZ Lhalo| HS olerance -

- ATIN 2 2|2 Uiotz240] HE Cutting Dia.

« 7}EHO| R TE 245

- 409 HRlAzint BERER M2 SUS 7130 HEE d<6: 070.01
d>6: 0/-0.015

- B A0l 248t

Recommended workpiece Material : ©: Z[X(First choice), O: #E(Alternative choice), A H3%{(Limited choice)

B2/ 83 | g | mm | SAEE | n@sw | zuzey S
Carb(c:nHSBt:aE:(/))AIIOy ('.‘HB 240) (-+8 260) P(r;:aRrSeioe)d (Hl-llqa(i:esn;zS) SE:ZC str;szd I.:_lEl.JS g3 53 E;um?]—uzn $Xl.&%até.§! éﬁ
Steel / Tool Steel (Sutzl?c\)ezszosltfg; (up()tis;érgrll_l . Steel Steel Ste! Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc) 5
0 o) o A e ¢} O A o
(Unit: mm) g
NE Hs Cuttﬁ?Dia. Lengltél:éorfCut Overﬁ?ength Sh;gri%ia. o @
Product No.
d o L D
4SS 200 600 50 2 6 50 6
4SS 300 1000 60 3 10 60 6
4SS 400 1200 60 4 12 60 6
4SS 600 1500 50 6 15 50 6
4SS 600 2000 70 6 20 70 6
4SS 800 1900 60 8 19 60 8
4SS 1000 2200 70 10 22 70 10
48S 1200 2600 75 12 26 75 12
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) =
M/G RITIN "4 ST
Carbide Coated
A
o [=]
Features
e Used micrograin solid carbide excellent for high speed cutting [1
e Greater rigidity and reduced chattering through optimized geometry .
o AITIN coating for improved wear resistance
¢ 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
sy
- 208 27 AXIE Mol 12 713450 248 o ‘
- Z{x0] A2 o] 20| A AEIY 20| MG cerance -
« AITIN TE X2|2 LHot=Ao| A Cutting Dia. Corner Radius
« 718 R Tt 2408t
- 40°e| glazint BE RS MR SUS 7Kgl KEE el £001
- TS0 HALLO| 245t 0>6:0r0.015
Recommended workpiece Material : ©: |Z{First choice). O: 2E(Alternative choice), A H[EH=(Limited choice)
B4/ B3Y | agopa | o=y @ BNEAEY  nEey | xnzcy
—HIE==—= = _ _ ot= Sk _
: b(NHSB 35|(/’)AH (~HB240)  (~HB260) P(N:RZ 5°)d (H:C :5~Z5) S(HRCHSS;GS)d EEts 82 S83 E;:ID'?‘ 55 4% 8 BalrE B9
arbon Steel oy A renaraene araene uper maraene - uminum . . a
Steel / Tool Steel (SJal?c\)ezsioslt_?g; “ Ctzs;érgr;l . Stesl Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(up to 350 HB) P P (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)
O @] O A O @) O A
(Unit: mm)
28X IUR 2% =g 4=
NZ Hs Cutting Dia. X Corner R Length of Cut Overall Length Shank Dia. H T
Product No.
d X CR " L D
4CS 300 RO20 S6 3.0 X R0.2 10 60 6
4CS 300 RO50 S6 3.0 X R0.5 10 60 6
4CS 400 RO20 S6 4.0 X R0.2 12 60 6
4CS 400 RO50 S6 4.0 X R0.5 12 60 6
4CS 500 RO20 Ss6 5.0 X R0.2 15 60 6
4CS 500 R0O50 S6 5.0 X R0.5 15 60 6
4CS 600 RO30 S6 6.0 X R0.3 15 60 6
4CS 600 RO50 S6 6.0 X R0.5 15 60 6
4CS 600 R100 S6 6.0 X R1.0 15 60 6
4CS 800 RO30 S8 8.0 X R0.3 20 80 8
4CS 800 RO50 S8 8.0 X R0.5 20 80 8
4CS 800 R100 S8 8.0 X R1.0 20 80 8
4CS 1000 R030 S10 10.0 X R0.3 25 80 10
4CS 1000 R050 S10 10.0 X R0.5 25 80 10
4CS 1000 R100 S10 10.0 X R1.0 25 80 10
4CS 1200 R050 S12 12.0 X R0.5 30 80 12
4CS 1200 R100 S12 12.0 X R1.0 30 80 12
4CS 1200 R150 S12 12.0 X R1.5 30 80 12
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2L E-201 728

2F Ball End for Graphite

S o
ooea
Carbide Coated ;"

)
27

Features 1
e Used micrograin solid carbide excellent for high speed cutting L
e Greater rigidity and reduced chattering through optimized geometry
® AITIN coating for improved wear resistance
* Improved workpiece surface quality

Ex| Tolerance :
- 20 24 AXHE AMFEsl 1 718450| 248 Cutting Dia. Radius
29| W= Rl 20| =0 AMEZ LHo| HE
« AITN ZE! #2|2 LHopz2Ado| 7% d<6: 0/-0.01 R<0.25: 0/-0.005
. Jjmrio] R o oA d>6: 0/-0.015 | R>0.25: 0/-0.01

Recommended workpiece Material : ©: Z|X(First choice), O: 2E(Alternative choice), A : HM|H(Limited choice)
BAZ/B3Z | agoms | my | BNIEY | nEEy | Anzey e
Carb(;r:-1 SBteseEI)?)AHoy (-+iB 240) {-+B 260) P(r;:;:tjeii)d (HFZCr(fn;i5) SS::C HSaE:;eG::d IT:lEEE’ di= = E;ﬂ]ﬁu?‘:’ _/Fﬂ. & %EfA.E! éﬁ
Steel / Tool Steel (SJ;T(‘)E;ZOSII—?S; (upctzs;(lsrgr;' . Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)
A A A A A (@)
(Unit: mm)
27 X B8 oy S8% Y M=
Pﬂii‘iﬁol g:%rézggf IBefné;LE? Olf_e';rg[:h Overall Length Shank Dia. W o
(dXR) 4l 2 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
5,1 2BG 100 500 60 1.0XR0.5 5 - 60 4
g 2BG 100 1000 60 1.0XR0.5 5 10 60 4
% 2BG 100 1500 60 1.0XR0.5 5 15 60 4
2BG 100 2000 80 1.0 XR0.5 5 20 80 4
2BG 100 2500 80 1.0 X R0.5 5 25 80 4
2BG 150 1000 60 1.6 XR0.75 10 - 60 4
2BG 150 1500 60 1.5 X R0.75 10 15 60 4
2BG 150 2000 60 1.6 X R0.75 10 20 60 4
2BG 200 1000 60 2.0 XR1.0 10 - 60 4
2BG 200 2000 60 2.0 XR1.0 10 20 60 4
2BG 200 3000 80 2.0XR1.0 10 30 80 4
2BG 200 3000 100 2.0 XR1.0 10 30 100 4
2BG 200 4000 80 2.0 XR1.0 10 40 80 4
2BG 200 4000 100 2.0 XR1.0 10 40 100 4
2BG 250 2000 70 2.6 XR1.25 10 20 70 4
2BG 300 2000 70 3.0 X R1.5 10 20 70 4
2BG 300 3000 80 3.0 XR1.5 10 30 80 4
2BG 400 2000 80 4.0 XR2.0 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 XR2.5 25 - 100 6
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2L B2 01 T2

2F Ball End for Graphite

(Unit: mm)
Uz x 281 = [a% wy WES:
Js X Radius of arou offadn | oiiensh ) ShenkBR ol @
Ball Nose
(dXR) n 2 L D
2BG 600 3000 80 6.0 X R3.0 30 = 80 6
2BG 600 3000 100 6.0 X R3.0 30 - 100 6
2BG 600 4000 150 6.0 X R3.0 40 o 150 6
2BG 800 4500 120 8.0 X R4.0 45 - 120 8
2BG 800 4500 150 8.0 X R4.0 45 = 150 8
2BG 1000 5000 120 10.0 X R5.0 50 - 120 10
2BG 1000 5000 150 10.0 X R5.0 50 = 150 10
2BG 1200 5000 130 12.0 X R6.0 50 - 130 12
2BG 1200 5000 150 12.0 X R6.0 50 = 150 12

o
o
=
(0]
E
o

o
=
=
5]
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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
® AITIN coating for improved wear resistance
* Improved workpiece surface quality

Im

g

B ph

« ATIN 28! X2|2 wiotz2A4o] 7Z
< 7I8HO| Zot 245t

Recommended workpiece Material :

2 27 ATHE B8l 14 7FB450] 248

oj
ol @z gl 2ol A0 EE el M5

s =
UFm ] ol
A
2
L
Tolerance :

Cutting Dia.
d<6: 0/-0.01
d>6: 0/-0.015

©: Z|X(First choice), O: EE(Alternative choice), A : H|8H(Limited choice)

A2/ 8L | agoma | nmy | BNEEY | 1A=y | zugsy I

LT B | smm | U0 (e (R aisgs sen YRS asa s

Steel / Tool Stee\y (Sutsi?(\)ezsiosltjg; (upctzs;éroor;m Steel Steel p Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite

(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)

A A A A A O
(Unit: mm)
cr:| o CEr) T REE:
Pflliij,\‘iol Cgtit:g Iaefrzjgir o%%l%t?h Overall Length Shank Dia. il =

d Al 12 L D

258G 050 100 50 0.5 1 - 50 4

2SG 050 200 50 0.5 2 - 50 4

2SG 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

258G 100 1500 60 1 5 15 60 4

2SG 100 2000 60 1 5 20 60 4

2SG 150 1000 60 1.5 10 - 60 4

28G 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

28G 200 2000 60 2 10 20 60 4

2SG 200 2500 70 2 10 25 70 4

2SG 200 3000 80 2 10 30 80 4

2SG 300 1500 70 3 15 - 70 4

28G 300 2500 75 3 15 25 75 4

2SG 300 3000 80 3 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

2S8G 600 3000 100 6 30 - 100 6

28G 600 4000 150 6 40 - 160 6

28G 800 4500 150 8 45 - 150 8

28G 1000 5000 150 10 50 - 150 10

2SG 1200 6000 150 12 60 - 150 12
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-C}0[0t=E FE]
2F Ball End-Diamond Coated

M
O

% \ el
Features o~
e Used micrograin solid carbide excellent for high speed cutting
e Diamond coated for improved abrasion resistance and higher feed rates L
e Greater rigidity and reduced chattering through optimized geometry
sy
- Z0/E) 57 ATHE MR T4 TBHS0| S48 folerance
- DAEo| ClojotRE FE o2 LHotEAo| H 187 120| 7HsE Cutting Dia. Radius
- Zxj| A2 Yol 40| =0 AER Lol NS
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 : ©: EZ{(First choice), O: 2E(Alternative choice), A : HEH=(Limited choice)
Carbon Steel / Alloy (N.HB 240) (-HB 260) Pr;hardened Harden;d Super Hardened IIEIEI'-‘,E- HE| SEE E;um_i—u:‘:' _/'\_Il- « %EI-A.E! gﬁ
Steel / Tool Steel (SJ:l?(\)eZSZOSEg; (up(iis;érgr;' 5 Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)
A @)
(Unit: mm)
o7 x 2o oy sau T M3z
Pﬂigil g:g%jg? Iaefné;&? olf_e’zqrg[:h Overall Length Shank Dia. M o
(dXR) “ 2 L D
2BD 020 100 45 0.2 X RO.1 1 - 45 4
2BD 030 120 45 0.3 X R0.15 1.2 - 45 4
2BD 030 200 45 0.3 X R0.15 1.2 2 45 4 E
2BD 040 150 45 0.4 X R0.2 1.5 - 45 4 5‘6,)
2BD 040 200 45 0.4 X R0.2 1.5 2 45 4 %
2BD 040 300 45 0.4 X R0.2 1.5 3 45 4
2BD 040 400 45 0.4 X R0.2 1.5 4 45 4
2BD 040 500 45 0.4 X R0.2 1.5 ® 45 4
2BD 050 200 45 0.5 X R0.25 2 - 45 4
2BD 050 300 45 0.5 X R0.25 2 3 45 4
2BD 050 400 45 0.5 X R0.25 2 4 45 4
2BD 050 500 45 0.5 X R0.25 2 5 45 4
2BD 050 600 45 0.5 X R0.25 2 6 45 4
2BD 050 800 45 0.5 X R0.25 2 8 45 4
2BD 060 200 45 0.6 X R0.3 2 - 45 4
2BD 060 300 45 0.6 X R0.3 2 3 45 4
2BD 060 400 45 0.6 X R0.3 2 4 45 4
2BD 060 500 45 0.6 X R0.3 2 5 45 4
2BD 060 600 45 0.6 X R0.3 2 6 45 4
2BD 060 800 45 0.6 X R0.3 2 8 45 4
2BD 060 1000 45 0.6 X R0.3 2 10 45 4
2BD 060 1200 45 0.6 X R0.3 2 12 45 4
2BD 080 300 45 0.8 X R0.4 3 - 45 4
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_rtojorEs FE

2F Ball End-Diamond Coated

(Unit: mm)
U X B wy 253 By REE
s ‘i;éi%?u?'é‘f' o - Ikl 8l 2

all Nose

(d XR) 1 2 L D
2BD 080 400 45 0.8 XR0.4 3 4 45 4
2BD 080 500 45 0.8 XR0.4 3 5 45 4
2BD 080 600 45 0.8 X R0.4 3 6 45 4
2BD 080 800 45 0.8 X R0.4 3 8 45 4
2BD 080 1000 45 0.8 X R0.4 3 10 45 4
2BD 080 1500 45 0.8 X R0.4 3 15 45 4
2BD 080 2000 45 0.8 X R0.4 3 20 50 4
2BD 100 300 60 1.0 X R0.5 3 - 60 4
2BD 100 400 60 1.0 X R0O.5 3 4 60 4
2BD 100 500 60 1.0 X R0.5 3 5 60 4
2BD 100 600 60 1.0 X R0.5 3 6 60 4
2BD 100 800 60 1.0 X R0O.5 3 8 60 4
2BD 100 1000 60 1.0 X R0.5 3 10 60 4
2BD 100 1200 60 1.0 X R0O.5 3 12 60 4
2BD 100 1500 60 1.0 X R0.5 3 15 60 4
2BD 100 2000 60 1.0 X R0O.5 3 20 60 4
2BD 100 2500 60 1.0 X R0O.5 3 25 80 4
2BD 100 3000 60 1.0 X R0.5 3 30 80 4
2BD 100 3500 60 1.0 X RO.5 3 35 80 4
2BD 100 4000 60 1.0 X R0O.5 3 40 80 4
2BD 150 600 60 1.5 X R0O.75 6 - 60 4
2BD 150 800 60 1.6 X R0O.75 6 8 60 4
2BD 150 1000 60 1.5 X R0.75 6 10 60 4
2BD 150 1200 60 1.5 X R0O.75 6 12 60 4
2BD 150 1500 60 1.5 X R0O.75 6 15 60 4
2BD 150 2000 60 1.5 X R0O.75 6 20 60 4
2BD 150 2500 80 1.5 X R0.75 6 25 80 4
2BD 150 3000 80 1.6 X R0.75 6 30 80 4
2BD 150 3500 80 1.6 X R0O.75 6 35 80 4
2BD 150 4000 80 1.5 X R0O.75 6 40 80 4
2BD 200 800 60 2.0XR1.0 8 - 60 4
2BD 200 1000 80 2.0 XR1.0 8 10 80 4
2BD 200 1500 80 2.0 XR1.0 8 15 80 4
2BD 200 2000 80 2.0 XR1.0 8 20 80 4
2BD 200 2500 80 2.0 XR1.0 8 25 80 4
2BD 200 3000 80 2.0 XR1.0 8 30 80 4
2BD 200 3500 80 2.0 XR1.0 8 35 80 4
2BD 200 4000 80 2.0 XR1.0 8 40 80 4
2BD 200 4500 100 2.0 XR1.0 8 45 100 4
2BD 200 5000 100 2.0 XR1.0 8 50 100 4
2BD 200 6000 100 2.0 XR1.0 8 60 100 4
2BD 300 2000 100 3.0 XR1.5 12 20 100 4
2BD 300 2500 100 3.0 X R1.5 12 25 100 4
2BD 300 3000 100 3.0 X R1.5 12 30 100 4
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2F Ball End-Diamond Coated

(Unit: mm)
o7 X 28 oy Ra% ] REE
Js 5;%1%%5‘3 oo offich | e | Shenkbe Wl 2
all Nose
(d XR) 4l 2 L D
2BD 300 3500 100 3.0 XR1.5 12 35 100 4
2BD 300 4000 100 3.0 XR1.5 12 40 100 4
2BD 300 5000 100 3.0 XR1.5 12 50 100 4
2BD 300 6000 100 3.0 X R1.5 12 60 100 4
2BD 400 1600 60 4.0 X R2.0 16 - 60 4
2BD 400 1600 80 4.0 XR2.0 16 - 80 4
2BD 400 3000 80 4.0 XR2.0 16 30 80 4
2BD 400 1600 100 4.0 X R2.0 16 - 100 4
2BD 400 4000 100 4.0 X R2.0 16 40 100 4
2BD 400 1600 130 4.0 X R2.0 16 - 130 4
2BD 400 4000 130 4.0 XR2.0 16 40 130 4
2BD 400 1600 150 4.0 XR2.0 16 - 150 4
2BD 400 5000 150 4.0 X R2.0 16 50 1560 4
2BD 500 2000 105 5.0 X R2.5 16 20 105 6
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 4000 105 6.0 XR3.0 25 40 105 6
2BD 600 2500 150 6.0 X R3.0 25 - 160 6
2BD 600 5000 150 6.0 X R3.0 25 50 150 6
2BD 800 3000 80 8.0 X R4.0 30 - 80 8
2BD 800 3000 105 8.0 X R4.0 30 - 105 8
2BD 800 3500 150 8.0 X R4.0 35 - 150 8
2BD 800 5000 150 8.0 X R4.0 35 50 150 8 iy
2BD 1000 3500 80 10.0 X R5.0 35 - 80 10 o}
2BD 1000 3500 105 10.0 X R5.0 35 = 105 10 %
2BD 1000 5000 105 10.0 X R5.0 35 50 105 10 e
2BD 1000 4000 150 10.0 X R5.0 40 - 150 10
2BD 1000 5000 150 10.0 X R5.0 35 50 150 10
2BD 1000 6000 150 10.0 X R5.0 35 60 150 10
2BD 1200 5000 150 12.0 X R6.0 50 - 150 12
2BD 1200 6000 200 12.0 X R6.0 60 - 200 12
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—LCf0[Of=LC, TFE/!
4F Ball End-Diamond Coated

Diamond
Coated
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

M/G

e

2 AKE MBall 14 TIN50 248
O| CIO|0l2E AECZ LHOf=RA0| 7 T&7F20| 7kt
= 40| =0 HE{ 20| XS

=
fu
e
4c
lo
oN

Recommended workpiece Material :

¢ |
B S — IE|
.
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

©: ZX(First choice), O: =E(Alternative choice), A : HEH(Limited choice)

AU/ 8RY | apoma | =y | BREEY | 1EsY | zagsy N }
EAE I EEA = 53
L HES0) | (HBa) | (B2 | CHAOSO) (el (M08 cespz sum TS ES axagesd so
arbon Steel / Alloy q Prehardened Hardened uper Hardened | ... uminum " . .
Steel / Tool Steel (SJBI?(‘)ESZOSII—?S; " Ctzs;(lsrgr;' . Steel Steel Steel Titanium Alloy | Copper Alloy Alloy Resin & Plastics | Graphite
(up t0 350 HB) P P (up t0 50 HRe) | (4510 55 HRe) | (55 to 68 HRc)
A ©)
(Unit: mm)
2 x =g 2y Ry sy 454
o s Cutting Dia. Length Length Overall Length Shank Dia.
PX“E e X Radius of of Cut of Reach ]
el e Ball Nose
(dXR) 4l 2 L D
4BD 100 300 60 1 X' R0.5 3 - 60 4
4BD 100 500 60 1 X R0O.5 3 5 60 4
4BD 100 1000 60 1 X R0O.5 3 10 60 4
4BD 100 1500 60 1 X' R0.5 3 15 60 4
4BD 100 2000 60 1 X R0.5 3 20 60 4
4BD 100 2500 60 1 X' R0.5 3 25 60 4
4BD 150 450 60 1.5 X R0.75 4.5 - 60 4
4BD 150 1000 60 1.5 X R0.75 4.5 10 60 4
4BD 150 1500 60 1.5 X R0.75 4.5 15 60 4
4BD 150 2000 60 1.6 X R0.75 4.5 20 60 4
4BD 150 2500 60 1.6 XR0.75 4.5 25 60 4
4BD 200 600 60 2 X R1 6 = 60 4
4BD 200 1000 80 2 XR1 6 10 80 4
4BD 200 2000 80 2 XR1 6 20 80 4
4BD 200 3000 80 2 XR1 6 30 80 4
4BD 200 4000 80 2 X R1 6 40 80 4
4BD 300 800 60 3 XR1.5 8 - 60 4
4BD 300 1500 100 3 XR1.5 8 15 100 4
4BD 300 2000 100 3 XR1.5 8 20 100 4
4BD 300 3000 100 3 XR1.5 8 30 100 4
4BD 300 4000 100 3 XR1.5 8 40 100 4
4BD 300 5000 100 3 X R1.5 8 50 100 4
4BD 400 1600 60 4 X R2 16 - 60 4
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~C}0JoH=E FE
4F Ball End-Diamond Coated

(Unit: mm)
27 X 2eHy ] [e% ] REE
Js X Racns o et offich | e | Shenkbe Wl 2
Ball Nose

(d XR) 4l 2 L D
4BD 400 1600 80 4 X R2 16 = 80 4
4BD 400 1600 100 4 X R2 16 - 100 4
4BD 400 1600 130 4 X R2 16 - 130 4
4BD 600 2500 80 6 X R3 16 25 80 6
4BD 600 2500 105 6 X R3 16 25 105 6
4BD 600 3000 150 6 X R3 16 30 150 6
4BD 800 3000 80 8 X R4 20 30 80 8
4BD 800 3000 105 8 X R4 20 30 105 8
4BD 800 3500 150 8 X R4 20 35 150 8
4BD 800 4000 200 8 X R4 20 40 200 8
4BD 1000 3500 80 10 X R5 22 35 80 10
4BD 1000 3500 105 10 X R5 22 35 105 10
4BD 1000 4000 160 10 X R5 22 40 160 10
4BD 1000 5000 200 10 X R5 22 50 200 10
4BD 1200 5000 105 12 X R6 25 50 105 12
4BD 1200 5000 160 12 X R6 25 50 160 12
4BD 1200 6000 200 12 X R6 25 60 200 12

o
o
=
0]
E
o

o
=
=
5]
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15 A=Y

OEE-

Features

e Made from micrograin solid carbide

e Flute geometry is designed for superior performance in aluminum

and plastic milling applications

g2

c Z0IE =3

- BME R0
A

Recommended workpiece Material :

Z2 HIE HIZ4 AXH2| 71Z01M Z[49

dss U==

Tolerance :
Cutting Dia.

d<5: 0/-0.02
d>5: 0/-0.003

©: ZX(First choice), O: =E(Alternative choice), A : HEH(Limited choice)

Carb;n Steel / Alloy (N.HB 240) {-+B 260) Pr;hardened Harden;d Super Har;ened I-ElEl»_‘S e~ E;Um?l—u:m _j'\_ﬂ- « %Elﬁ-él gﬁ
Steel / Tool Steel f’ut;'tn(‘jgjosﬁg; (upctgs;ém g Sl Steel Sty 9 Tianium Aloy Copper Aloy L™ | Resin & Plastics | Graphite
(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)
A A A A © ©)
(Unit: mm)
NZ Hs Cuttlg_Er:fDia. Lenglt_Er:J%f Cut Overﬁycl?ength Shigriﬁia. H T
Product No.
d 2l L D
1FE 020 040 0.2 0.4 45 4
1FE 050 150 0.5 1.5 45 4
1FE 080 240 0.8 2.4 45 4
1FE 100 300 1 3 50 6
1FE 120 300 1.2 3 50 6
1FE 150 400 1.5 4 50 6
1FE 200 600 2 6 50 6
1FE 250 600 2.5 6 50 6
1FE 300 800 3 8 50 6
1FE 400 1000 4 10 50 6
1FE 600 1500 6 15 60 6

134



21t MIE2)

OoE= -

Features ‘i ‘ o

e Made from micrograin solid carbide
e For centering and spot drilling applications

® 45 deg point angle L
Ex|
- 208 24 AN M joerance
- AIEfZnE AR EEHE Cutting Dia.
- 245
d<6: 0/-0.01

d>6: 0/-0.015

Recommended workpiece Material : ©: Z|X(First choice), O: 2E(Alternative choice), A : M|EH(Limited choice)

EESAY= =R AE[Ql2A e SME=Y | 13=Z Zuded
=A== R _ _ otz s sk _

: b(”HSB 35|‘/))A” (~HB240) | (~HB260) P(“E'RZ 50)d (H:*C :5”‘25) S(HRCHSS;SB)d EEfs 82 | 533 E;m?‘ EEIPSFS-CIOCIt
arbon Steel / Alloy | .. rehardene ardene uper Hardened | T, uminum ] ! =
Steel / Tool Steel (Sutal?(\)ezsios'tjg; " Ctgséég"‘_m) Steel Steel Steel Titanium Alloy | Copper Alloy| -~ 0 Resin & Plastics | Graphite

(up t0 350 HB) P P (up 1050 HRe) | (4510 55 HRc) | (55 to 68 HRe)
A A A A O @
(Unit: mm)
- =4 = 2 TE [CERE
HZ Hs Cutting Dia. Length of Cut Angle Overall Length Shank Dia. H T
Product No.

d al A(°) 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
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2= NC EE

M/G
Carbide Uncoated
Features

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

Recommended workpiece Material :

ol
n
L
Tolerance :
Cutting Dia.
d<6: 0/-0.01
d>6: 0/-0.015

©: ZX(First choice), O: =E(Alternative choice), A : HEH(Limited choice)

EESAY =R AE[Ql2A eS| SME=y | 13=d ESnple=2y
A | [ EA T ==
(~HB 350) (~HB 240) (~HB 260) (~HRc50) | (HRc45-55) | (HRC55-68) | ez stz = &1z U20lE F A%| & ZajrEl| 2o
Carbon Steel / Alloy . Prehardened | Hardened |Super Hardened | i, Aluminum - - .
Steel / Tool Steel f&al?(‘;egiosrt—?g; " Ctgséé’g?_m) Steel Steel Steel Titanium Alloy | Copper Alloy| -~ 0 Resin & Plastics | Graphite
(up t0 350 HB) P P (up 1050 HRe) | (4510 55 HRe) | (55 to 68 HR)
A A A A O @)
(Unit: mm)
) w2 izt 2z x4 437
HNE Ha Cutting Dia. Length of Cut Angle Overall Length Shank Dia. H T
Product No.
d n A 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
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2F Corner Rounding R

iy
- S— Bl
Features t
. . . . n
e Made from micrograin solid carbide .
* Designed with wide chip space
£x
- 20 =8 AXE X888 Tolerance :
-2 E T Y —_—
Cutting Dia.
d<6: 0/-0.01

d>6: 0/-0.015

Recommended workpiece Material : ©: Z|X(First choice), O: 2E(Alternative choice), A : M|EH(Limited choice)

Carb(:n Steel / Alloy (N.HB 240) {-+iB 260) Pr;hardened Harden;d Super Har;ened I;IEIT‘E ol E;Um?l—u:m _/'\_Xl- “ %El.é-a gﬁ
Steel/ Tool Steel (S’J;'?gegjosﬁgi (upCth;égr;' g Sl Steel Sty Tianium Aloy Copper Aoy “\i™ | Resin & Plastics | Graphite
(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)
A A A A ©) ©)
(Unit: mm)
R d 5% g REE]
R d 01 L D
2CRR 020 100 0.2 1 2.5 45 4
2CRR 030 120 0.3 1.2 2.5 45 4
2CRR 050 160 0.5 1.6 2.5 45 4
2CRR 075 300 0.75 3 5 45 4
2CRR 100 300 1 3 5 50 6
2CRR 150 450 1.5 4.5 8 50 6
2CRR 200 550 1 5.5 10 50 6
2CRR 300 800 3 8 10 60 8
2CRR 400 1000 4 10 10 60 10
2CRR 500 1200 5 12 10 70 12
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2F Corner Rounding R-C

(e (e
w6 § AN E
Carbide Coated

@
Rl [=m]
Features l S [ W
e Made from micrograin solid carbide
* Designed with wide chip space

s3
- 20/ £ ANE 83
=] Tolerance :
Cutting Dia.
d<6: 0/-0.01
d>6: 0/-0.015
Recommended workpiece Material : ©: Z[=|(First choice), O: 2 S(Alternative choice), A: XI3H={(Limited choice)
AN/ 83Y e | xu | BNEEY | 1Zey | zugey .
ey 0 || 6EE | B CEEE) B | FRC o] E0s 5 Sslelir e | o
Steel / Tool Steel fj;i?ge;‘josﬁg; (upctgs;ém g Sl Steel Sty 9 Tianium Aloy Copper Aloy L™ | Resin & Plastics | Graphite
(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)
©) ©) ©) @) O ©) ©)
(Unit: mm)
R d Y s M=
B | | W | aa
R d o L D
2CRRC 020 100 0.2 1 2.5 45 4
2CRRC 030 120 0.3 1.2 2.5 45 4
2CRRC 050 160 0.5 1.6 2.5 45 4
2CRRC 075 300 0.75 3 ® 45 4
2CRRC 100 300 1 3 5 50 6
2CRRC 150 450 1.5 4.5 8 50 6
2CRRC 200 550 1 5.5 10 50 6
2CRRC 300 800 3 8 10 60 8
2CRRC 400 1000 4 10 10 60 10
2CRRC 500 1200 5 12 10 70 12
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25 T 71E]

O=EED _

e )
Features “LAAE | ‘ D[
e Made from micrograin solid carbide HJL
e High cutting edge rigidity with smaller spiral angle e
sx )
- 20 24 A2 M8t
- X2 HISYAS HB5I0f QHiRo| 20| Z Tolerance
Cutting Dia.
d<6: 0/-0.01
d>6:0/-0.015
Recommended workpiece Material : ©: Z|%{First choice), O: ES(Alternative choice), A: H[EH(Limited choice)
EHAZ/EEE | Agpiza =y ESE= L R - == 1 S Sn P 1=} o
(~HB 350) (-MB240) = (-HB260) = (MRC80) | (HRc46~55)  (HRS5-68) ez = 3 %*%Ellﬁ B2 ax| g zairgl| =9
Cg{igr/?:g' ét/;g?y Seiies S | @atlian P'eh;’:;”ed Ha&?:ged SuperST:é?ened Titanium Alloy | Copper Alloy Alirﬂ?yum Resin & Plastics | Graphite
(Upto350HB) | (UPt0240HB) |(Upto 260 HB) | (o 's HRe) | (45 to 55 HRG) | (55 to 68 HRG)
A A A A O ©)
(Unit: mm)
Prxj)li:tjﬁa Cutting Dia. Thickness Neck Dia. of%ne%ch Lgr?;h o 1 =
¢ L d1 2 L D
2TC 300 030 3 0.3 1.2 10 50 6
2TC 300 050 3 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
2TC 1200 200 12 2 4 15 70 12
2TC 1200 300 12 3 4 15 70 12
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cee

Features

e Made from micrograin solid carbide
* High cutting edge rigidity with smaller spiral angle

Ex|
_ o
- Z0IY £ ANWE M8
- z2 biSZ2S HBslo] 2

Recommended workpiece Material :

Tolerance :
Cutting Dia.

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

©: ZX(First choice), O: =E(Alternative choice), A : HEH(Limited choice)

EESAY =R AE[Ql2A eS| SME=y | 13=d ESnple=2y
=H|= T ==
(~HB 350) (~HB 240) (~HB 260) (~HRc50) | (HRc45-55) | (HRC55-68) | ez stz = &1z U20lE F A%| & ZajrEl| 2o
Carbon Steel / Alloy . Prehardened Hardened | Super Hardened | 1. . Aluminum . ) .
Steel / Tool Steel f{}al?(‘;egiosrt—?g; " Ctzséé’(;”"_m) Steel Steel Steel Titanium Alloy | Copper Alloy| -~ 0 Resin & Plastics | Graphite
(up t0 350 HB) P P (up 1050 HRe) | (4510 55 HRe) | (55 to 68 HR)
A A A A O @)
(Unit: mm)
=2 R =4 Rey ey [SEES
HE HE Cutting Dia. Radius Neck Dia. Length Overall Length |  Shank Dia.
Produclt_No i ezl Az
d R di Al L D
4RTC 600 050 6 0.5 3 6 54 6
4RTC 600 075 6 0.75 3 6 54 6
4RTC 600 100 6 1 3 6 54 6
4RTC 800 100 8 1 4 8 60 8
4RTC 800 150 8 1.5 4 8 60 8
4RTC 1000 200 10 2 4.5 10 70 10
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45 2f2C T F{E-C
4F Round T Slot Cutter-C

o —

.
Features :( U [ [ C’l
e Made from micrograin solid carbide il
e High cutting edge rigidity with smaller spiral angle L
£x
- 20|18} 27 A%IE HEE ,
<22 HiS22t2 HBslo] ool 2ol 2 Tolerance
Cutting Dia.
d<6: 0/-0.01
d>6: 0/-0.015
Recommended workpiece Material : ©: Z|X(First choice), O: EE(Alternative choice). A HEH=(Limited choice)
A%/ 83 | apoma | mw | BNEEZ | 13=z | anzew
=Hd|= T ==
(~HB 350) (-MB240) = (-HB260) = (MRC80) | (HRc46~55)  (HRS5-68) ez = 3 LRE 8T | Az g Zajrel| =201
C:;boln f:,‘r-teell étA”("y Stainless Steel | Cast Iron Prehsardeined Haé(tien‘ed SuperSI;!aKIiened Titanium Alloy | Copper Alloy Alﬂgmm Resin & Plastics | Graphite
eel [Tool Steel | 't 940 HB) | (up to 260 HB) o9 =2 =6 v
(up to 350 HB) (up to 50 HRc) | (45 to 55 HRc) | (55 to 68 HRc)
©} € ©) O O € @
(Unit: mm)
=2 R =4 Rey oSy [SEES
HE HE Cutting Dia. Radius Neck Dia. Length Overall Length |  Shank Dia.
Produclt_No @i Rtezeli ol
di R di Al L D
4RTCC 600 050 6 0.5 3 6 54 6
4RTCC 600 075 6 0.75 3 6 54 6
4RTCC 600 100 6 1 3 6 54 6
4RTCC 800 100 8 1 4 8 60 8
4RTCC 800 150 8 1.5 4 8 60 8
4RTCC 1000 200 10 2 4.5 10 70 10
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Speed and Feed
Recommendations
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2t

2 2|E 2F Necked Ball End

2NB

Feed: mm /min

nZ=Z/ma|eEZ nkil=>l
TJAY = Prehardendd Steels / Hardened Steels Hardened Steels
Material Copper
NAK/SKD SKD/SKT

e 30 ~ 45HRo 45 ~ 55HRc

RH';ZCES Li_gét-:o;f RPM (m’:rr?/ergin) Aﬁ:)a\ Rﬁ;a\ RPM (mFrﬁ/err?in) A/iﬁil H{fde}a\ RPM (m';_‘:?/ergin) A/i?al RaA;aI
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
RO.15 5 33,000 280 0.001 0.005 | 24,000 180 0.003 | 0.008 | 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
RO.4 10 19,000 560 0.022 0.08 | 24,000 390 0.02 0.05 16,000 340 0.015 0.05
RO.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 @ 1,160 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

ol —

Dopt d i

of Cut

[-te
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2=t o 3|8 2F Necked Square End 2NS

Ak EtAZ =d/57d ug=/ERGEY ugd=g
Material Carbon Stecls Alloy Steels Hardened Steels/Prehardened Steels Hardened Steels
SK/SCM/SUS NAK/SKD SKD/SKT

Ha:O:nEess (845C/S500)~225HB 225 ~ 325HB 35 ~ 45HRc 45 ~ 55HRc

[elb2) oA} Ae
Dgr“n‘g{er L;;';%Tg}f IRAY (mﬁmn) A A (ane]/en?m) e A (ml:fm(jin) A/ifal RAY (mifﬁn) gi‘m'

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 0.0385 | 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

Helgf Slotting Side Miling

Depth * Ap : Axial Depth 2 ©Ap :Axial Depth £

of Cut eD :Outside Diameter D * Ae :Radial Depth L
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2= T R 2B 2F Necked Corner Radius 2NC
ALY = nZ=g/EREEY 1A=
o © Prehardendd Steels / Hardened Steels Hardened Steels
il Caprr NAK/SKD SKD/SKT
o
S 30 ~ 45HRc 45 ~ 55HRe
Hardness
eIz} S5 Ap Ae Ap Ae Ap Ae
Ouer | Lengthof | RPM g Axial Radial RPM ez Axial Radial RPM ezt Axial Radial
g (mm/min) (mmy/min) (mm/min)

Diameter Reach Depth Depth Depth Depth Depth Depth
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 1.48 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

;qu ©Ap :Axial Depth &
Milling amount * Ae : Radial Depth
of side milling Ao
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ALY nP=g/EelelEY nEZl=l)
Material Hardened Steels/Prehardened Steels Hardened Steels
aterd NAK/SKD SKD/SKT
7

o 30 ~ 45HRe 45 ~ 55HRe

ardness
24 Fay Ap Ae Ap Ae
@i [l RPM ' m’;’}/‘fﬁi . Axial Radial RPM ( mfﬁfn‘]’i " Axial Radial

Diameter Reach Depth Depth Depth Depth
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
4.0 20 6,200 1,200 0.06 0.8 5,200 1,120 0.047 0.8
6.0 20 4,900 1,470 0.153 2.004 2,900 850 0.153 1.114
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 0.28 2.7 1,500 430 0.24 1.49
%Eg& o Ap :Axial Depth &
Milling amount « Ae : Radial Depth
of side milling Ae
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2ut 2 ¥F / 2t 2 A E oF Ball End-Regular / 2F Ball End-Short 2BR / 2BS
ALY = nZ=g/EREEY 1A=
Ma;r'a\ COO o Prehardendd Steels / Hardened Steels Hardened Steels
' PP NAK/SKD SKD/SKT
Pz
Ha;nEess 30 ~ 45HRc 45 ~ 55HRc
Er A Ae A Ae A Ae
HtA 2o p p p
o | Cuting | RPM (mﬁﬁ;’m) Axel | Radial | RPM (mﬁ/emdm) Axal | Radal | RPM (mFmefmdin) Axal | Radial
adius Length Depth Depth Depth Depth Depth Depth

RO.156 0.6 50,000 680 0.01 0.01 50,000 620 0.065 0.022 | 41,300 530 0.045 0.02

R0.25 0.5 52,000 | 1,050 | 0.017 0.03 | 49,000 | 1,050 0.14 0.045 | 40,800 900 0.11 0.035

R0O.5 1 32,800 | 1,300 @ 0.032 0.05 | 36,000 1,200 0.24 0.08 | 29,500 1,000 0.192 0.064

R0.75 1.5 21,600 | 1,500 & 0.054 0.07 | 28,000 | 1,280 0.36 0.12 | 23,000 | 1,024 0.288 | 0.096

R1.0 2 16,000 = 1,600 | 0.071 0.09 | 24,000 1,480 0.48 0.16 20,000 @ 1,184 0.36 0.128
R1.5 3 10,400 1,800 @ 0.187 | 0.158 | 20,400 2,010 | 0.766 0.24 | 16,800 | 1,640 0.613 | 0.192
R2.0 4 8,000 @ 1,700 0.166 = 0.213 16,800 1,960 0.88 0.32 | 14,000 | 1,560 0.88 0.256
R3.0 6 5,600 | 1,500 @ 0.225 0.232 12,800 2,160 | 1.872 0.48 | 10,400 | 1,720 @ 1.496 | 0.384
R4.0 8 4,500 800 0.14 0.32 | 10,000 1,840 2.48 0.65 8,200 & 1,400 1.984 | 0.512
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 7,200 | 1,400 3.53 0.96 5,900 @ 1,180 2.224 | 0.768

ol
Depth
of Cut

| AP |

W,

e

c 27132 B2, A7|H Feed S B2 SR
- For slotting, set the feed rate in half.
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2=t &2 — H|0|m Y! 2F Ball End-Tapered Neck

2BT

S/etaZ DH=/mRIEEY 2= 3=
Al
Material
alera Copper/Carbon Steels P'r—'ea;:gr%nei%gléte;zlls Hardened Steels Hardened Steels
4=
H 30 ~ 45 HRc 30 ~ 45 HRc 45 ~ 55 HRe 55 ~ 65 HRc
ardness
osxt Ap Ap Ap Ap
Y Lenghof | RPM (anf/ergm) Axal RPM (mﬁ;ﬁ‘m) Axial RPM (mﬁﬁg‘.n) Axial RPM (mFrﬁ/?:m) Axial
Reach Depth Depth Depth Depth
R1.0 25 9,000 1,200 0.045 7,000 800 0.035 7,000 780 0.03 7,000 640 0.025
R1.0 37 9,000 1,200 0.035 6,700 780 0.038 6,000 700 0.025 6,000 580 0.02
R1.25 25 9,000 1,400 0.045 6,900 850 0.045 6,000 850 0.04 6,000 680 0.03
R1.25 37 9,000 1,400 0.04 6,900 830 0.04 6,000 800 0.035 6,000 650 0.025
R1.5 25 9,000 1,800 0.075 7,000 1,050 0.06 6,000 1,000 0.05 6,000 880 0.042
R1.5 37 7,500 1,400 0.06 5,000 880 0.05 5,100 800 0.04 5,100 700 0.035
R1.5 30 9,000 1,800  0.075 7,000 1,050 0.06 6,000 1,000 0.05 6,000 880 0.042
R1.5 40 7,500 1,400 0.06 5,000 880 0.05 5,100 800 0.04 5,100 700 0.035
R2.0 45 6,000 1,200 0.078 3,500 580 0.06 3,200 510 0.045 3,200 450 0.04
Milng | Feuaning Ae=0.1D Ae<0.1D Ae<0.08D Ae<0.06D
Amount
Finishing Ae = VI/N
« AP: Axial Depth
xécg:%r l L « Ae : Radial Depth
Depth g A +D : Outside Diameter
of Cut = | /Ae\/‘/ +n : Speed
Vi : Feed
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2-b ™ g / 25 T 2 oF Square End-Regular / 2F Square End-Long 2SR / 2SL
AR SESZTE = nF=Y/ERGES L ) ng3=g
Material 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
P L=
Hardness ~30HRc 30 ~ 45HB 45 ~ 55HRc
0uter9E|)i7§meter A (mFrﬁ/igin) A (mts/ergin) AR (mFrﬁ/errjn) AR (rﬂ';a/igin)
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 2,600 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
<0.05D

=0.05D

<0.1D (D= 03) o}
sojzs = ‘ 20.1D (D<92) ——
<15D <0.3D (p2=D= 03) % %
Depth of Cut 7 | <05D(D>03) H ’




2=t Al R 2 2F Comer Radius-Long 2CL
5 HEY/EE/=EEY
EtAZY/BFaZ} S/oTS AH[QIAZ
AR Ehd/Risd Alloy Steels/Tool Steels ‘.—:” afl>g L=y
Material Carbon Steels/Alloy Steels Ferenes) S Stainless Steels Hardened Steels
S50/SCM SKD/NAK SUS304/SUS316
Ax
~30HRc 30 ~ 45HRc 45 ~ 55HRc
Hardness
QA Feed Feed Feed Feed
Outer Diameter AP (mm/min) AR (mmy/min) AR (mm/min) AR (mm/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
<0.1D (D= 03 —
Rt <0.2D §D>23; ‘ ‘ <0.1D (D<02) e
Depth of Cut =0.2D (D= 2) - I | £0.02D (D<005)
~ =15D ’ % %] ig?gn([()ioﬂsz)smsmz)
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4=t ™ HEF [ 45 ™ 2 4F Square End-Regular / 4F Square End-Long 4SR / 4SL

Eaz/ead ug=g/EREEY AHQl2AZ nF=Y

EMH Carbon Steels/Alloy Steels [RETGEmEE Sisels Stainless Steels Hardened Steels

Material /Prehardened Steels
S45C/S50C/SK/SCM NAK/SKD SUS304/SUS316
ol ~30HRc 30 ~ 45HRo 45 ~ 55HRc
Sz AR (o) A Y e () AR o
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. 0.5mm) , <008D (D=01) Tgw[’ P
40 — <0.1D (21<D= 02
iy %;\ IR ARIE Zm o
N (Max. 0.5mm) M—j (Max. 3mm)

c 87189 ER &V1H Feed %2 BIoz SHYAIR. Lot ARRIAZ BTFE| BR0, STEEE &7|H| 60%, 0lSE 2= 40% 7 I=YUCt
- 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 Al R 2 4F Comner Radius-Long 4ACL

) ErAZY/BIEY Bsg/srd/mel=d AEf0IRAZ REC=]
T|ALRY S oreee Alloy Steels/Tool Steels i
Material Carbon Steels [Prehardened Steels Stainless Steels Hardened Steels
S50/SCM SKD/NAK SUS304/SUS316 SKD61
4=
~30HRc 30 ~ 45HRc 45 ~ 55HRc
Hardness
1A Feed Feed Feed Feed
Outer Diameter AP (mmy/min) AP (mm/min) AR (mm/min) AP (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 1,600 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) 007D (Max, 0.3mm)
D
Hoelgt 7 <250 T <0.3D =,
Depth of Cut L 2 (Max. 3mm) = % gi £005D

(Max. 0.5mm)
7

77

« AHRIEAY B7IE9| B0, STEE= 47(HO| 60%, 01EEE= 40% 7 IELICh
« 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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6= ™ FF 6F Square End-Regular 6SR
AR E=r
Material Alloy Stells Hardened Steels
Pz
3= ~ 45HRc 45 ~ 55HRe 55 ~ 62HRc
Hardness
°lg =S
Outer Diameter Length of Cut RPM (mi?/ilqjin) RPM (ml:)/er:m) RPM (mFrfl};r(]jin)
(mm) (mm)
15 3,200 820 2,600 600 2,200 540
6
25 1,700 360 1,300 260 1,100 190
25 2,200 730 1,800 500 1,600 480
8
35 1,200 310 900 230 700 160
35 1,800 660 1,500 450 1,300 380
10
45 1,000 330 800 230 700 180
40 1,400 640 1,200 450 1,000 420
12
50 650 250 500 170 400 130
=0.03D <0.02D <0.015D
Short Type |
1 =1D 1 =1D 1 =1D
Hot
Depth of Cut
<0.01D <0.005D
Long Type |
| 3040 Ll &=
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2=t 2 g|2E—T AEE oF Necked Ball End for Hardened Steels 2NBH

ALY nZ=/meehEd Inkzle=>ls e =) AT
M ? | 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
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
iacts Reach min) Depth | Depth min)* | Depth | Depth min)" | Depth | Depth min)" | Depth  Depth
R0.5 2 30,000 1,600 @ 0.2 0.4 24,000 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 | 0.08  0.17 16,000 800 ' 0.03 | 0.17
R0.5 10 14,800/ 320 '0.018 0.13 14,800 400 | 0.01 ' 0.09 14,700 320 | 0.01  0.09 11,100 160 | 0.01 | 0.09
R0.75 3 30,000 2,450 0.25 0.55 17,000 1,800 0.12 @ 0.4 15,000 1,600  0.06 @ 0.29 11,250 850 | 0.06 | 0.29
R0.75 10 28,500 1,200 0.1 0.35 15,000 1,100 | 0.045 0.25 14,000 1,000 0.08 | 0.21 10,5600 500 | 0.08 | 0.21
R1 4 28,000 2,700 0.3 0.7 14,000 2,000 0.15 0.5 12,250 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 2,000 0.1 0.4 12,250 1,800 0.06 | 0.3 9,200 800 | 0.06 | 0.3
R1 20 8,650 | 360 | 0.035  0.25 8,650 | 450 | 0.02 0.19 8,560 340 | 0.02 | 0.19 6,400 170 | 0.02 | 0.19
R1.5 6 21,000 2,800 0.4 1 10,500 2,000 0.2 0.7 19,200 1,700 0.12 | 0.55 6,900 900 | 0.12 | 0.55
R1.5 10 21,000 2,800 0.3 0.9 10,500 2,000  0.15 | 0.65 9,200 1,700 0.1 0.5 16,900 | 900 0.1 0.5
R1.5 20 14,500/1,300 | 0.18 0.7 9,250 1,300 0.1 0.5 8,400 1,050 0.75 | 0.45 6,450 500 |0.075 | 0.45
R2 8 18,000 3,000 | 0.5 1.3 19,000 2,100 0.25 0.95 7,900 1,800 | 0.15 | 0.75 5,900 900 K 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 0.45 7,000 500 @ 0.06 0.45 5,250 240 @ 0.06 0.45
R3 15 13,000 3,500 | 0.6 1.8 6,500 2,500 0.3 1.3 5,700 2,200 | 0.2 1 4,300 1,100 0.2 1
R4 25 9,600 2,800 0.7 2.1 5,200 2,100 0.4 1.7 | 4,500 1,800 | 0.25 | 1.35 3,400 900 | 0.25 | 1.35
R5 30 7,600 2,300 0.8 2.5 4,300 2,800 0.5 2.1 18,750 1,600 0.3 1.7 12,800 850 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
ot |
Depth of Cut ‘i
‘.ﬂ.‘
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2=t BN AR oF Ball End for Hardened Steels 2BH
oAl nF=Y/HRlEES nF=Y nF=Yy ugd=g
Material Prehardened Steels/Hardened Steels Hardened Steels Hardened Steels Hardened Steels
NAK / STAVAX SKD11 HAP10 HAP72
4=
Hardness ~55HRe 55 ~ 62HRc 62 ~ 66HRc 66 ~ 70HRc
RE?OUS RPM (mﬁfnfm) pal | Fadal | oM (m':;"frgn) pl | el | RV (mf:’/f;’in) pol | ol | RPM (ane]/en?im poa | R
Depth | Depth Depth Depth Depth | Depth 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 45,000 60 | 0.002 0.003
RO.15 60,000 330 | 0.006 0.008 45,000 300 | 0.004 0.007 43,500 160 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 35,000 220 | 0.005 0.008 26,250 110 | 0.005 0.008
R0O.25 44,000 630  0.015 0.04 33,000 520 | 0.0t 0.02 30,000 280 0.007 0.01 22,500 140 0.007 0.01
RO.3 40,000 1,000 0.03 @ 0.13 30,000 1,100 0.02 0.1 26,500 700 | 0.01 H 0.075 20,000 380 | 0.01 | 0.075
R0.4 35,000 1,500 0.06 0.21 27,000 1,500 0.04 0.17 23,500 950 @ 0.02 0.12 17,500 480 @ 0.02 0.12
RO.5 30,000 1,600 0.2 0.4 24,000 1,800 0.1 0.3 21,000 1600 0.05 0.2 16,000 800 @ 0.05 0.2
RO.75 30,000 2,400 0.25 0.55 17,000 1,800 0.12 0.4 15,000 1,600 0.06 0.29 11,250 850 0.06 @ 0.29
R1.4 28,000/ 2,700 0.3 0.7 14,000 2,000 @ 0.15 0.5 12,250 1,800 | 0.08 0.35 9,200 @ 800 0.08 @ 0.35
R1.25 21,000 2,800 0.4 1 10,600 2,000 0.2 0.7 9,200 1,700 0.12 0.55 6,900 900 0.12  0.55
R2 18,000 3,000 0.5 1.3 19,000 2,100 0.25  0.95 7,900 1,800 0.15  0.75 5,900 900 | 0.15 0.75
R2.5 156,600 | 3,000 0.5 1.5 7,800 2,100 0.25 1.06 6,800 1,900 0.16 0.88 5,100 | 900 0.15 | 0.088
R3 13,000 3,300 0.6 1.8 6,500 2,300 0.3 0.3 | 5,700 2,000 0.2 1 4,300 1,000 0.2 1
R4 9,500 2,800 0.7 2.1 5,200 2,100 0.4 0.7 4,500 1,800 0.25 1.35 3,400 900 0.25 1.35
R5 7,500 2,300 0.8 2.5 4,300 2,800 0.5 2.1 3,750 | 1,600 0.3 1.7 2,800 | 850 0.3 1.7
R6 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
ot 2]
Depth of Cut ‘i:L/kJ

2o |
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TARY nFEg/uelsiEY 1Py
Material Prehardened Steels/Hardened Steels Hardened Steels
Pl
30 ~ 45 HRe 30 ~ 45 HRe 55 ~ 62 HRe

Hardness

oA Feed e Feed Aw Feed o
Outer Dia. il (mmimin) [’;:;)?L RPM (mrminy’ [’;:F'ft‘L RPM (mrminy’ [’)*:F'ft‘:]
Tmm 40,000 2,800 0.06 32,000 22,000 0.06 16,000 680 0.05
1.5mm 40,000 4,300 0.12 32,000 3,300 0.08 10,600 600 0.08
2mm 30,000 4,300 0.18 24,000 3,300 0.10 8,100 480 0.10
3mm 20,000 3,300 0.30 16,000 2,500 0.15 5,400 360 0.15
4mm 15,000 2,800 0.40 12,000 2,200 0.20 4,000 430 0.20
6mm 10,000 1,900 0.60 7,000 1,200 0.30 2,700 300 0.20
8mm 8,000 1,300 0.80 5,600 1,000 0.40 2,000 220 0.20
10mm 6,400 1,200 1.00 4.500 900 0.50 1,600 190 0.30
12mm 6,400 1,000 1.00 3,800 800 0.50 1,300 150 0.30

<AP B
psle)i=13 !
==o =1D =AP
Depth of Cut Y

AO|ELZ7|ZQ. The above data are based on side milling.
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4=t I R—DAELE 4F Corner Radius for Hardened Steels ACLH
A ng=/meleEd ug=g L=l
Ma;a rial Prehardened Steels/Hardened Steels Hardened Steels Hardened Steels
NAK/SKD SKD/SKT SKD/SKT
A
< 30 ~ 45HRc 45 ~ 55HRc 55 ~ 65HRc
Hardness
A L85 Ap Ae Ap Ae Ap Ae
Ouer | Lengthof | RPM (mﬁ;;’in) Axal Radial RPM (m':’fmdin) Axial Radal RPM (mFme;’gin) Axial Radial
Diameter Reach Depth Depth Depth Depth Depth Depth
3 10 11,5600 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 2.73 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
A © AP :Axial Depth £
Depth of Cut * Ae : Radial Depth
Ae
4=t Al R—110|&2 4F Corner Radius for High Feed Rate ACF
opai EHAZ/EIEY Bag/malsisy pZle=T)
Material Carbon Steels/Alloy Steels Alloy Steels/Prehardened Steels Hardened Steels
S50C/SCM SKD61/SKD11/NAK SKD61/STAVAX
=
~30HRc 30 ~ 45HRc 45 ~ 55HRe
Hardness
A Feed Feed Feed
Outer Diameter A (mm/min) Ae(mm) | Ap(mm) RPM (mmymin) Ae(mm) | Ap(mm) RPM (mmjmin) Ae(mm) | Ap(mm)
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 3 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 4.5 0.15
12.0 5,500 | 12,000 8.8 0.3 5,000 | 10,000 BB 0.2 4,100 | 9,000 4.5 0.25
Ae
o |2k E
=20 %
Depth of Cut J

’_£7
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2=t Al R—= 728 2F Corner Radius for Copper

2CC

U=0js B3

Aluminum Alloys Expanding Material

Y=0lE =M
Aluminum Alloys Casting

Y20 Y=5/S

Aluminum Alloys Steels / Copper

A7075 <Si 13% AZ91/AZ80A/C1100
AR
aterel Ut} Z 14713 w73 4713 W73 4713
Regular Milling High Speed Milling Regular Milling High Speed Milling Regular Milling High Speed Milling
24 Feed Feed Feed Feed Feed Feed
Outer ngete RAE (mm/min) A (mm/min) ALY (mm/min) AL (mm/min) AL (mm/min) RAL (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 K 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
el J +Ap 1D e Ap 11D e Ap 11D e Ap 11D e Ap i 1D e Ap ;1D
Depth of Cut | ene ;02D e Ae :0.1D e Ae :0.2D e Ae :0.1D e Ae :0.2D e Ae :0.1D
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25t =—X| H|E 7128 2F Ball End for Synthetic Materials

2BY

ALY K|
Material Synthetic Materials
HEL%S FPM (mFrﬁ/erg‘m)
RO.1 37,000 50
RO.2 37,000 100
R0.3 37,000 140
RO.4 37,000 190
RO.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
Depth of Cut 77 '
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2=t ™% H|&E 7F2-& 2F Square End for Synthetic Materials

28Y

ALY SX|
Material Synthetic Materials
Outerngi?aémeter FPM (mFrﬁ/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

zo —

Depth of Cut %D
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4=t T—GQUS 4F Square for Stainless Steel 4SS

T SESATEI=rA ElEls gig/AH2A nged ZLEet=/2l=
Material
Carbon Steels/Alloy Steels Titanium Alloy/Stainless Steels Hardened Steels Ultra Hardened Steels/Inconel
4
= ~45 HRo 45-55 HRe
Hardness
x5 Feed Feed Feed Feed
. ee ee ee e
Cgt‘t;lng APM (mm/min) RPM (mm/min) RPM (mm/min) RPM (mm/min)
2 6,100 120 5,300 90 3,200 40 1,500 22
3 5,300 220 4,400 100 2,400 50 1,540 28
4 4,400 220 3,700 150 2,000 80 1,300 40
6 3,200 280 2,600 200 1,600 100 1,000 50
8 2,400 300 2,000 210 1,100 110 800 45
10 1,900 2,800 1,500 210 1,000 120 700 45
12 1,500 1,500 1,300 160 800 100 550 38
<0.2D o <0.05D o
Depth of Cut <0.3D (D= @18) o
g 3 / — 7/

- flol 2 ZPUIS 7IER. £2E 71EC| H? RPME 80-100%, OIS == 60-80%5 ~1&8.
+ The above data are based on side milling. For slotting, apply 80-100% of the RPM and 60-80% of the feed shown on the table.
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4=t AL R—SUS 4F Corner Radius for Stainless Steel

4CS

£7& H|0[E{2) / Data for slot milling

EEdiea ZEY/ERIEY DAY AR A
mjAL
Material Alloy Steels/Tool Steels Hardened Steels/Prehardened Steels Hardened Steels/Stainless Steels
SKD11/SKD61/NAK SKT/SKD/NAK55/HPM1 SUS304/SKD
715
© ~30HRc 30 ~ 38HRc 38 ~ 45HRc
Hardness
QA RPM Feed RPM Feed RPM Feed
Outer Diameter (mmy/min) (mm/min) (mm/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
2 Ap o An
Depth of Cut 7 Ap Max=12 =05D
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2=t W2 n|E 72 2F Square End for Aluminum 2SA
A20)5 513 u20/5313 58
Aluminum Alloys Aluminum Alloys
TARH 300m/min 240m/min 240m/min 200m/min
Material
201713 2713 201713 2712
Side Milling Soltting Side Milling Soltting
elpZ] Feed Feed Feed Feed
Outer Diamete i (mm/min) AR (mmymin) FPu (mm/min) AR (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 18,600 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
=0.2D (D<23) D £0.2D (D<23) D
Mozt <0.3D (D= 03) ‘ <1D <0.5D (D= 23) ‘ ‘ <1D
Depth of Cut (Max. 12mm) (Max. 12mm)
<1D 4 — <1D 4

174



3t W—ot=0|E 7R2L 3F Square End for Aluminum

3SA

A= &3
ALY
Material
Aluminum Alloys
Feed
o (mm/min)
) RPM
Outer Diamete ESN| SEA SHEA
Vertical Soltting Side Milling
1.0 25,500 130 770 930
2.0 25,500 190 1,630 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 1,630 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
e Y Y
Depth of Cut < g \:|»
A—JLL Y
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2BG

24 2= 712 2r Bal End for Graphite
=21
ALY
Material
Graphite
Rulz;zﬁs AL (m??n?\n)
R0.25 32,000 1,000
R0.5 32,000 1,600
R0.75 28,000 1,600
R1.0 24,000 1,600
R1.5 16,000 1,600
R2.0 12,000 1,600
R2.5 9,600 1,400
R3.0 8,000 1,200
R4.0 6,400 640
R5.0 5,200 650
R6.0 4,300 600
R5.0 3,200 280
R6.0 2,700 330
s[e]] . 7 ”l"
De;%h‘:t');%gut e — WAP
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2=t WS 7122 oF Square End for Graphite 2SG
=
ALY
Material
Graphite
Q4 Feed
Outer Diameter L (mm/min)
2.0 8,000 250
3.0 8,000 380
4.0 8,000 510
5.0 8,000 640
6.0 8,000 770
8.0 8,000 1,000
10.0 8,000 1,250
Ae
Ké‘;oj%r Ap Ae .
Depth of Cut D 0.1D =
2=t 2—CHO|OF=2E FE! oF Ball End-Diamond Coated 2BD
=
Al
Material
Graphite
A Feed
Radius L (mm/min)
RO.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
oty ]
Depth of Cut 77 Ui
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1< AIE=2] 1F End Mmil 1FE
A o2z B3y
Material Acrylic Alloy Steels
A Feed Feed
Outer Diameter Al (mm/min) Rl (mmymin)
1.0 32,000 2,000 23,000 1,300
1.2 32,000 2,100 23,000 1,400
1.5 32,000 2,100 23,000 1,400
2.0 32,000 2,200 23,000 1,500
2.5 28,000 2,300 21,000 1,600
3.0 25,000 2,400 18,000 1,700
4.0 20,000 2,400 15,000 1,800
6.0 13,500 2,300 10,000 1,800
o —
Depth of Cut m <25D
7/
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2=t MIE{2! oF Centering 2CE

A QR 2/t gdad/E7E pateliel Ay ofznls B2
Ma;rial Mild Steels/Carbon Steels Alloy Steels/Tool Steels Prehardened Steels Alu_r'n_inum A?ons
55400/ SS55C SKD /SCM HPM/NAK(30~45HRC) Y
Feed Feed Feed Feed
oA Y (mm/min) ] (mmy/min) A (mm/min) Rl (mmy/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
Ad
et .
Depth of Cut Ad : 0.5D~1.0D
2'st NC E2! 2F NC Diil 2NCD
A U242 R o=p)s a2
" t_‘ o Mild Steels/Carbon Steels Alloy Steels/Tool Steels A - :I'I':'
aerna $5400 / SS55C SKD/SUS/SCM T LS
QIMEIA Feed Feed Feed
Cutting Dia. i (mm/min) AP (mm/min) AR (mm/min)
3.0 860 9,600 480 8,000 1,150 1,800
4.0 650 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
Helgf i
Depth of Cut Ad < 0.8
7
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2=t A R—C 2F Corner Rounding R-C

2CRRC

s ErA 23y TY=/melEEY
Material Carbon Steels Alloy Steels Hardened Steels/Prehardened Steels
e 30-40m/mi 20-30m/mi 15-25m/mi
Speed —40m/min m/min —25m/min
Feed Feed Feed
(mmy/min) (mmy/min) (mmy/min)
HtA RPM
Radi 1,400 _ RPM - RPM )
o ’ 24 B4 = 2= =k Al
Roughing Finishing Roughing Finishing Roughing Finishing
0.2 12,800 50 80 9,100 40 55 7,300 30 50
0.3 11,200 50 80 8,000 40 55 6,400 30 50
0.5 8,800 50 80 6,400 40 55 5,100 30 50
0.75 7,200 50 80 5,100 40 55 4,100 30 50
1.0 5,000 50 80 3,500 40 55 3,400 30 50
1.5 3,000 50 80 2,200 40 55 2,600 30 50
2.0 2,200 50 80 1,900 40 55 2,200 30 50
3.0 2,000 50 80 1,600 40 55 1,700 30 50
4.0 1,500 50 80 1,200 40 55 1,300 30 50
5.0 1,300 50 80 960 40 55 1,000 30 50
Roughing Finishing
%gﬁf / a=0.02 (R<0.5)
ep = >
of Cut ¥ 2=0.05 (R=0.5)
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4=t 2FRE T F{E{—C 4F Round T Slot Cutter-C

4ARTCC
ALK Etaz gz mafst=d
Material Carbon Steels Alloy Steels Prehardened Steels
ZEA Feed Feed Feed
Cutting Dia. AP (mm/min) A (mm/min) AR (mm/min)
6 1430 86 950 58 720 43
8 1070 64 720 43 540 32
10 860 52 580 34 430 26
Y RD = 0.1D o
Depth of Cut H vAD
_ _RD
4=t H|O|m A= 4F Tapered End Mil ATE
Eazt a2 DBEZREBIEE | s ayariollaz nZe2
Hardened Steels/Prehardened -
TJAHY Carbon Steels Alloy Steels Steels Hardened Steels/Stainless Steels Hardened Steels
Material
—750 HN/mm?2 —30 HRe 30-38 HRc 39-45 HRc 46-55 HRc
174 Ap Ap Ap Ap Ap
28 RPM (mﬁﬁ‘n’.n) Adal | RPM (mﬁfrﬁ'n) Adal | RPM (mﬁfnf.n) Adal | RPM (mﬁf;n) Adal | RPM (mﬁﬁ;’n) Axial
Cutting Dia. "™ Depth "™ Depth " Depth "™ Depth "™ Depth
0.014- 0.014- 0.014- 0.014- 0.007-
0.7 23,200 750 0.030 21,600 545 0.030 20,000 420 0.030 18,000 355 0.030 10,800 210 0.014
0.016- 0.016- 0.016- 0.016- 0.008-
0.8 20,000 750 0.035 18,800 545 0.035 17,600 420 0.035 15,600 355 0.035 9,200 210 0.016
0.02- 0.02- 0.02- 0.02- 0.01-
1.0 16,000 745 0.045 15,200 545 0.045 14,000 420 0.045 12,400 355 0.045 7,600 210 0.02
Holz
Depth of Cut Ap
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> =4 BALL E/M, ZL4R E/M

H|ZE E
2 3, 4, 6 2 3, 4, 6%
6 olat 5,500 7,500 7,500 9.300
10 o3&t 6,000 8,500 8,600 11,300
12 0|5t 7,000 10,000 9,900 12,100
16 0[5} 9.000 11,000 12,100 13,800
20 0|5t 12,000 15,000 17,300 21,600
25 0|5t 15,000 20,000 19,000 24,000
32 0|5t 35,000 45,000 - -
* HSESUM 7t x 11+ NACOZRE 7tASY  + E4TEH-C) x 12
> =Z E/M HEH 2 U
H|ZE E
2 3,4, 6 2 3,4, 6
6 olat 3,800 4,800 4,300 5,200
10 0|5t 4,300 5,300 4,700 5,700
12 0|5t 5,800 6,800 6,400 7,700
16 0|5t 7,700 9,700 9,100 1,200
20 0|5t 9,700 11,100 11,200 12,500
25 05t 12,600 15,500 13,800 16,500
*CHOJOF X 2+ 2SEQI A2 712 x 1.1+ 2Z ROUGHING M3l 20l Z2 7t X 11« E4RE(H-O) x 1.2
» =4 E/M (2144 LONG X 1.2 EXLONG X 15
=4 6 0|5} 12 0|5t 16 0|5t 20 0|5 25 o|st 30 oJst
o 4,400 5,500 7.700 11,000 16,500 23,100
s 5,500 6.600 8,800 13,200 19,800 27,500
* BSESI0I A2 7t X 15+ E(=EuSa]) HYA 7HA x 15
> HSS E/M (2ZAHA = REHTH LONG X 1.5 EXLONG X 2
=3 20 o|5} 30 olst 40 olst 50 0|5t
oy 3,300 4,400 7,700 13,200
ag 4,400 5,500 8800 16,500
* e MUA M x 15 = 2] AGA 7t X 2 o« HeHe x 15
AR XH(EHFE 8R) = Ha7H4 &g
Baele 342, Z, LY 3 290014 MEA| a2/F+



» HSS ROUGHING E/M (2|ZgA) LONG X 1.5 EXLONG X 2
=+ 20 0|5} 30 0|3 40 oJst 50 0|5t
4,400 5,500 7700 9,900
* HAKIIA| 7}24 X 15 * CREJIA| 45000 * HTHIL x 15
> =Z ROUGHING E/M (A S AN LONG X 1.5 EXLONG X 2
= 10 0|5t 12 0|5t 16 0|5} 20 0|5t
1,000 11,000 13,200 17,600
* PXAl 7t X 15 * CREZHA| +5,000
> ZHE0|(BG)=Z E/M(2|AHAN LONG x 1.5 EXLONG x 2
= 20 0|5t 30 olst 40 0|3 50 0|5t
o 5,500 8,800 1,000 16,500
42 6,600 9,900 13200 22,000
SILRY=R g * HATIAI 712 X 15+ HEHLUY x 15
> =7 TAPER E/M (2|74} LONG x 1.5
TAPER A3.7(2)
TAPER
26 28 210 @12 216 @20 @25 @32
2 ojgt 9,900 11,000 12,100 13,200 16,500 22,000 27,500 33,000
2 0| A 9,900 1,000 13,200 15,400 19,800 26,400 30,800 35,200
30° 0JA 6,600 7,700 8,800 9,900 12,100 16,500 20,900 27,500
wk AX|SGHE 45°0|A #x x 30°0|2F NCRE2|MIEF x 2 % 30°0|4F 45°0|2tx 15 * & x 15  * IHE52] x 25
» HSS TAPER E/M LONG x 1.5
TAPER M37(2)
TAPER
16 0|5t 20 oJst 25 0|st 32 ost 350(| &
2 0|5} 7,700 8,800 9,900 13,200 16,500
2" 0|4 8,800 1,000 13,200 16,500 19,800
30° 0JA 6,600 7,700 8,800 11,000 13,200

« 22IRE SR 72 X 2

o

EHA 7H X 15
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> S|CHX| BALL & TR QIME > SIHE
HIZEAI [EAI ] HSS
R6 X 12,13 6,000 10,000 6 0|5t 2,000 20 ola} 2,000
R8 X 16, 17 7.000 12,000 12 0lat 3,000 25 05t 2,500
RIO X 20, 21 8,000 13,000 20 o5t 8,000 30 0|5t 3,000
R125 X 25, 26 9,000 14,000 32 0lat 10,000 40 o5t 5,000
R15 X 30 12,000 17,000 50 Ot 8,000
» HSS DRILL(NC DRILL)
74 6 0|5t 10 0|5} 15 0|5t 20 0|5t 25 0|5}
= 2500 3,000 4,000 6,000 7,000
A 30 o5t 35 0|5} 40 ol5t 45 0|5} 50 0|5}
= 8,000 10,000 15,000 20,000 25,000
* 42 X 2
» =Z DRILL(=Z NC DRILL)
74 4 0|5} 6 0|5} 8 0|5t 10 0|5} 12 0|5t
= 3,000 3,500 5,000 6,000 7,000
74 14 0|5t 16 0|5} 20 o|5t 25 0|5}
=2 9,000 12,000 15,000 20,000
* 2] X 2
» =Z DRILL(HOH-ZE)
74 5 0|5t 6 0|5} 7 ol5t 8 0|5t 10 oJ5} 12 o5} 13 o5t 14 0|5}
cHot 4,300 5,000 6,000 7,000 9,000 11,000 12,000 13,000
T 15 0|5} 16 0|5t 17 0|5} 18 0|5t 20 0|5t 22 o5} 25 0|5t 30 0|5t
= 14,000 16,000 17,000 18,000 20,000 22,000 25,000 30,000
» 712 43
= 10 0|5} 20 0|5} 30 o5} 40 o|5t 50 0|5}
iy 7,000 9,000 12,000 15,000 20,000
oof + AE 10,000 13,000 16,000 20,000 27,000
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» BG =Z B/E(BGx=Z 2dl=1)) » HSS BALL
2gt 3,4, 6% 2ut 3,4, 6%
6 0|5t 7,900 10,700 10 03} 5,000 6,000
10 0I5t 8,600 12,200 16 0|5} 6,000 7,000
12 o5t 10,000 14,300 20 0[5t 8,000 10,000
16 o3t 12,900 15,700 25 0|5t 10,000 13,000
20 0|5t 17,200 21,500 32 0[5t 15,000 18,000
25 0|5t 21500 28,600 40 0|5t 20,000 25,000
50 0|5t 30,000 40,000
» T-C3=2|
10 OJ5t 12 0|5t 16 O|5t 20 ol5t 25 0|3t 32 o[t
10,000 12,000 16,000 20,000 25,000 32,000
» £ ROUGHING 2HC|RA(R
=3 10 o|st 12 o5t 16 0|5} 20 olst
ot 7,000 8,000 11,000 14,000
ad 8000 9,000 13,000 18,000
» £ 50| A H-E/M (ZSHAN LONG X 1.2 EXLONG X 1.5
=2 10 oI5t 12 0|5} 16 0|5t 20 ol5t 25 0|5} 32 0|5t
6t 11,000 13,200 16,500 19,800 30,800 36,300
* s ARAAl 74 X 15
» 4R E/M
74 —R1 ~ —-R5 -R6 —R7 -R8 -R10 -R15
ot 10,000 12,000 15,000 18,000 20,000 25,000
ad 12,000 15,000 20,000 25,000 30,000 35,000
» HSS 2iC|A
] 10 oI5t 16 O[5t 20 0|5t 25 0|5t 32 0|5t 42 0|5t 50 0|5}
PE, 7,000 8,000 10,000 12,000 20,000 30,000 40,000
a4 8,000 10,000 12,000 15,000 25,000 40,000 50,000
* 22(2B0Y X 15
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» =4 H=2Z(CR)
= 10 o[t 12 0|5t 16 0|5t 20 0|5t
g 7,000 8,000 10,000 14,000
4t 8,000 9,000 12,000 18,000
» =8 E/M EIHE(ZEZE)
=Z E/M S2|MZ} *aF X 1.2 =7 B/E $2|H=
411 8,000 R3*12L 10,000
5*13L 8,000 RAMAL 12,000
6*15L 8,000 R5*18L 15,000
8*20L 10,500 RE*22L 18,000
10*22L 13,000 R8*30L 38,000
12%25L 16,000 RI0*40L 63,000
14*30L 22,000
16*30L 30,000
%Z B/E sEINZH(EHE)-RE = E
R3*20L R4*25L R5*30L R6*30L R8*30L R10*40L
12,500 18,500 23,000 25,000 38,000 68,000
=4 E/M ZEITHIHNACO, AITIN ZE!)
6 0|5t 8 0|5 10 o|5t 12 0|5t 16 0|5} 20 o|5t 25 o|st 32 oJs}
1,800 2,200 3,000 4,000 7,500 9,000 13,000 18,000
1,440 1,760 2,400 3,200 6,000 7,200 10,400 14,400
[x0.8]
=4 E/M ZEIEJHHARD T E))
6 0|5} 8 0|5} 10 o|5t 12 0|5t 16 0|5} 20 olst 25 0|5t 32 oJs}
2,160 2,640 3,600 4,800 9,000 10,800 15,600 21,600
1,700 2,100 2,800 3800 7,200 8,600 12,400 17,200
[x0.8]
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We manufacture solid carbide endmills and
custom made endmills.
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