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2JJRB = | 2F | H0|X|0| 2| & JJ Rib Bal End Mills 08
3JJRB ss==—g——————— | 3F | H|0|H|0] 2|2 £ JJRib Bal End Mills 11
2JJTB g | 2F | H[O|fl0] Ef|O|Z{ 4! & Taper Neck Ball End Mils 12
nzc 3JJTBS | eusii——————— | 3F | AH|X} 2Z H|O|T{ U 2 Taper Neck Bal End Mils | 16
LS 2JJSP C====————| or | 3p 230° 728 78 = End Mils for 3D Cut 230° | 17
HRc 52~70
4JJSP Ss——— | 4F | 3D 230" 7|22 78 A= End Mills for 3D Cut 230° | 18
4JJSPM S==Ss——— | 4F | 3D 270° 7128 78 A=Y End Mills for 3D Cut 270° | 19
2JJSB @i S—— | 2F | HO|X|0] B2 Z0| & JJ Short Length Ball End Mils | 20
2JJB =i ) | 2F | H[OJM|0] & JJ Ball End Mills 21
2JJRE ——— | 2F | ®[O|A|0] 2|& A= JJ Rib End Mills 29
- 4JJRE | AF | HIO|R[0] 2]E H=Z! JJ Rib End Mils 24
4718 | 2JJE S Sd | 2F | [O[R|0] AL JJ End Mills 25
HRc 52~65
4JJE N | 4F | HJ0|%|0] A= JJ End Mills 2%
4JJHE NN | 4F | H0|M0] 45° EEIA A= yJ45°Helix End Mils | 27
6&8JJHE % 688 | M0|FI0] 45° HEIA A= JJ 45° Helix End Mills 28
2JJCR S — | OF | ®O|H|0] 2|2 ZL HIC|RA JJRib Comer Radius | 29
2JJTC e | 2F | H|O|5 4l FL H|C|RA Taper Neck Comer Radius | 33
fchEj _ |4der s | 4F | %[0|H[0| 2|2 T H|C|SA JJ Rib Comer Radius | 35
_I:I_R_‘c 5;i70 4JJTC s | 4F | HlO|T{ Y FL] H|C|A Taper Neck Comer Radius | 38
2JJC PSS | 2F | H0|H0] 2L FC|RA JJ Comer Radius 39
4JJC S— | 4F | H[OJH[0] FL H|C|RA JJ Comer Radius 41
486JJRC NS e— | 486 | 70|4 31 #|C/SA FE High Speed Radius Cutter | 43
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- Endmills for pre-hardened and hardened steel (HRc52~70)
. Good wear resistance by high quality Si-based PVD coating.

« High precise edge tolerance.

« Very nice work surface finish.

« Outstanding performance at high speed machining by ultra fine
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(0.2 ym WC grade.
D Size D Tolerance
0.1 +0~ -0.005mm
@0.2~5 +0~-0.01mm
@6 ~12  -0.005~ -0.015mm
cHel: mm
=23 2% f8¥ HEZ 43 (:[In] =23 2% f8¥ HEZ 43 Hi
Order Number Diameter Loefnﬂ Elffee'%;\ée &Y,%?g SB?QK Order Number Diameter Loefnch}th I:Lﬂ:ncg“t‘,’,]e 8;’:5?,2 ngiagk
R xD L1 L2 L d R xD L1 L2 L d
2JJRB 001 003 S04 | 0.05R X0.1 0.3 - 40 2JJRB 006 020 S04 [0.3RX0.6 |06 | 2 45
2JJRB 001 005 S04 | 0.05R X 0.1 0.5 = 40 2JJRB 006 020 S06 |0.3RX0.6 | 0.6 2 50
2JJRB 002005S04 | 0.1RX0.2 0.2 | 0.5 40 2JJRB 006 030 S04 |0.3RX0.6 |06 3 45
2JJRB 002010S04 | 0.1RX0.2 0.2 1 40 2JJRB 006 030 S06 |0.3RX0.6 | 0.6 3 50
2JJRB 002015804 | 0.1RX02 0.2 | 1.5 40 2JJRB 006 040 S04 [0.3RX0.6 |06 4 45
2JJRB 002 020 S04 | 0.1RX0.2 0.2 2 40 2JJRB 006 040 S06 (0.3RX0.6 |06 4 50
2JJRB 002025804 | 0.1RX02 0.2 | 25 40 2JJRB 006 050 S04 [0.3RX0.6 |06 5 45
2JJRB 002 030 S04 | 0.1RX0.2 0.2 3 40 2JJRB 006 050 S06 |0.3RX0.6 | 0.6 5 50
2JJRB 003 010S04 | 0.15RX0.3 0.3 1 40 2JJRB 006 060 S04 |0.3RX0.6 | 0.6 6 45
2JJRB 003 015S04 | 0.15RX0.3 0.3 | 1.5 40 2JJRB 006 060 S06 |0.3RX0.6 | 0.6 6 50
2JJRB 003 020 S04 | 0.15RX0.3 | 0.3 2 40 2JJRB 006 080 S04 |0.3RX0.6 |06 8 45
2JJRB 003 025 S04 | 0.15RX0.3 0.3 25 40 2JJRB 006 080 S06 |0.3RX0.6 ' 06 8 50

2JJRB 003 030S04 | 0.15RX0.3 0.3 | 3 | 40
2JJRB 003 035 S04 | 0.15RX0.3 0.3 3.5 40
2JJRB 003 040 S04 | 0.15RX0.3 0.3 = 4 | 40
2JJRB 003 050 S04 | 0.15RX0.3 0.3 5 | 40
2JJRB 004 010S04 | 0.2RX04 |04 1 40
2JJRB 004 015S04 | 0.2RX0.4 04 1.5 40
2JJRB 004 020 S04 | 0.2RX04 04 2 | 40
2JJRB 004 025S04 | 0.2RX04 04 25 | 40
2JJRB 004 030 S04 | 0.2RX04 04 3 | 40
2JJRB 004 035S04 | 0.2RX04 04 35 | 40

2JJRB 006 100 S04 |0.3RX06 0.6 10 | 45
2JJRB 006120 S04 |0.3RX0.6 0.6 12 | 45
2JJRB 006 140 S04 |0.3RX0.6 0.6 | 14 | 45
2JJRB 007 020 S04 |0.35RX0.7 0.7 @ 2 | 45
2JJRB 007 040 S04 |0.35RX0.7 0.7 | 4 45
2JJRB 007 060 S04 |0.35RX0.7 0.7 | 6 | 45
2JJRB 007 080 S04 |0.35RX0.7 0.7 | 8 | 45
2JJRB 007 100 S04 |0.356RX0.7 0.7 | 10 | 45
2JJRB 007 120 S04 |0.35RX0.7 0.7 | 12 45
2JJRB 008 020 S04 0.4RX0.8 08 2 | 45

o r~rroOoprprOPPPOMAPPOOAPMNODADOAPEAAEAALAAEDNADDDDDADADNEDNDNDDDDDADAEDNDNDNDDDD
oo~ SMTMNOPOPOOPOOMNOOOP~MOOOPAADDDDDADADAEASAEAEMdNOPPOOPPOOAMAOOPLAMO DO D

2JJRB 004 040S04 | 0.2RX04 04 4 | 40 2JJRB 008 020 S06 |0.4RX08 08 2 | 50
2JJRB 004 045S04 | 0.2RX0.4 04 45 40 2JJRB 008 030 S04 |0.4RX0.8 08 3 | 45
2JJRB 004 050 S04 | 0.2RX04 04 5 | 40 2JJRB 008 030 S06 |0.4RX08 0.8 3 | 50
2JJRB 004 060 S04 | 0.2RX04 04 6 | 40 2JJRB 008 040 S04 0.4RX0.8 08 4 @45
2JJRB 004 080 S04 | 0.2RX04 04 8 | 40 2JJRB 008 040 S06 |0.4RX0.8 08 4 50
2JJRB 005010S04 | 0.25RX0.5 05 1 45 2JJRB 008 050 S04 0.4RX0.8 08 5 | 45
2JJRB 005 010 S06 | 0.25RX0.5 0.5 1 50 2JJRB 008 050 S06 |0.4RX08 08 5 | 50
2JJRB 005 015S04 | 0.256RX0.5 0.5 | 1.5 45 2JJRB 008 060 S04 |0.4RX0.8 08 6 | 45
2JJRB 005020 S04 | 0.256RX0.5 05| 2 | 45 2JJRB 008 060 S06 |0.4RX0.8 08 6 | &0
2JJRB 005 020 S06 | 0.25RX0.5 05 2 | 50 2JJRB 008 080 S04 0.4RX0.8 08 8 | 45
2JJRB 005 025 S04 | 0.256RX0.5| 0.5 | 25 | 45 2JJRB 008 080 S06 |0.4RX0.8 08 8 50
2JJRB 005030 S04 | 0.25RX0.5 05| 3 | 45 2JJRB 008 100 S04 |0.4RX0.8 0.8 10 | 45
2JJRB 005 030 S06 | 0.25RX0.5 05 3 | 50 2JJRB 008120 S04 |0.4RX08 0.8 12 | 45
2JJRB 005 035S04 | 0.25RX0.5 0.5 3.5 | 45 2JJRB 009 040S04 0.45RX09 09 4 45
2JJRB 005040 S04 | 0.256RX0.5 /05 | 4 | 45 2JJRB 009 060 S04 |0.45RX09 09 6 @ 45
2JJRB 005 040 S06 | 0.25RX0.5 05 4 | 50 2JJRB 009 080S04 0.45RX09 09 8 | 45
2JJRB 005 045 S04 | 0.25RX0.5 0.5 | 4.5 | 45 2JJRB 009 100 S04 |0.45RX0.9 0.9 10 | 50
2JJRB 005 050 S04 | 0.256RX0.5 05 | 5 | 45 2JJRB 009120 S04 |0.45RX0.9 09 12 | 80
2JJRB 005 050 S06 | 0.25RX0.5 05 5 | 50 2JJRB 010 020 S04 | 0.5R X 1 1 2 | 45
2JJRB 005 060 S04 | 0.25RX0.5 05 6 | 45 2JJRB 010 020 S06 | 0.5R X1 1 2 580
2JJRB 005 060 S06 | 0.256RX0.5 05 6 | 50 2JJRB 010 030 S04 |0.5R X 1 1 3 45
2JJRB 005080 S04 | 0.25RX0.5 05 8 | 45 2JJRB 010 030 S06 | 0.5R X 1 1 3 &0
2JJRB 005100 S04 | 0.25RX0.5 0.5 | 10 | 45 2JJRB 010 040 S04 |0.5R X 1 1 4 45
2JJRB 005120 S04 | 0.256RX0.5 | 0.5 | 12 45 2JJRB 010 040 S06 |0.5R X 1 1 4 50
2JJRB 006 010 S04 | 0.3RX06 |06 1 45 2JJRB 010 050 S04 |0.5R X 1 1 5 | 45
2JJRB 006 010 S06 | 0.3RX0.6 0.6 1 50 2JJRB 010 050 S06 | 0.5R X 1 1 5 | 50
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2JJRB 025080 S04 | 1.256RX25 25| 8 | 45
2JJRB 025080 S06 | 1.25RX25 |25 8 | 50
2JJRB 025100S04 | 1.256RX25 25 10 50
2JJRB 025100S06 | 1.256RX25 25 10 50
New 2JJRB 025120 S04 | 1.25RX2.5 25 | 12 | 50
New 2JJRB 025120 S06 | 1.256RX25 25 | 12 | 50
2JJRB 025160 S04 | 1.256RX25 25 16 @ 50
2JJRB 025160 S06 | 1.25RX25 |25 | 16 60
2JJRB 025200 S04 | 1.256RX25 25 20 @ 60
2JJRB 025200 S06 | 1.256RX25 25 20 @ 60
2JJRB 025250 S04 | 1.25RX25 25 25 60
2JJRB 025300 S04 | 1.25RX25 25 30 70
2JJRB 030 060 S06 | 1.5R X 3 3 6 | 50

2JJRB015060S06 |0.75RX1.5 1.5 50
2JJRB015080S04 |0.75RX1.5 1.5 45
2JJRB015080S06 |0.75RX15 15| 8 | 50
2JJRB015100S04 |0.756RX1.5 1.5 10 | 50
2JJRB015100S06 |0.75RX15 15| 10 | 50
2JJRB015120S04 |0.75RX15 15 | 12 | 50
2JJRB015120S06 |0.75RX1.5 15 12 | 50
2JJRB015140S04 |0.75RX15 15| 14 | 50
2JJRB015140S06 |0.75RX15 15| 14 | 50
2JJRB015160S04 |0.75RX1.5 15 16 | 50
2JJRB015160S06 |0.75RX1.5 1.5 16 | 60
2JJRB015180S04 |0.75RX15 15 | 18 | 50

3

4

4
2JJRB 015 060 S04 0.75RX15 15 6 45

6

8

©H9l : mm
=23 Ux gpx Nx 43 HA =23 Ux gpx Nx 43 HA
OnderNumber D L7E0 fche Qi Sk OrderNumber Do L8 Efche Qi Sk

R xD L1 L2 L d R xD L1 L2 L d
2JJRB 010 060 S04 0.5R X1 1 6 45 4 2JJRB 015200 S04 |0.75RX15 15| 20 | 50 | 4
2JJRB 010 060 S06 0.5R X 1 1 6 50 6 2JJRB 015220S04 |0.75RX15 1.5 22 60 4
2JJRB 010 080 S04 0.5R X1 1 8 45 4 2JJRB 015250804 |0.75RX15 |15 25 60 4
2JJRB 010 080 S06 0.5R X1 1 8 50 6 2JJRB 015300S04 |0.75RX15 1.5 30 70 4
2JJRB 010 100 S04 0.5R X 1 1 10 | 50 4 2JJRB 016060 S04 |0.8RX16 |16 6 |45 4
2JJRB 010 100 S06 0.5R X1 1 10 ' 50 6 2JJRB016080S04 |0.8RX16 |16 8 45 4
2JJRB 010 120 S04 0.5R X1 1 12 1650 4 2JJRB016120S04 |0.8RX16 |16 12 | 50 4
2JJRB 010 120 S06 0.5R X 1 1 12 1 60 © 2JJRB016160S04 |0.8RX16 |16 16 50 4
2JJRB 010 140 S04 0.5R X1 1 14 | 50 4 2JJRB016200S04 |0.8RX16 |16 20 50 4
2JJRB 010 160 S04 0.5R X1 1 16 | 650 4 2JJRB018060S04 |09RX18 1.8 6 50 4
2JJRB 010 180 S04 0.5R X 1 1 18 | 50 4 2JJRB018080S04 |09RX18 |18 8 | 50 4
2JJRB 010 200 S04 0.5R X 1 1 20 50 | 4 2JJRB018120S04 |[09RX1.8 1.8 12 50 4
2JJRB 010 220 S04 0.5R X1 1 22 160 4 2JJRB018160S04 |09RX18 (1.8 16 | 50 4
2JJRB 010 250 S04 0.5R X 1 1 25 60 4 2JJRB 018200S04 |09RX18 1.8 20 50 4
2JJRB 012 040 S04 0B6RX12 |12 4 45 4 2JJRB 020 040 S04 | 1R X 2 2 4 45 | 4
2JJRB 012 040 S06 06RX12 12 4 50 6 2JJRB 020 040 S06 | 1R X 2 2 4 50 6
2JJRB 012 060 S04 0B6RX12 | 1.2 6 45 4 2JJRB 020 060 S04 | 1R X 2 2 6 45 4
2JJRB 012 060 S06 0B6RX12 |12 6 | 50 | 6 2JJRB 020 060 S06 | 1R X 2 2 6 50 6
2JJRB 012 080 S04 06RX12 12 8 45 4 2JJRB 020 080 S04 | 1R X 2 2 8 45 4
2JJRB 012 080 S06 0B6RX12 |12 8 ' 50 | 6 2JJRB 020 080 S06 | TR X 2 2 8 50 6
2JJRB 012 100 S04 0B6RX12 |12 10 50 | 4 2JJRB 020 100 S04 | 1R X 2 2 10 60 4
2JJRB 012 100 S06 06RX12 12 10 50 @6 2JJRB 020 100 S06 | TR X 2 2 10 50 6
2JJRB 012 120 S04 06RX12 |12 12 50 4 2JJRB 020 120 S04 | 1R X 2 2 12 560 4
2JJRB 012 120 S06 0B6RX12 |12 12 50 | 6 2JJRB 020 120 S06 | IR X 2 2 12 60 6
2JJRB 012 160 S04 0B6RX12 |12 16 50 4 2JJRB 020 140 S04 | 1R X 2 2 14 50 4
2JJRB 012 200 S04 06RX12 12 20 50 4 2JJRB 020 140 S06 | IR X 2 2 14 50 6
2JJRB 012 240 S04 0B6RX12 |12 24 60 | 4 2JJRB 020 160 S04 | 1R X 2 2 16 60 | 4
2JJRB 014 060 S04 0.7RX14 |14 6 45 4 2JJRB 020 160 S06 | 1R X 2 2 16 60 6
2JJRB 014 080 S04 0.7RX14 14 8 45 4 2JJRB 020 180 S04 | 1R X 2 2 18 560 4
2JJRB 014 120 S04 0.7RX14 |14 12 50 @4 2JJRB 020 180 S06 | 1R X 2 2 18 60 6
2JJRB 014 160 S04 0.7RX14 |14 16 50 4 2JJRB 020 200 S04 | 1R X 2 2 20 50 | 4
2JJRB 015 030 S04 0.75RX15 15 3 45 4 2JJRB 020 200 S06 | 1R X 2 2 20 60 6
2JJRB 015 030 S06 0.75RX15 1.5 50 ©6 2JJRB 020 220 S04 | 1R X 2 2 22 1 60 4
2JJRB 015 040 S04 0.75RX1.5 1.5 45 4 2JJRB 020 250 S04 | 1R X 2 2 25 60 | 4
2JJRB 015 040 S06 0.75RX15 1.5 50 6 2JJRB 020 300 S04 | 1R X 2 2 30 60 4
4 4
6 6
4 4
6 6
4 4
6 6
4 4
6 6
4 4
6 6
4 4
6 4
4 6
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2 Flutes JJ Rib Ball End Mills for Hardened Steels
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2JJRB 030 080 S06
2JJRB 030 100 S06 ‘I 5R X 3

3 6

3 6

2JJRB 030 120 S06 | 1.5R X 3 3 12 50 6
2JJRB 030 160 S06 | 1.5R X3 3 16 60 6
2JJRB 030 200 S06 | 1.5R X3 3 | 20 60 6
2JJRB 030 250 S06 | 1.5R X 3 3 25 65 6
2JJRB 030 300 S06 | 1.5R X3 3 /3 70 6
2JJRB 030 350 S06 | 1.5R X3 3 3 75 6
2JJRB 030 400 S06 | 1.5R X 3 3 | 40 80 6
2JJRB 030 450 S06 | 1.5R X3 3 45 090 6

New 2JJRB 030 500 S06 | 1.5R X3 3 | 60 100 6
2JJRB 035100S06 | 1.75R X35 35 | 10 | 50 6
2JJRB 035150S06 | 1.756R X35 35 15 60 | 6
2JJRB 035200S06 | 1.756R X35 35 20 60 6
2JJRB 035250806 | 1.75R X35 35 | 25 | 65 6
2JJRB 035300S06 | 1.756RX35 35 30 70 6
2JJRB 035350506 | 1.756RX35 35 35 75| 6
2JJRB 035400 S06 | 1.75R X35 35 | 40 80 6
2JJRB 040 080 S06 | 2R X 4 4 8 | 60 6
2JJRB 040 100 S06 | 2R X 4 4 10 50 6
2JJRB 040 120 S06 | 2R X 4 4 12 50| 6
2JJRB 040 160 S06 | 2R X 4 4 16 60  ©6
2JJRB 040 200 S06 | 2R X 4 4 120 60| 6
2JJRB 040 250 S06 | 2R X 4 4 256 65 6
2JJRB 040 300 S06 | 2R X 4 4 3 70| 6
2JJRB 040 350 S06 | 2R X 4 4 3 75| 6
2JJRB 040 400 S06 | 2R X 4 4 40 80| 6
2JJRB 040 450 S06 | 2R X 4 4 45 90  ©6

New 2JJRB 040 500 S06 | 2R X 4 4 | 850 100| 6
2JJRB 050 160 S06 | 2.5R X5 6 |16 60 6
2JJRB 050 200 S06 | 2.5R X 5 6 20 | 60 6
2JJRB 050 250 S06 | 2.5R X5 6 |25 | 70| 6
2JJRB 050 300 S06 | 2.5R X5 6 | 30 75 6
2JJRB 050 400 S06 | 2.5R X5 6 40 80 6
2JJRB 050 450 S06 | 2.5R X 5 6 | 46 90 6

New 2JJRB 050 500 S06 | 2.5R X 5 6 | 50 100 6
2JJRB 060 150 S06 | 3R X6 10 | 156 55 6

New 2JJRB 060 300100 | 3R X6 10 | 30 100 6
New 2JJRB 060 500 120 | 3R X 6 10 | 60 120 6
2JJRB 080 250 060 | 4R X8 12 1 26 60 8

New 2JJRB 080 300100 | 4R X 8 12 | 30 100 8
New 2JJRB 080 600 120 | 4R X 8 12 1 60 120 8

2JJRB 100 300 070 | 5RX 10 16 1 30 70 10
New 2JJRB 100 450 100 | 5R X 10 16 | 45 100 10
New 2JJRB 100 600 130 | 5R X 10 16 | 60 130 10
2JJRB 120300 075 | 6R X 12 18 30 75 12
New 2JJRB 120 500 110 | 6R X 12 18 | 80 110|112
New 2JJRB 120 600 130 | 6R X 12 18 | 60 130 12
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3 Flutes JJ Rib Ball End Mills for Hardened Steels
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3JJRB 010 040 S04
3JJRB 010 060 S04
3JJRB 010 080 S04
3JJRB 010 100 S04
3JJRB 010 120 S04
3JJRB 010 160 S04
3JJRB 015 060 S04
3JJRB 015 080 S04
3JJRB 015 100 S04
3JJRB 015 120 S04
3JJRB 015 160 S04
3JJRB 015 200 S04
3JJRB 020 080 S04
3JJRB 020 100 S04
3JJRB 020 120 S04
3JJRB 020 160 S04
3JJRB 020 200 S04
3JJRB 020 250 S04
3JJRB 025 080 S04
3JJRB 025 100 S04
3JJRB 025 120 S04
3JJRB 025 160 S04
3JJRB 025 200 S04
3JJRB 025 250 S04
3JJRB 030 120 S06
3JJRB 030 160 S06
3JJRB 030 200 S06
3JJRB 030 250 S06
3JJRB 030 300 S06
3JJRB 030 400 S06
3JJRB 030 500 S06
3JJRB 040 160 S06
3JJRB 040 200 S06
3JJRB 040 250 S06
3JJRB 040 300 S06
3JJRB 040 400 S06
3JJRB 040 500 S06
3JJRB 040 600 S06
3JJRB 050 300 S06
3JJRB 050 400 S06
3JJRB 050 500 S06
3JJRB 050 600 S06
3JJRB 060 200 060
3JJRB 060 300 090
3JJRB 080 250 060
3JJRB 080 400 100
3JJRB 100 300 070
3JJRB 100 500 110

TISINS

Coating

0.5~ 125R

05RX1

0.5R X1 12
0.5R X1 1.2
0.5R X1 12
0.5R X1 1.2
0.76RX1.5 1.8
0.75RX1.5 1.8
0.75RX1.5 1.8
0.76RX1.5 1.8
0.75RX1.5 1.8
0.75RX1.5 1.8
1RX2 2.4
1RX2 2.4
1RX2 2.4
1RX2 2.4
1RX2 2.4
1R X2 2.4
1.26RX25 3
1.26RX25 3
1.26RX25 3
1.26RX25 3
1.26RX25 3
1.26RX25 3
1.6RX3 3.6
1.6R X3 3.6
1.6RX3 3.6
1.6RX3 3.6
1.6R X3 3.6
1.6RX3 3.6
1.6RX3 3.6
2RX 4 4.8
2RX4 4.8
2RX 4 4.8
2RX4 4.8
2RX4 4.8
2RX 4 4.8
2RX 4 4.8
2.5RX5 6
2.5RX5 6
2.5RX5 6
2.5RX5 6
3RX6 9
3RX6 9
4R X8 12
4R X8 12
5RX10 15
5RX10 15

15~ 3R

50
50
50
50
50
50
50
50
50
60
50
50
50
50
60
70
50
50
50
50
60
70
60
60
65
70
75
90
100
60
65
70
75
90
100
110
75
90
100
110
60
90
60
100
70
110
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Endmills for pre-hardened and hardened steel (HRc52~70)
Good wear resistance by high quality Si-based PVD coating.
High precise edge tolerance.

Very nice work surface finish.

Qutstanding performance at high speed machining by ultra fine
(0.2 ym) WC grade.

C KRR
o oy

0 0% [

- 3 D Size D Tolerance
30 o1~5  +0- —001mm
Helix Angle @6 ~12 -0.005~ -0.015mm

£tel : mm

18 3 7512
18 | 60 110 12

3JJRB 120 350 075
3JJRB 120 600 110

BRX12
6RX 12
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2 Flutes JJ Taper Neck Ball End Mills for Hardened Steels

25 IZTI 138 HOMO| HIOM 3 & ey

_ « 1ZEZ(HRc52~70), Z2|etEZ AIE2 YU A=Y 3
« Dot MalZA ZESI) XM2lsto] ot gol gLt C
R 0 . . %iﬁ*% Holm dASH €2 & YA =R0td % "Els 8&
P shese=—"1" g | Haamedn i
b ], ‘ + 1T 3X —1;902 ZFY 7t30| Mgt 0

L o ZOIEX ZZEH0.2m)S MHE, TEEAMA HOL 452 LR

« Endmills for pre-hardened and hardened steel (HRc52~70)
. Good wear resistance by high quality Si-based PVD coating.

» Minimize chattering and fracturing by taper designed flute.

. High precise edge tolerance.

« Outstanding performance at high speed machining by ultra fine

(0.2 ym WC grade.
( ( D Size D Tolerance
‘ Uwc @0.2~5 +0~ -0.01mm
@6 ~12  -0.005~ -0.015mm
cHel: mm
=23 2z 4% gpx Mz 43 HA =23 ZC 4% QX My M3 H1
Order Number Diameter Angle Loefnﬂ Elffee%ve &Y,%?" SB?QK Order Number Diameter Angle Loefncgl}th El_ﬁeencg“t\f,]e Loey%v‘tal! SB?gk

RxD o L1 L2 L d R xD 2] L1 L2 L d
2JJTB 002003015 0.1IRX0.2 0°30 02 | 15 | 40 4 2JJTB 004 020 020 | 0.2R X 0.4 2° 04 2 40 4
2JJTB 002 003 020 | 0.1RX0.2 1 0°30 0.2 2 40 4 2JJTB 004 020 030 | 0.2R X 0.4 2° 04 3 40 4
2JJTB 002010015| 0.1RX0.2 1° 02 15 40 4 2JJTB 004 020 040 | 0.2RX 0.4 2° 04 4 40 4
2JJTB 002 010020 | 0.1RX0.2 1° 0.2 2 40 4 2JJTB 004 020 050 | 0.2R X 0.4 2° 04 5 40 4
2JJTB 002010025 | 0.1R X 0.2 1° 02 | 25 | 40 4 2JJTB 004 020 060 | 0.2R X 0.4 2° 04 6 40 4
2JJTB002013015| 0.1RX0.2 1°30 02 15 40 | 4 2JJTB 005003 040 | 0.25R X 0.5 0°30 0.5 4 45 4
2JJTB 002013020 0.1RX0.2 | 1°30 0.2 2 40 | 4 2JJTB 005 003 060 | 0.25R X 0.5 0°30 0.5 6 45 4
2JJTB002013025| 0.1RX0.2 1°30 02 25 40 | 4 2JJTB 005010040 | 0.256RX0.5 1° | 0.5 4 45 | 4
2JJTB 002 020 015 | 0.1R X 0.2 2° 02 15 40 4 2JJTB 005010060 | 0.25RX0.5 1° 05 6 45 4
2JJTB 002 020 020 | 0.1R X 0.2 2° 0.2 2 40 4 2JJTB 005010080 | 0.25RX0.5 1° 05 8 45 4
2JJTB 002 020 025 | 0.1R X 0.2 2° 02 25 40 4 2JJTB 005010100 | 0.256RX05 1° |05 | 10 45 | 4
2JJTB 002 030 015 | 0.1RX 0.2 & 02 15 40 4 2JJTB 005013 040 | 0.25RX0.5 1°30 | 0.5 4 45 | 4
2JJTB 002 030 020 | 0.1R X 0.2 3° 0.2 2 40 | 4 2JJTB 005013060 | 0.25RX0.5 1°30 0.5 6 45 4
2JJTB 002 030 025 | 0.1R X 0.2 3° 02 25 40 4 2JJTB 005013 080 | 0.25R X 0.5 1°30 | 0.5 8 45 4
2JJTB 002 050 020 | 0.1R X 0.2 5° 0.2 2 40 | 4 2JJTB 005013100 | 0.256RX0.5 1°30| 05 | 10 45 | 4
2JJTB 003 003 030 | 0.15R X 0.3 0°30 0.3 3 40 @ 4 2JJTB 005020040 | 0.25RX0.5 2° 05 4 45 4
2JJTB 003010020 | 0.15RX 0.3 1° 0.3 2 40 | 4 2JJTB 005020 060 | 0.25RX0.5 2° 05 6 45 | 4
2JJTB 003 010030 | 0.15R X 0.3 1° 0.3 3 40 4 2JJTB 005 020 080 | 0.256RX0.5 2° | 0.5 8 45 | 4
2JJTB 003010040 | 0.15RX0.3 | 1° 0.3 4 40 | 4 2JJTB 005020100 |0.25RX05 2° 05| 10 | 45 4
2JJTB 003 010050 | 0.15RX0.3 1° 0.3 5 40 4 2JJTB 005030080 | 0.256RX0.5 3° | 05 8 45 4
2JJTB 003 013020 | 0.15R X 0.3  1°30 | 0.3 2 40 | 4 2JJTB 005030120 | 0.256RX05| 3° | 05 @ 12 50 4
2JJTB 003013030 | 0.15RX0.3 1°30 0.3 8 40 4 New 2JJTB 005030200 | 0.25RX05 3° 05| 20 | 60 4
2JJTB 003013040 | 0.15RX0.3 1°30 0.3 4 40 | 4 2JJTB 006 003040 |0.3RX0.6 ' 0°30 0.6 4 45 4
2JJTB 003 013050 | 0.15R X 0.3 1°30 0.3 5 40 4 2JJTB 006 003 060 | 0.3RX0.6 0°30 | 0.6 6 45 | 4
2JJTB 003 020 020 | 0.15R X 0.3 | 2° 0.3 2 40 | 4 2JJTB 006 003080 | 0.3RX0.6 ' 0°30 0.6 8 45 4
2JJTB 003 020 030 | 0.15R X 0.3 | 2° 0.3 S 40 4 2JJTB 006 010 040 | 0.3R X 0.6 1° 1 0.6 4 45 4
2JJTB 003020 040 | 0.15RX0.3 | 2° 0.3 4 40 | 4 2JJTB 006 010 060 | 0.3R X 0.6 1° 1 0.6 6 45 | 4
2JJTB 003 020 050 | 0.15R X 0.3 = 2° 0.3 5 40 4 2JJTB 006 010 080 | 0.3R X 0.6 1° | 06 8 45 | 4
2JJTB 003030020 | 0.15RX0.3 | 3 0.3 2 40 | 4 2JJTB 006 010100 | 0.3R X 0.6 1 106 10 | 45 4
2JJTB 003 030030 | 0.15R X 0.3 3° 0.3 3 40 4 2JJTB 006 010 120 | 0.3R X 0.6 1° 106 12 50 4
2JJTB 003030040 | 0.15RX0.3 | 3° 0.3 4 40 | 4 2JJTB 006 010 150 | 0.3R X 0.6 1° 06 | 15 50 4
2JJTB 003 030 050 | 0.15R X 0.3 = 3° 0.3 5 40 4 New 2JJTB 006 010 200 | 0.3R X 0.6 1 106 20 60 4
2JJTB 003 050 050 | 0.15R X 0.3 5° 0.3 5 40 | 4 2JJTB 006 013040 | 0.3RX06 1°30| 0.6 4 45 | 4
2JJTB 004 003 020 | 0.2RX0.4 0°30 04 2 40 4 2JJTB 006 013 060 | 0.3RX0.6 1°30 | 0.6 6 45 | 4
2JJTB 004 003030 | 0.2RX0.4 0°30 0.4 3 40 | 4 2JJTB 006 013080 |0.3RX0.6 1 1°30 0.6 8 45 4
2JJTB 004 003040 | 0.2RX0.4 0°30 04 4 40 4 2JJTB 006 013100 | 0.3RX06 1°30| 06 10 45 4
2JJTB 004 003 050 | 0.2RX0.4 0°30 04 5 40 | 4 2JJTB 006 013120 |0.3RX06 |1°30| 06 @ 12 50 4
2JJTB 004 003 060 | 0.2RX0.4 0°30 0.4 6 40 4 New 2JJTB 006 013150 | 0.3RX 0.6 | 1°30| 0.6 @15 50 4
2JJTB 004 010020 | 0.2R X 0.4 1° 0.4 2 40 | 4 New 2JJTB 006 013200 | 0.3RX0.6 1°30 06 20 | 60 4
2JJTB 004 010 030 | 0.2R X 0.4 1° 04 3 40 4 2JJTB 006 020 060 | 0.3R X 0.6 2° 06 6 45 4
2JJTB 004 010040 | 0.2R X 0.4 1° 0.4 4 40 | 4 2JJTB 006 020 080 | 0.3R X 0.6 2° 06 8 45 4
2JJTB 004 010050 | 0.2R X 0.4 1° 0.4 5 40 @ 4 2JJTB 006 020 100 | 0.3R X 0.6 2° 06 10 45 4
2JJTB 004 010 060 | 0.2R X 0.4 1° 0.4 6 40 | 4 New 2JJTB 006 020 150 | 0.3R X 0.6 2° 106 15 50 4
2JJTB 004 013020 | 0.2RX0.4 1°30 0.4 2 40 4 New 2JJTB 006 020 200 | 0.3R X 0.6 2 06 20 60 4
2JJTB 004013030 0.2RX0.4 1°30 04 3 40 | 4 2JJTB 006 030 130 | 0.3R X 0.6 3° 06 13 50 | 4
2JJTB 004 013040 | 0.2RX0.4 1°30 0.4 4 40 | 4 New 2JJTB 006 030 200 | 0.3R X 0.6 3> 06 20 60 4
2JJTB 004 013050 | 0.2RX0.4 | 1°30 0.4 5 40 | 4 2JJTB 008 003040 | 0.4RX0.8 0°30 0.8 4 45 | 4
2JJTB 004 013060 | 0.2RX0.4  1°30 0.4 6 40 4 2JJTB 008 003 060 | 0.4RX0.8 0°30 0.8 6 45 4
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2 Flutes JJ Taper Neck Ball End Mills for Hardened Steels
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R xD 2] L1 L2 L d R xD 2] L1 L2 L d
2JJTB 008 003080 | 0.4RX0.8 0°30 0.8 8 45 4 2JJTB 010013250 | 0.5RX 1 1°30 | 1 25 60 4
2JJTB 008 003100 | 0.4RX0.8 0°30|08 | 10 45 4 2JJTB 010013300 | 0.5RX 1 1°30 1 30 70 4
2JJTB 008 003120 | 0.4RX0.8 0°30|/08 | 12 | 60 | 4 New 2JJTB 010 013350 | 0.5R X 1 1°30 | 1 3% 8 4
New 2JJTB 008 003150 | 0.4RX0.8 0°30 08 15 50 4 New 2JJTB 010 013400 | 0.5R X 1 1°30 1 40 80 4
New 2JJTB 008 003200 | 0.4RX0.8 0°30 08 20 @ 60 4 2JJTB 010020150 | 0.5R X 1 2° 1 15 | 50 | 4
2JJTB 008 010 040 | 0.4R X 0.8 1° 1 08 4 45 4 2JJTB 010 020 200 | 0.5R X 1 2° 1 20 50 4
2JJTB 008 010 060 | 0.4RX 0.8 1° 108 6 45 4 2JJTB 010020 250 | 0.5RX 1 2° 1 25 60 4
2JJTB 008 010080 | 0.4RX0.8 1° 1 08 8 45 4 2JJTB 010 020 300 | 0.5R X 1 2° 1 30 70 4
2JJTB 008 010100 | 0.4RX 0.8 1 108 | 10 | 45 4 New 2JJTB 010 020 400 | 0.5R X 1 2° 1 40 80 4
2JJTB 008 010120 | 0.4R X 0.8 1 08 12 50 4 2JJTB 010 030 200 | 0.5R X 1 3° 1 20 50 4
2JJTB 008 010160 | 0.4RX0.8 1 108 16 | 50 @ 4 2JJTB 010030300 | 0.5RX 1 3° 1 30 70  ©
New 2JJTB 008 010 200 | 0.4R X 0.8 1 108 20 60 4 2JJTB 010 030400 | 0.5R X 1 3° 1 40 80 6
2JJTB 008 013040 | 0.4RX0.8 1°30 0.8 4 45 | 4 New 2JJTB 010 030 500 | 0.5R X 1 3° 1 50 90 6
2JJTB 008 013060 | 0.4RX0.8 1°30 | 0.8 6 45 4 2JJTB 010 050230 | 0.5R X 1 5° 1 23 60  ©6
2JJTB 008 013080 | 0.4RX0.8 1°30 0.8 8 45 4 2JJTB 012003080 | 0.6RX1.2 0°30 1.2 8 50 | 4
2JJTB 008 013100 | 0.4RX0.8 1°30|/08 | 10 @ 45 4 2JJTB 012003120 | 0.6RX1.2 0°30 12 12 50 4
2JJTB 008013120 | 0.4RX0.8 1°30|/08 | 12 | 50 | 4 2JJTB 012003180 1 0.6RX12 0°30 /12 18 | 50 4
2JJTB 008 013160 | 0.4RX0.8 1°30|/08 | 16 H 50 4 2JJTB012003240 0.6RX12 0°30 12 24 | 60 4
New 2JJTB 008 013200 | 0.4RX0.8 1°30 08 20 @ 60 4 2JJTB 012010080 | 0.6RX 1.2 1 1.2 8 50 | 4
2JJTB 008 020080 | 0.4RX0.8 2° | 08 8 50 4 2JJTB 012010120 | 0.6RX 1.2 1° 12 12 | 50 4
2JJTB 008 020100 | 0.4RX08 @ 2° |08 | 10 50 | 4 2JJTB 012010180 | 0.6RX 1.2 1° 1218 50 4
2JJTB 008 020120 | 0.4RX08 2° |08 12 &0 4 2JJTB 012010240  0.6RX 1.2 1° 12 24 60 4
2JJTB 008020160 | 0.4RX08 2 08 | 16 | 50 4 2JJTB 012013080 | 0.6RX1.2 1°30 1.2 8 50 | 4
New 2JJTB 008 020200 | 0.4RX08 2° 08 20 60 4 2JJTB012013120 1 0.6RX12 1°30 12 12 | 50 4
2JJTB 008030080 | 0.4RX08 @ 3> 08 8 50 4 2JJTB 012013180 | 0.6RX1.2 1°30 | 1.2 18 | 50 4
2JJTB 008030120 | 0.4RX08 3 08 | 12 50 4 2JJTB 012013240 | 0.6RX1.2 1°30 12 24 60 4
2JJTB 008030160 | 0.4RX08 3 |08 | 16 | 50 | 4 2JJTB 012020080 | 0.6RX 1.2 2° 12 8 50 | 4
New 2JJTB 008 030200 | 0.4RX08 3° 08 20 60 4 2JJTB 012020120  0.6RX 1.2 2° 12 12 50 4
2JJTB 010003060 | 0.5RX 1 0°30 1 6 50 | 4 2JJTB 012020180 | 0.6RX 1.2 2 12 18 | 50 4
2JJTB 010003080 | 0.5R X1 0°30 1 8 50 4 2JJTB 012 020 240 | 0.6RX 1.2 2° 12 24 60 4
2JJTB 010003100 | 0.5RX 1 0°30 1 10 50 4 2JJTB 015003080 | 0.75RX1.5 0°30 1.5 8 50 | 4
2JJTB 010003150 | 0.5R X 1 0°30 1 15 | 80 4 2JJTB 015003100 | 0.75RX1.5 0°30 | 1.5 10 50 4
2JJTB 010003200 | 0.5R X1 0°30 1 20 60 | 4 2JJTB 015003120 | 0.75RX1.5 0°30 | 1.5 | 12 | 50 4
2JJTB 010003250 | 0.5R X1 0°30 1 25 60 4 2JJTB 015003150 | 0.75RX1.5 0°30 | 1.5 15 50 4
2JJTB 010003300 | 0.5RX 1 0°30 1 3 70 4 2JJTB 015003200 | 0.75RX1.5 0°30 | 1.5 20 | 60 4
2JJTB 010010060 | 0.5R X 1 1° 1 6 50 4 2JJTB 015003300 | 0.75RX1.5 0°30 | 1.5 30 | 70 4
2JJTB 010010080 | 0.5R X1 1° 1 8 50 4 New 2JJTB 015003400 | 0.75RX1.5 0°30 15 40 80 4
2JJTB 010010100 | 0.5RX 1 1° 1 10 50 4 2JJTB 015010080 | 0.75RX1.5 1° 1.5 8 50 4
2JJTB 010010150 | 0.5RX 1 1° 1 15 50 4 2JJTB 015010100 | 0.75RX15 1° |15 10 | 50 4
2JJTB 010010200 | 0.5R X1 1° 1 20 50 4 2JJTB015010120  O0.75RX15 1° |15 12 | 50 4
2JJTB 010010250 | 0.5RX 1 1° 1 25 60 4 2JJTB015010150 | 0.75RX1.5 1° |15 15 | 50 4
2JJTB 010010300 | 0.5RX 1 1° 1 30 70 4 2JJTB015010200  O0.75RX15 1° |15 20 | 60 4
2JJTB 010010350 | 0.5R X1 1° 1 3% 75 | 4 2JJTB015010250 | 0.75RX15 1° |15 25 | 60 4
2JJTB 010013060 | 0.5RX 1 1°30 1 6 50 4 2JJTB 015010300 | 0.75RX1.5 1° |15 30 70 4
2JJTB 010013080 | 0.5RX 1 1°30 1 8 50 | 4 New 2JJTB 015010400 | 0.75RX15 1° 15 40 80 4
2JJTB 010013100 | 0.5R X1 1°30 1 10 50 4 New 2JJTB 015010500 | 0.75RX15 1° 15 50 @ 90 4
2JJTB 010013150 | 0.5RX 1 1°30 1 15 50 4 2JJTB 015013080 | 0.75RX1.5 1°30 1.5 8 50 | 4
2JJTB 010013200 | 0.5RX 1 1°30 1 20 50 4 2JJTB 015013100 | 0.75RX1.5 1°30 | 1.5 10 50 4
13 | <& wToos



2 Flutes JJ Taper Neck Ball End Mills for Hardened Steels
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R xD 2] L1 L2 L d R xD 2] L1 L2 L d

2JJTB 015013120 | 0.75RX1.5/1°30 | 1.5 | 12 50 | 4 2JJTB 020 050 250 1RX2 5° 2 25 60 | 6
2JJTB 015013150 | 0.75RX1.5 1°30 | 1.5 15 50 4 2JJTB 020 050 380 1RX2 5" 2 38 80 8
2JJTB 015013200 | 0.75RX1.5 1°30| 1.5 20 | 60 4 2JJTB 030 003 160 16RX3 10°30 3 16 60 | 6
2JJTB 015013250 | 0.75RX1.5 1°30 | 1.5 25 60 4 2JJTB 030 003 200 1.6RX3 0°30 3 20 65  ©6
2JJTB 015013300 | 0.75RX1.5/1°30 | 1.5 | 30 70 4 2JJTB 030 003 300 1.6RX3 10°30 3 30 70 6

New 2JJTB 015013400 | 0.75RX1.5 1°30 15 40 80 4 2JJTB 030 003 400 1.6RX3 0°30 3 40 80 6
New 2JJTB 015013500 | 0.75RX1.5 1°30 15 50 | 90 4 2JJTB 030 003 500 16RX3 0°30 3 50 90 6
2JJTB 015020100 H 0.75RX1.5 2° 15| 10 50 4 New 2JJTB 030 003 600 1.6RX3 0°30 3 60 100 6
2JJTB 015020150 | 0.75RX 1.5 2° 15 15 50 | 4 2JJTB 030 010 160 1.5RX3 1° 3 16 60 | 6
2JJTB 015020200 | 0.75RX 1.5 2° 15 20 | 60 4 2JJTB 030 010 200 1.5R X3 1° 3 20 65  ©6
2JJTB 015020300 | 0.75RX1.5| 2° 1.5 | 30 70 | 4 2JJTB 030 010 300 1.5R X3 1° 3 30 70 6

New 2JJTB 015020400 | 0.75RX 1.5 2° 15 40 | 80 6 2JJTB 030 010 400 1.5R X3 1° 8 40 80 6
New 2JJTB 015020500 | 0.75RX 1.5 2° 15 50 | 90  ©6 2JJTB 030 010 500 1.5RX3 1° 3 50 90 6
2JJTB 015030420  0.75RX1.5 3° 1.5 42 80 6 New 2JJTB 030 010 600 1.5R X3 1° 3 60 100 6
2JJTB 015050250 | 0.75RX1.5 5° 15 25 70 6 New 2JJTB 030 010 700 1.5RX3 1° 3 70 110 6
2JJTB 020 003080 | 1IRX 2 0°30 | 2 8 50 4 2JJTB 030 013 160 1.6RX3 1°30 3 16 60 6
2JJTB 020003120 | 1IRX2 0°30 | 2 12 50 | 4 2JJTB 030 013 200 16RX3 [1°30 3 20 65  ©
2JJTB 020 003160 | 1R X2 0°30 | 2 16 50 4 2JJTB 030 013 300 1.6RX3 1°30 3 30 70 6
2JJTB 020 003200 | 1IRX 2 0°30 | 2 20 60 4 2JJTB 030 013 400 16RX3 [1°30 3 40 80 | 6
2JJTB 020 003300 | 1R X2 0°30 | 2 30 70 4 2JJTB 030 013 500 1.6RX3 1°30 3 50 90 6
2JJTB 020 003400 | 1RX 2 0°30 | 2 40 80 4 New 2JJTB 030 013 600 1.6RX3 11°30 3 60 100 6

New 2JJTB 020 003 500 | 1R X2 0°30 2 50 90 4 New 2JJTB 030 013 700 16RX3 1°30 3 70 120 8
2JJTB 020010080 | 1IRX 2 1° 2 8 50 | 4 2JJTB 030 020 160 1.5RX3 2° 3 16 60 | 6
2JJTB 020010120 | 1IRX 2 1° 2 12 50 4 2JJTB 030 020 200 1.6R X3 2° 3 20 65 6
2JJTB 020010160 | 1IRX 2 1° 2 16 50 4 2JJTB 030 020 300 1.5RX3 2° 3 30 70 | 6
2JJTB 020 010200 | 1IRX 2 1° 2 20 60 4 2JJTB 030 020 480 1.5RX3 2° 3 48 90 6
2JJTB 020010250 | 1IRX 2 1° 2 25 60 4 New 2JJTB 030 020 600 1.5R X3 2° 3 60 110 8
2JJTB 020 010300 | 1IRX 2 1° 2 30 70 4 New 2JJTB 030 020 700 1.5R X3 2° 8 70 120 8
2JJTB 020010350 | 1IRX 2 1° 2 35 75 4 2JJTB 030 030 300 1.5RX3 3° 3 30 70 6
2JJTB 020 010400 | 1IRX 2 1° 2 40 80 4 2JJTB 030 030 500 1.6R X3 S 3 50 90 8
2JJTB 020 010500 | 1IRX 2 1° 2 50 90 4 New 2JJTB 030 030 700 1.5R X3 3° 3 70 120 | 10

New 2JJTB 020 010600 | 1R X2 1° 2 60 100 6 2JJTB 030 050 330 1.5R X3 B” 3 &3 90 6
2JJTB 020013080 | 1RX2 1°30 2 8 50 | 4 2JJTB 040 003600 | 2R X4 0°30 | 4 60 100 6
2JJTB 020013120 | 1IRX 2 1°30 @ 2 12 50 4 New 2JJTB 040 003700 | 2R X4 0°30 | 4 70 110 6
2JJTB 020013160 | 1IRX 2 1°30 2 16 50 4 New 2JJTB 040 003900 | 2R X4 0°30 | 4 90 130 6
2JJTB 020013200 | 1IRX 2 1°30 @ 2 20 60 4 2JJTB 040010500 | 2R X4 1° 4 50 90 6
2JJTB 020013250 | 1IRX 2 1°30 1 2 25 60 4 2JJTB 040010600 | 2R X4 1° 4 60 100 6
2JJTB 020 013300 | 1IRX 2 1°30 2 30 70 4 New 2JJTB 040 010 700 | 2R X4 1° 4 70 120 8
2JJTB 020013350 | 1IRX 2 1°30 0 2 35 7% | 6 New 2JJTB 040 010900 | 2R X4 1° 4 90 150 8
2JJTB 020 013400 | 1IRX 2 1°30 2 40 80 6 2JJTB 040013450 | 2R X4 1°30 | 4 45 90 6
2JJTB 020 013500 | 1IRX 2 1°30 0 2 50 90 6 2JJTB 040013600 | 2R X4 1°30 | 4 60 110 8

New 2JJTB 020 013600 | 1R X2 1°30 2 60 100 6 New 2JJTB 040 013700 | 2R X4 1°30 @ 4 70 120 8
2JJTB 020 020300 | 1R X2 2° 2 30 70 | 6 2JJTB 040030250 | 2R X4 3° 4 25 70 | 6
2JJTB 020 020 400 | 1R X2 2° 2 40 80 6 New 2JJTB 040 030420 | 2R X4 3° 4 42 100 8
2JJTB 020 020 500 | 1R X2 2° 2 50 90 6 2JJTB 040050290 | 2R X4 5° 4 29 90 | 8
2JJTB 020 030300 | 1R X2 3° 2 30 70 6 New 2JJTB 050010400 | 2.5R X5 1° 5 40 90 8
2JJTB 020 030400 | 1IRX 2 3° 2 40 80 6 New 2JJTB 050 010600 | 2.5R X5 1° 5 60 110 8

New 2JJTB 020 030 500 | 1R X2 3° 2 50 90 6 New 2JJTB 050 010900 | 2.5R X5 1° 5 90 150 8
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2 Flutes JJ Taper Neck Ball End Mills for Hardened Steels
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2JJTB 050013400 | 25RX5 1°30 5 40 90 8
2JJTB 050013600 | 25RX5 1°30 5 | 60 110 8
New 2JJTB 050013900 | 25RX5 1°30| 5 = 90 150 | 10
2JJTB 050 030400 | 2.5RX5 > 5 40 90 | 8
New 2JJTB 060 010400 | 3R X6 1° 9 | 40 90 8
New 2JJTB 060 010500 | 3R X6 1° 9 | 50 | 100 8
New 2JJTB 060 010600 | 3R X6 1° 9 | 60 110| 8
New 2JJTB 060 010700 | 3R X6 1° 9 70 12010
New 2JJTB 060 010800 | 3R X6 1° 9 | 80 130|10
New 2JJTB 060 010 1000 | 3R X 6 1° 9 100 150 | 10
2JJTB 060013490 | 3RX6 1°30 9 49 110 8
New 2JJTB 060 013850 | 3R X6 1°30 9 85 150 10
2JJTB 060 020 600 | 3R X6 2° 9 | 60 110]10
New 2JJTB 060 020 900 | 3R X6 2° 9 | 90 160 12
2JJTB 060 030290 | 3R X6 3° 9 |29 90 8

2JJTB 060 050320 | 3R X6 5° 9 3 110]10
New 2JJTB 080 010500 | 4R X8 1112 1 50 100 10
New 2JJTB 080 010600 | 4R X8 1 12 1 60 110 10
New 2JJTB 080 010800 | 4R X8 1 12 1 80 130 12
New 2JJTB 080 010 1000 | 4R X 8 1° 12 1100 150 12
2JJTB 080013520 | 4RX8 1°30 12 | 62 110 10
New 2JJTB 080 013890 | 4R X8 1°30 12 | 89 150 12
2JJTB 080 030330 | 4RX8 3 12 | 33 100 | 10
New 2JJTB 100 010600 | 5R X 10 1° 18 | 60 130 12
New 2JJTB 100010750 | 5RX 10 1 |18 75 110 |12
2JJTB100013540 | 5RX10  1°30 18 # 54 | 130 12
2JJTB 100030370 | 5RX10 3 18 | 37 110|12
2JJTB120013850 | 6RX12 1°30 22 85 160 16
2JJTB120030630 | 6RX12 3 22 | 63 130 16
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3 Flutes JJ Taper Neck Ball End Mills for Hardened Steels ' e W
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. Endmills for pre-hardened and hardened steel (HRc52~70)

. Good wear resistance by high quality Si-based PVD coating.

« In accordance with the recent trend of frequent deep hole machining,
It is an order to make system respending to customer’ quick delivery
request. (within a 2 days)

« In accordance with the customer order, readjust the angle and

. effective length of own stock

3o° « Outstanding performance at high speed machining by ultra fine

Helix Angle (0.2 ym WC grade.
gl mm

3JJTBS 010 060 S04 05RX 1 _ 1 60 4
3JJTBS 010 080 S04 05RX 1 = 1 u 80 4
3JJTBS 010 090 S06 05RX 1 A 1 'EF 0 6
3JJTBS 015 060 S04 0.75RX 1.5 et 15 = 60 4
3JJTBS 015 080 S04 0.75RX 1.5 z+ 15 = 80 4
3JJTBS 015 090 S06 0.75RX 1.5 |~ 15 = 90 6
3JJTBS 020 070 S04 1RX2 xI 2 < 70 4
3JJTBS 020 090 S04 1RX2 = 2 =1 90 4
3JJTBS 020 090 S06 1RX2 :’ 2 = 0 6
3JJTBS 030 080 S06 15RX3 2 3 o 80 6
3JJTBS 030 100 S06 15RX3 S 3 = 100 6
3JJTBS 030 110 S08 15RX3 5 = 110 8
3JJTBS 040 080 S06 2RX 4 5] 5 80 6
3JJTBS 040 110 S06 2RX 4 2 5 CJDJ 110 6
3JJTBS 040 120 S08 2R X 4 c 5 P! 120 8
3JJTBS 050 090 S08 25RX 5 o 7 . 9 8
3JJTBS 050 120 S08 25RX 5 = 7 ] 120 8
3JJTBS 060 110 S08 3RX6 3 9 = 110 8
3JJTBS 060 150 S10 3RX6 - 9 S 150 10
3JJTBS 080 120 S10 4RX8 2 12 3 120 10
3JJTBS 080 160 S12 4RX 8 c 12 o 160 12
3JJTBS 100 120 S12 5RX 10 3 15 = 120 12
3JJTBS 100 160 S12 5RX 10 o 15 @ 160 12
3JJTBS 120 160 S16 BRX 12 L 18 Q 160 16
3JJTBS 120 200 S16 BRX 12 Q@ 18 ey 200 16
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2 Flutes JJ Spherical End Mills for 3D Cut 230°
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- Endmills for pre-hardened and hardened steel (HRc52~70)
— « Good wear resistance by high quality Si-based PVD coating.
230°degree ball shape for wide range 3D machining.
1 « Minimize chattering and fracturing by taper and straight designed flute.
« QOutstanding performance at high speed machining by ultra fine
(0.2 m WC grade.

h5

ad

5 D Size D Tolerance
@1 ~5 +0~ -0.01mm
26 ~12  -0.005~ -0.015mm

TISINS

Coating

Helix Angle

05~25R 3~6R
crol : mm

2JJSP 010 040 S06 A 6
2JJSP 010 060 S06 0 5R X ‘I O 91 A 6
2JJSP 010 013 200 0.5R X 1 0.91 0.7 20 1 °SO 80 B 6
2JJSP 015 060 S06 0.75R X 1.5 1.36 1 6 0° 60 A 6
2JJSP 015 080 S06 0.756R X 1.5 1.36 1 8 0° 60 A 6
2JJSP 015 013 200 0.75R X 1.5 1.36 1 20 1°30 80 B 6
2JJSP 020 060 S06 1RX2 1.8 1.4 6 0° 60 A 6
2JJSP 020 100 S06 1RX2 1.8 1.4 10 0° 60 A 6
2JJSP 020 013 200 1RX2 1.8 1.4 20 1°30 80 B 6
2JJSP 030 100 S06 1.6RX3 2.7 2.1 10 0° 70 A 6
2JJSP 030 150 S06 1.6RX3 2.7 2.1 15 0° 70 A 6
2JJSP 030 013 300 1.6RX3 2.7 2.1 30 1°30 80 B 6
2JJSP 040 120 S06 2R X4 3.6 2.8 12 o° 70 A 6
2JJSP 040 200 S06 2RX4 3.6 2.8 20 0° 70 A 6
2JJSP 040 030 250 2RX 4 3.6 2.8 25 3° 80 B 6
2JJSP 050 010 400 2.5R X5 4.5 3.5 40 1° 90 B 6
2JJSP 060 150 S06 3R X6 5.4 4.2 15 o° 90 A 6
2JJSP 060 300 S06 3RX6 5.4 4.2 30 0° 90 A 6
2JJSP 060 010 210 3RX6 5.4 4.2 21 1° 100 B 6
2JJSP 080 010 280 4R X8 7.2 5.7 28 1° 100 B 8
2JJSP 100 010 350 5RX10 9 7.1 35 1° 110 B 10
2JJSP 120 010 420 B6RX12 10.8 8.5 42 1° 120 B 12
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) / 4 Flutes JJ Spherical End Mills for 3D Cut 230°
U
gJ&!&!@B 45 HIOWI013D 230 I3E 7 A=
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- Endmills for pre-hardened and hardened steel (HRc52~70)

s . Good wear resistance by high quality Si-based PVD coating.

« 230°degree ball shape for wide range 3D machining.

— « Minimize chattering and fracturing by taper and straight designed flute.

« QOutstanding performance at high speed machining by ultra fine
(0.2 ym WC grade.

ad

D Size D Tolerance
g1 ~5 +0~ -0.01mm
@6 ~12  -0.005~ -0.015mm

o

TISINS

Coating

Helix Angle

05~25R 3~6R
Etgl : mm

4JJSP 010 040 S06 0.5R X1 60 A 6
4JJSP 010 060 S06 0.5R X1 O 91 60 A 6
4JJSP 010 013 200 0.5R X1 0.91 0.7 20 1 °30 80 B 6
4JJSP 015 060 S06 0.75RX 1.5 1.36 1 6 0° 60 A 6
4JJSP 015 080 S06 0.75R X 1.5 1.36 1 8 0° 60 A 6
4JJSP 015 013 200 0.75R X 1.5 1.36 1 20 1°30 80 B 6
4JJSP 020 060 S06 1RX?2 1.8 1.4 6 0° 60 A 6
4JJSP 020 100 S06 1RX2 1.8 1.4 10 0° 60 A 6
4JJSP 020 013 200 1RX2 1.8 1.4 20 1°30 80 B 6
4JJSP 030 100 S06 1.6RX 3 2.7 2.1 10 0° 70 A 6
4JJSP 030 150 S06 1.5RX3 2.7 2.1 15 0° 70 A 6
4JJSP 030 013 300 1.5R X3 2.7 2.1 30 1°30 80 B 6
4JJSP 040120 S06 2R X4 3.6 2.8 12 0° 70 A 6
4JJSP 040 200 S06 2RX4 3.6 2.8 20 0° 70 A 6
4JJSP 040 030 250 2RX4 3.6 2.8 25 3° 80 B 6
4JJSP 050 010 400 2.5R X5 4.5 3.5 40 1° 90 B 6
4JJSP 060 150 S06 3R X6 5.4 4.2 15 0° 90 A 6
4JJSP 060 300 S06 3RX6 5.4 4.2 30 0° 90 A 6
4JJSP 060 010 210 3RX6 5.4 4.2 21 1° 100 B 6
4JJSP 080 010 280 4R X8 7.2 5.7 28 1° 100 B 8
4JJSP 100 010 350 5RX10 9 7.1 35 1° 110 B 10
4JJSP 120 010 420 6RX12 10.8 8.5 42 1° 120 B 12
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4 Flutes JJ Spherical End Mills for 3D Cut 270°
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s ‘ - Endmills for pre-hardened and hardened steel (HRc52~70)
A’e/ hs « Good wear resistance by high quality Si-based PVD coating.
« 270°degree ball shape for wide range 3D machining.
- « Minimize chattering and fracturing by taper and straight designed flute.
‘ « QOutstanding performance at high speed machining by ultra fine
‘ (0.2 m WC grade.

. - D Size D Tolerance
TISIN-S 15 @1 ~5 +0~ -0.01mm
Coating Helix Angle
+Q E @6 ~12  -0.005~-0.015mm

05~25R 3~ 6R
ctel :mm

2d

4JJSPM 010 040 S06 A 6
4JJSPM 010 060 S06 0 5R X 1 A 6
4JJSPM 010 013 200 0.5R X1 0.7 0.8 20 1 °30 80 B 6
4JJSPM 015 060 S06 0.75RX 1.5 1 1.2 6 0° 60 A 6
4JJSPM 015 080 S06 0.756R X 1.5 1 1.2 8 0° 60 A 6
4JJSPM 015 013 200 0.76R X 1.5 1 1.2 20 1°30 80 B 6
4JJSPM 020 060 S06 1RX2 1.4 1.7 6 0° 60 A 6
4JJSPM 020 100 S06 1RX2 1.4 1.7 10 0° 60 A 6
4JJSPM 020 013 200 1RX2 1.4 1.7 20 1°30 80 B 6
4JJSPM 030 100 S06 1.6RX3 2.1 2.5 10 0° 70 A 6
4JJSPM 030 150 S06 1.6RX3 2.1 2.5 15 0° 70 A 6
4JJSPM 030 013 300 1.6RX3 2.1 25 30 1°30 80 B 6
4JJSPM 040120 S06 2R X4 2.8 3.4 12 o° 70 A 6
4JJSPM 040 200 S06 2R X4 2.8 3.4 20 0° 70 A 6
4JJSPM 040 030 250 2RX 4 2.8 3.4 25 3° 80 B 6
4JJSPM 050 010 400 2.5RX5 3.5 4.2 40 1° 90 B 6
4JJSPM 060 150 S06 3R X6 4.2 5.1 15 o° 90 A 6
4JJSPM 060 300 S06 3RX6 4.2 5.1 30 0° 90 A 6
4JJSPM 060 010 210 3RX6 4.2 5.1 21 1° 100 B 6
4JJSPM 080 010 280 4R X8 5.6 6.8 28 1° 100 B 8
4JJSPM 100 010 350 5RX10 7 8.5 35 1° 110 B 10
4JJSPM 120 010 420 B6RX12 8.5 10 42 1° 120 B 12
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% g 2 Flutes JJ Short Length Ball End Mills for Hardened Steels
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. Endmills for pre-hardened and hardened steel (HRc52~70)

— . Good wear resistance by high quality Si-based PVD coating.

High precise edge tolerance.

— « Short overall length for easy use with shrinking chuck
« Very nice work surface finish.
« Qutstanding performance at high speed machining by ultra fine

(0.2ym) WC grade.
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- D Size D Tolerance
R 300 @0.1 ~0.15 +0~ -0.005mm
@0.2~5 +0~ -0.01mm
+0.01 26 ~12  -0.005~ -0.015mm
0.05 ~ 2. 5R 3~6R
ce|: mm

2JJSB 001 001 S04 0.06R X 0.1 0.1 2JJSB 120120060 | 6RX 12
2JJSB 001 0015 S04 0.06R X 0.1 0.15 2JJSB 120 150 060 | 6RX 12
2JJSB 00150015804 | 0.075RX0.15 | 0.15 4O
2JJSB 0015 002 S04 0.076RX0.15 | 0.2 40
2JJSB 002 002 S04 0.1RX0.2 0.2 | 40
2JJSB 002 003 S04 0.1RX0.2 0.3 40
2JJSB 003 003 S04 0.15RX 0.3 0.3 40
2JJSB 003 0045 S04 0.15RX 0.3 0.45| 40
2JJSB 004 004 S04 0.2RX0.4 0.4 | 40
2JJSB 004 006 S04 0.2RX0.4 0.6 40
2JJSB 005 005 S04 0.26RX0.5 0.5 40
2JJSB 005 0075 S04 0.25RX0.5 0.75| 40

Coating

Helix Angle

2JJSB 006 006 S04 0.3RX0.6 0.6 40
2JJSB 006 009 S04 0.3RX0.6 0.9 40
2JJSB 007 007 S04 0.35R X 0.7 0.7 | 40
2JJSB 007 010 S04 0.35R X 0.7 1 140
2JJSB 008 008 S04 0.4RX0.8 0.8 | 40
2JJSB 008 012 S04 0.4RX0.8 12 40
2JJSB 009 009 S04 0.45R X 0.9 0.9 40
2JJSB 009 013 S04 0.45R X 0.9 1.3 40
2JJSB 010 010 S04 0.5R X1 1 140
2JJSB 010 010 S06 0.5R X1 1 140
2JJSB 010 015 S04 0.5R X1 1.5 40
2JJSB 010 015 S06 0.5R X1 1.5 40
2JJSB 015 015 S04 0.75RX 1.5 1.5 40
2JJSB 015 015 S06 0.75R X 1.5 1.5 40

2JJSB 015 023 S04 0.75RX 1.5 2.3 | 40
2JJSB 015 023 S06 0.75RX 1.5 2.3 40

oo MMM ADEADADDDIDADADNADNDMDDDMDDMDMDAMDNDNDNDN

2JJSB 020 020 S04 1RX2 2 | 45
2JJSB 020 020 S06 1RX2 2 | 45
2JJSB 020 030 S04 1RX2 3 | 45
2JJSB 020 030 S06 1RX2 3 | 45
2JJSB 030 030 S04 1.5RX3 3 | 45
2JJSB 030 030 S06 1.5R X3 3 | 45
2JJSB 030 045 S04 1.5RX3 4.5 | 45
2JJSB 030 045 S06 1.5RX3 4.5 | 45
2JJSB 040 040 S04 2RX4 4 | 45
2JJSB 040 040 S06 2RX4 4 | 45
2JJSB 040 060 S04 2RX4 6 | 45
2JJSB 040 060 S06 2RX4 6 | 45
2JJSB 050 050 S06 25RX5 5 | 50
2JJSB 050 075 S06 2.5R X5 7.5 50
2JJSB 060 060 050 3R X6 6 | 50
2JJSB 060 080 055 3R X6 8 55
2JJSB 080 080 050 4RX8 8 | 80
2JJSB 080 110 060 4R X8 11 | 60
2JJSB 100 100 060 5RX10 10 60 | 10
2JJSB 100 130 060 5RX 10 13 60 | 10
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2 Flutes JJ Ball End Mills for Hardened Steels

h&

Coating

2JJB 001 002 S04
2JJB 0015 003 S04
2JJB 002 004 S04
2JJB 003 006 S04
2JJB 004 008 S04
2JJB 005 010 S04
2JJB 006 012 S04
2JJB 007 015 S04
2JJB 008 020 S04
2JJB 009 020 S04
2JJB 010 025 S04
2JJB 010 025 S06
2JJB 010 025 070
2JJB 012 030 S04
2JJB 015 040 S04
2JJB 015 040 S06
2JJB 015 040 070
2JJB 020 050 S04
2JJB 020 050 S06
2JJB 020 050 075
2JJB 025 060 S04
2JJB 025 060 S06
2JJB 030 080 S04
2JJB 030 080 S06
2JJB 030 080 080
2JJB 035 080 S06
2JJB 040 080 S04
2JJB 040 080 080
2JJB 040 080 S06
2JJB 040 080 090
2JJB 045 080 S06
2JJB 050 100 S06
2JJB 055 100 S06
2JJB 060 100 060
2JJB 060 120 080
2JJB 060 120 090
2JJB 070 140 S08
2JJB 080 120 060
2JJB 080 140 090
2JJB 080 140 100
2JJB 100 150 070
2JJB 100 180 100
2JJB 120 180 075
2JJB 120 220 110

0.05 ~ 2.5R

0.05R X 0.1
0.076R X 0.15
0.1RX0.2
0.156RX0.3
0.2RX 0.4
0.25R X 0.5
0.3RX0.6
0.35R X 0.7
0.4RX0.8
0.45RX0.9
0.5R X1
0.5R X1
0.6R X1
0.6RX 1.2
0.75R X 1.5
0.756R X 1.5
0.75RX 1.5
1RX2
1RX2
1RX2
1.26RX 2.5
1.26RX2.5
1.6RX3
1.6RX3
1.5RX3
1.756RX3.5
2RX4
2RX4

2R X4

2R X4
2.256RX 4.5
2.5R X5
2.75RX 5.5
3R X6

3R X6
3RX6
3.6RX7
4R X 8

4R X8

4R X 8
5RX10
5RX 10
BRX12
6RX12

40
40
40
45
45
45
45
45
50
50
70
50
50
50
70
50
50
75
50
75
50
60
80
60
60
80
70
90
70
75
75
60
80
90
80
60
90
100
70
100
75
110

DOV DOOIIDIOODOODOOOOOOPPOODODODMIODPNOODOPPOODOAPMNOODDEAAAAEADAMDNAEDMNDDDLDN
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Endmills for pre-hardened and hardened steel (HRc52~70)
Good wear resistance by high quality Si-based PVD coating.
High precise edge tolerance.

Very nice work surface finish.

Outstanding performance at high speed machining by ultra fine
(0.2 ym WC grade.

D Size D Tolerance
@0.1 ~0.15 +0~ -0.005mm

@.2~5 +0~-0.01mm

26 ~12  -0.005~ -0.015mm

ctel :mm
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E d H E 2 Flutes JJ Rib End Mills for Hardened Steels
: / U
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L2 L ‘ « Endmills for pre-hardened and hardened steel (HRc52~65)
hs . Good wear resistance by high quality Si-based PVD coating.
ﬁg a ® ’7 . « High precise edge tolerance.
8 S « Reinforced edge design for preventing edge chipping.
I L 1 « Qutstanding performance at high speed machining by ultra fine
L2 L ‘ (0.2 m WC grade.
D Size D Tolerance
201 +0~ -0.005mm
+0-0.005 | | +0—0.01 J |-0.01 -0.025 76 -0.01 ~ -0.025mm
20.1 ?0.2~5 Shield Edge Ery - mm
23 gz Qpx Nz M3 HI Et: gz Qpx Nz M3 Ha
Order Number Diameter Loefnﬂ Elffee,%'t‘f Eg:;" Sg?gk Order Number Diameter Loefngl}th El_ﬂeencs't‘,’,]e 8;’%?,2 nglagk

D L L2 L d D L L2 L d
2JJRE 001 003 S04 0.1 0.3 - 40 4 2JJRE 008 030 S04 0.8 08| 3 40 4
2JJRE 001 005 S04 0.1 05 - 40 4 2JJRE 008 040 S04 0.8 08| 4 40 | 4
2JJRE 002 005 S04 0.2 02 05 40| 4 2JJRE 008 050 S04 0.8 08 b5 40 | 4
2JJRE 002 010 S04 0.2 02 1 40 4 2JJRE 008 060 S04 0.8 08| 6 40 | 4
2JJRE 002 015 S04 0.2 0215 40 | 4 2JJRE 008 080 S04 0.8 08| 8 45 4
2JJRE 002 020 S04 0.2 02 2 40 | 4 2JJRE 008 100 S04 0.8 08 10 45 | 4
2JJRE 002 025 S04 0.2 02 25 40 | 4 2JJRE 008 120 S04 0.8 08 12 45 | 4
2JJRE 002 030 S04 0.2 02| 3 40 | 4 2JJRE 009 040 S04 0.9 09 4 40 | 4
2JJRE 003 010 S04 0.3 03 1 40 | 4 2JJRE 009 060 S04 0.9 09 6 40 | 4
2JJRE 003 015 S04 0.3 03 15 40 | 4 2JJRE 009 080 S04 0.9 09 8 45 | 4
2JJRE 003 020 S04 0.3 03| 2 40 | 4 2JJRE 009 100 S04 0.9 09|10 45 | 4
2JJRE 003 025 S04 0.3 03 25 40 | 4 2JJRE 010 020 S04 1 1 2 45 4
2JJRE 003 030 S04 0.3 03 3 40| 4 2JJRE 010 030 S04 1 1 3 45 | 4
2JJRE 003 035 S04 03 03 35 40 | 4 2JJRE 010 040 S04 1 1 4 45 4
2JJRE 003 040 S04 0.3 03| 4 40 | 4 2JJRE 010 050 S04 1 1 5 45 | 4
2JJRE 004 010 S04 0.4 04 1 40 | 4 2JJRE 010 060 S04 1 1 6 45 | 4
2JJRE 004 015 S04 0.4 0415 40 | 4 2JJRE 010 080 S04 1 1 8 45 4
2JJRE 004 020 S04 0.4 04| 2 40 | 4 2JJRE 010 100 S04 1 1 10 45 4
2JJRE 004 025 S04 0.4 04 25 40 | 4 2JJRE 010 120 S04 1 1 12 60 4
2JJRE 004 030 S04 04 04| 3 40 | 4 2JJRE 010 140 S04 1 1 14 50 4
2JJRE 004 035 S04 0.4 04|35 40 | 4 2JJRE 010 160 S04 1 1 16 50 4
2JJRE 004 040 S04 0.4 04 4 40 | 4 2JJRE 010 180 S04 1 1 18 50 4
2JJRE 004 050 S04 0.4 04 5 40 | 4 2JJRE 010 200 S04 1 1 20 50 | 4
2JJRE 004 060 S04 0.4 04 6 40 4 2JJRE 010 220 S04 1 1 22 160 4
2JJRE 004 080 S04 0.4 05 8 40| 4 2JJRE 010 250 S04 1 1 25 60 | 4
2JJRE 005 010 S04 0.5 05| 1 40 | 4 2JJRE 012 040 S04 1.2 12 4 45 | 4
2JJRE 005 020 S04 0.5 05| 2 40 4 2JJRE 012 060 S04 1.2 12 6 45 4
2JJRE 005 030 S04 0.5 05| 3 40 | 4 2JJRE 012 080 S04 1.2 12 8 45 4
2JJRE 005 040 S04 0.5 05 4 40| 4 2JJRE 012 100 S04 1.2 12 10 45 4
2JJRE 005 050 S04 0.5 05 5 40 | 4 2JJRE 012 120 S04 1.2 12 12 560 4
2JJRE 005 060 S04 0.5 05 6 40| 4 2JJRE 012 160 S04 1.2 12 16 50 4
2JJRE 005 080 S04 0.5 05 8 45 | 4 2JJRE 012 200 S04 1.2 12 20 50 4
2JJRE 005 100 S04 0.5 06| 10 45 | 4 2JJRE 012 250 S04 1.2 12125 160 4
2JJRE 006 010 S04 0.6 06 | 1 40 4 2JJRE 014 080 S04 1.4 14 8 45 4
2JJRE 006 020 S04 0.6 06 2 40 | 4 2JJRE 014 100 S04 1.4 1.4 10 45 4
2JJRE 006 030 S04 0.6 06 3 40 4 2JJRE 014 140 S04 1.4 14 14 580 4
2JJRE 006 040 S04 0.6 06| 4 40 | 4 2JJRE 014 160 S04 1.4 14 116 | 50 4
2JJRE 006 050 S04 0.6 06 5 40 | 4 2JJRE 014 200 S04 1.4 1.4 20 50 4
2JJRE 006 060 S04 0.6 06 6 40| 4 2JJRE 015 040 S04 1.5 15 4 45 | 4
2JJRE 006 080 S04 0.6 06| 8 45 | 4 2JJRE 015 060 S04 1.5 15 6 45 4
2JJRE 006 100 S04 0.6 07 10 45 | 4 2JJRE 015 080 S04 15 15 8 45 | 4
2JJRE 007 020 S04 0.7 07 2 40 | 4 2JJRE 015 100 S04 1.5 1.5 10 &80 4
2JJRE 007 040 S04 0.7 07 4 |40 4 2JJRE 015 120 S04 1.5 15 12 50 | 4
2JJRE 007 060 S04 0.7 07 6 40 | 4 2JJRE 015 140 S04 15 1.5 14 50 4
2JJRE 007 080 S04 0.7 07 8 45| 4 2JJRE 015 160 S04 15 15 16 50 4
2JJRE 007 100 S04 0.7 07 | 10 45 4 2JJRE 015 180 S04 1.5 1.5 18 60 4
2JJRE 008 010 S04 0.8 08 1 40 | 4 2JJRE 015 200 S04 1.5 15 20 50 4
2JJRE 008 020 S04 0.8 08 2 40 | 4 2JJRE 015 220 S04 1.5 1.5 22 60 4
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E 2 Flutes JJ Rib End Mills for Hardened Steels
| U
28 IBTIHIIEE HI0/H0l 2|2 HER

rr

S3lI9S

ctel :mm

2JJRE 015 250 S04 4 2JJRE 040 350 S06 4 4 6
2JJRE 016 060 S04 4 2JJRE 040 400 S06 4 4 6
2JJRE 016 100 S04 1 .6 1 .6 10 50 4 2JJRE 040 450 S06 4 4 45 90 6
2JJRE 016 140 S04 1.6 16 14 50 | 4 2JJRE 040 500 S06 4 4 | 50 100 6
2JJRE 016 180 S04 1.6 16 18 | 60 4 2JJRE 050 160 S06 5 6 | 16 60 6
2JJRE 018 100 S04 1.8 18 10 50 | 4 2JJRE 050 200 S06 5 6 20 60 6
2JJRE 018 140 S04 1.8 18 14 50 | 4 2JJRE 050 250 S06 5 6 | 26 65 6
2JJRE 018 180 S04 1.8 18 18 50 | 4 2JJRE 050 300 S06 5 6 30 70 6
2JJRE 020 060 S04 2 2 6 | 45 4 2JJRE 050 350 S06 5 6 | 3 75 6
2JJRE 020 080 S04 2 2 8 45| 4 2JJRE 050 400 S06 5 6 | 40 80 6
2JJRE 020 100 S04 2 2 |10 | 50 4 2JJRE 050 500 S06 5 6 | 50 100 6
2JJRE 020 120 S04 2 2 12 50 | 4 2JJRE 060 200 S06 6 10 20 60 6
2JJRE 020 140 S04 2 2 /14 | 50 4 2JJRE 060 300 S06 6 10 | 30 75 6
2JJRE 020 160 S04 2 2 16 80 4 2JJRE 060 400 S06 6 10 | 40 80 6
2JJRE 020 180 S04 2 2 |18 | 50 4 2JJRE 060 500 S06 6 10 | 60 90 6
2JJRE 020 200 S04 2 2 20 50 4 2JJRE 060 600 S06 6 10 | 60 110 6
2JJRE 020 220 S04 2 2 |22 60 4
2JJRE 020 250 S04 2 2 256 60 4
2JJRE 020 300 S04 2 2 |3 |60 4
2JJRE 020 350 S04 2 2 3 70 4
2JJRE 020 400 S04 2 2 40 80| 4
2JJRE 025 100 S04 2.5 25 10 50 4
2JJRE 025 120 S04 25 25112 | 50 4
2JJRE 025 160 S04 2.5 25|16 50 4
2JJRE 025 200 S04 2.5 25 20 50 4
2JJRE 025 250 S04 25 25 25 60 4
2JJRE 025 300 S04 2.5 25 /30 70 4
2JJRE 025 350 S04 2.5 25 3 70 4
2JJRE 025 400 S04 25 2540 | 80 4
2JJRE 030 060 S06 3 3 6 45| 6
2JJRE 030 080 S06 3 3 8 45| 6
2JJRE 030 100 S06 3 3 10 50 6
2JJRE 030 120 S06 3 3 |12 580 6
2JJRE 030 160 S06 3 3 |16 55 6
2JJRE 030 200 S06 3 3 20 60 6
2JJRE 030 250 S06 3 3 25 65 6
2JJRE 030 300 S06 3 3 3 70 6
2JJRE 030 350 S06 3 3 3 75| 6
2JJRE 030 400 S06 3 3 |40 80 6
2JJRE 030 450 S06 3 3 45 90 6
2JJRE 030 500 S06 3 3 | 80 100 6
2JJRE 040 080 S06 4 4 8 50| 6
2JJRE 040 100 S06 4 4 |10 580 6
2JJRE 040 120 S06 4 4 12 50 | 6
2JJRE 040 160 S06 4 4 | 16 55 6
2JJRE 040 200 S06 4 4 | 20 60 6
2JJRE 040 250 S06 4 4 | 256 65 6
2JJRE 040 300 S06 4 4 3 70 6
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R E 4 Flutes JJ Rib End Mills for Hardened Steels
L U
= 4= IZTIH 7158 HI0HIol 2|2 =S

Eﬁ" _ l - DZEL(HRC52~65), Z2|SIEZ APl THUIE A=Y L
: o ot Ael2A ZE(Si) XMalstod Liot2 o] L4EtLct C
s . + DY 3% H802 A3 7130 ML, e
o T 1o « QR ZYE BZotH SREXIUE Z| A5 SIASLICH ‘1;.
S S— (¥ - Zojux 228302, HE, DATAN Hoi 458 wHELD. L]
L2 L « Endmills for pre-hardened and hardened steel (HRc52~65)
hs | . Good wear resistance by high quality Si-based PVD coating.
a S « High precise edge tolerance.
s S « Reinforced edge design for preventing edge chipping.
ER. ‘ « Outstanding performance at high speed machining by ultra fine
L (0.2 ym) WC grade.
i - 4 D Size D Tolerance
Uﬁgg Tcl:osalt -S 208~5 +0~ -0.01mm
: @6 ~12  -0.01 ~ -0.025mm
#08~5  @6~12 Shield Edge -
23 gz Qpx Nz M3 HI 23 gz Qpx Nz M3 Ha
Order Number Diameter Loefng}p Elffee,%me &Yﬁé?]' SB?Qk Order Number Diameter I.oefncgl}th Im%e Eé’:é?,ﬂ Sg?gk
D L L2 L d D L L2 L d
4JJRE 008 010 S04 0.8 08 1 40 4 4JJRE 030 250 S06 3 3 25 | 65 6
4JJRE 008 020 S04 0.8 08| 2 40 | 4 4JJRE 030 300 S06 3 3 3 70| 6
4JJRE 008 030 S04 0.8 08 3 40| 4 4JJRE 040 060 S06 4 4 6 50 | 6
4JJRE 008 040 S04 0.8 08| 4 40 | 4 4JJRE 040 080 S06 4 4 8 50 6
4JJRE 008 050 S04 0.8 08| 5 40 | 4 4JJRE 040 100 S06 4 4 10 50 6
4JJRE 008 060 S04 0.8 08 6 40 | 4 4JJRE 040 120 S06 4 4 12 60 6
4JJRE 008 080 S04 0.8 08 8 40| 4 4JJRE 040 160 S06 4 4 16 55 6
4JJRE 010 020 S04 1 1 2 45 | 4 4JJRE 040 200 S06 4 4 20 60 6
4JJRE 010 030 S04 1 1 3 45 | 4 4JJRE 040 250 S06 4 4 25 65| 6
4JJRE 010 040 S04 1 1 4 45 | 4 4JJRE 040 300 S06 4 4 30 70 | 6
4JJRE 010 060 S04 1 1 6 45 | 4 4JJRE 040 400 S06 4 4 40 80| 6
4JJRE 010 080 S04 1 1 8 45 | 4 4JJRE 050 160 S06 5 5 16 60 6
4JJRE 010 100 S04 1 1 10 | 80 4 4JJRE 050 200 S06 5 5 20 60 | 6
4JJRE 010 120 S04 1 1 12 50 4 4JJRE 050 250 S06 5 5 25 65| 6
4JJRE 010 140 S04 1 1 14 | 50 4 4JJRE 050 300 S06 5 5 30 70 | 6
4JJRE 010 160 S04 1 1 16 50 4 4JJRE 050 400 S06 8 o) 40 80 6
4JJRE 012 040 S04 1.2 12 4 45 | 4 4JJRE 060 200 S06 6 6 20 60 | 6
4JJRE 012 060 S04 1.2 12 6 45 4 4JJRE 060 300 S06 6 6 30 75| 6
4JJRE 012 080 S04 1.2 12 8 45 | 4 4JJRE 060 400 S06 6 6 40 80 | 6
4JJRE 012 100 S04 1.2 12 10 50 4 4JJRE 060 500 S06 6 6 50 90 | 6
4JJRE 012 120 S04 1.2 12 12 50 | 4 New 4JJRE 080 250 S08 8 12 | 256 | 65 8
4JJRE 012 160 S04 1.2 12 16 50 @ 4 New 4JJRE 080 400 S08 8 12 1 40 100 8
4JJRE 015 040 S04 1.5 15 4 45 | 4 New 4JJRE 080 500 S08 8 12 1 50 110| 8
4JJRE 015 060 S04 1.5 15 6 45 4 New 4JJRE 100 300 S10 10 15 30 | 70 10
4JJRE 015 080 S04 1.5 15 8 45 | 4 New 4JJRE 100 500 S10 10 15 | 50 100 10
4JJRE 015 100 S04 1.5 15 10 60 @ 4 New 4JJRE 100 600 S10 10 15 | 60 120 10
4JJRE 015 120 S04 1.5 15 12 50 | 4 New 4JJRE 120 400 S12 12 18 | 40 80 12
4JJRE 015 160 S04 1.5 15 16 50 | 4 New 4JJRE 120 600 S12 12 18 60 110 12
4JJRE 020 040 S04 2 2 4 45 | 4 New 4JJRE 120 700 S12 12 18 | 70 130 12
4JJRE 020 060 S04 2 2 6 45 | 4
4JJRE 020 080 S04 2 2 8 45 | 4
4JJRE 020 100 S04 2 2 10 50 4
4JJRE 020 120 S04 2 2 |12 |50 4
4JJRE 020 140 S04 2 2 14 | 50 4
4JJRE 020 160 S04 2 2 16 | 50 4
4JJRE 020 180 S04 2 2 18 50 4
4JJRE 020 200 S04 2 2 20 50 4
4JJRE 025 100 S04 2.5 25 10 650 | 4
4JJRE 025 120 S04 2.5 25 12 560 | 4
4JJRE 025 160 S04 25 25 16 50 @ 4
4JJRE 025 200 S04 2.5 25120 60 | 4
4JJRE 025 250 S04 225 25 25 60 | 4
4JJRE 030 060 S06 3 3 6 45 | 6
4JJRE 030 080 S06 3 3 8 45 | 6
4JJRE 030 100 S06 3 3 10 | 80 6
4JJRE 030 120 S06 3 3 12 50 6
4JJRE 030 160 S06 3 3 16 | 55 | 6
4JJRE 030 200 S06 3 3 20 60 | 6
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3 |  ZUEE SZ 0.05mm HERE MASHLICE

(]

2d

6{9 Dﬁ , o ZORXZZES0.2umS AME, TEHHAN Holt §5S LELc
) — - Endmills for pre-hardened and hardened steel (HRc52~65)

! « Good wear resistance by high quality Si-based PVD coating.

hS « High precise edge tolerance.

Reinforced edge design for preventing edge chipping.

Produce down to 0.05mm in diameter endmills at the first time in Korea.

« Qutstanding performance at high speed machining by ultra fine

T

©. 2um) we grade D Size D Tolerance
20.03 ~ 0.15 +0~ -0.005mm
20.2~55 +0~-0.01mm
[+°‘°°°5] [0‘001] [:701 '“_‘g Eﬁ 03 #14~20 -0015~ -0.03mm
@0.03~0.15 @0.2~55 @6~12 @14 ~ 20 Shield Edge chel :mm
=23 =23 My 43 )| =3 2% N¥ 43 Hi
Order Number Diameter Loefngl}{] Eef/:gril.: SB?Qk Order Number Diameter I.oefng}{] Loeyr?gr?l!! SB?ETK
D L1 L d D L1 L d
New 2JJE 0003 00045 S04 0.03 0.045 40 | 4 2JJE 029 080 S04 2.9 8 45 | 4
New 2JJE 0004 0006 S04 0.04 0.06 40 4 2JJE 030 080 S04 3 8 45 | 4
2JJE 0005 0008 S04 0.05 008 40 | 4 2JJE 030 080 S06 3 8 45 | 6
2JJE 0006 001 S04 0.06 01 40 4 2JJE 035 100 S06 815 10 45 6
2JJE 0007 0012 S04 0.07 012 | 40 | 4 2JJE 040 100 S04 4 10 | 45 4
2JJE 0008 0015 S04 0.08 0.15 40 4 2JJE 040 110 S06 4 11 45 6
2JJE 0009 0017 S04 0.09 017 | 40 | 4 2JJE 045 110 S06 4.5 11 45 6
2JJE 001 002 S04 0.1 02 40 4 2JJE 050 130 S06 B 183 560 6
2JJE 0015 003 S04 0.15 03 40 4 2JJE 055 130 S06 55 13 50 6
2JJE 002 004 S04 0.2 04 40 4 2JJE 060 130 S06 6 13 | 60 | 6
2JJE 0025 005 S04 0.25 05 40 4 2JJE 065 160 S08 6.5 16 60 8
2JJE 003 006 S04 0.3 06 40 4 2JJE 070 160 S08 7 16 60 8
2JJE 0035 007 S04 0.35 0.7 | 40 4 2JJE 075 160 S08 7.5 16 60 8
2JJE 004 008 S04 0.4 0.8 40 4 2JJE 080 190 S08 8 19 60 8
2JJE 0045 009 S04 0.45 09 40 4 2JJE 085 190 S10 8.5 19 | 70 10
2JJE 005 010 S04 0.5 1 40 4 2JJE 090 190 S10 9 19 70 10
2JJE 0055 011 S04 0.55 11 40 4 2JJE 095 190 S10 9.5 19 | 70 10
2JJE 006 012 S04 0.6 12 40 4 2JJE 100 220 S10 10 22 | 70 10
2JJE 0065 013 S04 0.65 1.3 40 4 2JJE 105 220 S12 10.5 22 | 75 12
2JJE 007 014 S04 0.7 14 40 4 2JJE 110 220 S12 11 22 | 75 12
2JJE 0075 015 S04 0.75 15 40 4 2JJE 115 220 S12 11.5 22 | 75 12
2JJE 008 016 S04 0.8 16 40 4 2JJE 120 260 S12 12 26 | 75 12
2JJE 0085 017 S04 0.85 1.7 40 4 2JJE 140 260 S14 14 26 | 80 14
2JJE 009 020 S04 0.9 2 40 4 2JJE 140 260 S16 14 26 | 90 16
2JJE 0095 020 S04 0.95 2 40 4 2JJE 160 350 S16 16 35 | 100 16
2JJE 010 025 S04 1 25 40 4 2JJE 180 350 S18 18 35 | 100 18
2JJE 010 025 S06 1 25 40 6 2JJE 200 400 S20 20 40 | 100 20
2JJE 011 027 S04 1.1 27 40 4
2JJE 012 030 S04 1.2 3 40 4
2JJE 013 032 S04 148 32 40 4
2JJE 014 035 S04 1.4 35 40 4
2JJE 015 040 S04 1.5 4 40 4
2JJE 015 040 S06 1.5 4 40 6
2JJE 016 040 S04 1.6 4 40 4
2JJE 017 042 S04 1.7 42 | 40 4
2JJE 018 045 S04 1.8 45 40 4
2JJE 019 050 S04 1.9 5 40 4
2JJE 020 060 S04 2 6 40 4
2JJE 020 060 S06 2 6 40 6
2JJE 021 060 S04 2.1 6 40 4
2JJE 022 060 S04 2.2 6 40 4
2JJE 023 060 S04 2.3 6 40 4
2JJE 024 080 S04 2.4 8 45 | 4
2JJE 025 080 S04 25 8 45 4
2JJE 025 080 S06 2.5 8 45 | 6
2JJE 026 080 S04 2.6 8 45 | 4
2JJE 027 080 S04 2.7 8 45 | 4
2JJE 028 080 S04 2.8 8 45 | 4
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. Endmills for pre-hardened and hardened steel (HRc52~65)

« Good wear resistance by high quality Si-based PVD coating.

. High precise edge tolerance.

« Reinforced edge design for preventing edge chipping.

« Outstanding performance at high speed machining by ultra fine
(0.2 ym WC grade.
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rr
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SalJas

- = D Size D Tolerance
HETE 3o° 20.5~55  +0~-0.01mm
Coating Helix Angle \ 26 ~12  -0.01 ~-0.025mm
e == 2o @14 ~20 -0.015~-0.03mm
#05~55 @6~12 @14~20 Shield Edge
el mm

New 4JJE 005 010 S04 4
4JJE 006 012 S04 4
New 4JJE 007 014 S04 0.7 1 .4 4O 4
4JJE 008 016 S04 0.8 16 | 40 4
New 4JJE 009 018 S04 0.9 1.8 1 40 4
4JJE 010 025 S04 1 25 | 40 | 4
4JJE 010 025 S06 1 25 40  ©
4JJE 012 030 S04 1.2 3 40 4
4JJE 015 040 S04 1.5 4 | 40 4
4JJE 015 040 S06 1.5 4 140 6
4JJE 020 060 S04 2 6 | 40 4
4JJE 020 060 S06 2 6 40 ©
4JJE 025 080 S04 25 8 |45 4
4JJE 025 080 S06 25 8 45 6
4JJE 030 080 S04 3 8 | 45 4
4JJE 030 080 S06 3 8 45 6
4JJE 035 100 S06 3.5 10 45 6
4JJE 040 110 S04 4 11 45 4
4JJE 040 110 S06 4 11 1 45 6
4JJE 045 110 S06 4.5 11 45 6
4JJE 050 130 S06 5 13 50 6
4JJE 055 130 S06 5.5 183 50 6
4JJE 060 130 S06 6 13 650 6
4JJE 080 190 S08 8 19 60 8
4JJE 100 220 S10 10 22 70 10
4JJE 120 260 S12 12 26 75 12
New 4JJE 140 300 S14 14 30 90 14
New 4JJE 160 350 S16 16 35 100 16
New 4JJE 200 400 S20 20 40 100 20
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4 Flutes JJ 45 °Helix End Mills for Hardened Steels

h5

h5

4JJHE 010 015 S06
4JJHE 010 025 S06
4JJHE 010 035 S06
4JJHE 010 050 S06
4JJHE 015 040 S06
4JJHE 015 060 S06
4JJHE 015 080 S06
4JJHE 020 030 S06
4JJHE 020 050 S06
4JJHE 020 080 S06
4JJHE 020 100 S06
4JJHE 025 060 S06
4JJHE 025 080 S06
4JJHE 025 100 S06
4JJHE 030 060 S06
4JJHE 030 080 S06
4JJHE 030 120 S06
4JJHE 030 150 S06
4JJHE 035 080 S06
4JJHE 040 080 S06
4JJHE 040 110 S06
4JJHE 040 150 S06
4JJHE 040 200 S06
4JJHE 045 110 S06
4JJHE 050 100 S06
4JJHE 050 130 S06
4JJHE 050 200 S06
4JJHE 050 250 S06
4JJHE 050 300 S06
4JJHE 060 130 S06
4JJHE 060 150 S06
4JJHE 060 200 S06
4JJHE 060 250 S06
4JJHE 060 300 S06
4JJHE 070 160 S08
4JJHE 080 200 S08
4JJHE 080 250 S08
4JJHE 080 300 S08
4JJHE 080 400 S08
4JJHE 090 220 S10
4JJHE 100 220 S10
4JJHE 100 300 S10
4JJHE 100 400 S10
4JJHE 100 500 S10
4JJHE 120 260 S12
4JJHE 120 350 S12
4JJHE 120 500 S12
4JJHE 120 600 S12

@6 ~12

= ~ = = W
e e il R e o i e IS WG I el o

DO WN O WNNDWNN=Z2WNN =2 2+ WONN 22N
OO OO OOONNOOUMOOLOOUOUWOUOWO—~+0OWum
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@16 ~ 20

40
45
40
40
40
40
40
40
45
45
45
50
45
45
50
50
45
45
45
55
60
50
50
50
60
70
75
50
55
60
70
75
60
60
70
80
90
70
70
80
90
100
75
90
100
110
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Helix Angle

dcal

JIOIHI0]45° HIEIA o=

1B EZ(HRc52~65), Z2|SHEZ AIEe| 1&£71S

oot Ae|ZA FE(Si) XMelst WotE do| L
T A M2 YU Jh30 MERLC
AMR Zds BL6tH LEXLS 2|43} StUS LT

45" AEA Fooz MAlst 14 10|S 7+30 Mgt

Z0RA ZZS(0.2m)S e, TEHMA| Holt 452 LRAFLICH
Endmills for pre-hardened and hardened steel (HRc52~65)
Good wear resistance by high quality Si-based PVD coating.

High precise edge tolerance.

Reinforced edge design for preventing edge chipping.

45°degree helix design for high speed, feed condition.
Outstanding performance at high speed machining by ultra fine
(0.2 ym WC grade.

D Size D Tolerance
21 ~5 +0~ -0.01mm
\‘ 6 ~12  -0.01~ -0.025mm
@16 ~20 -0.015~ -0.03mm

Shield Edge

ctel :mm

w 4JJHE 140 350 S14
New 4JJHE 140 550 S14 110

4JJHE 160 350 S16 16 35 90 16

4JJHE 160 500 S16 16 50 110 16
New 4JJHE 160 700 S16 16 70 130 16
New 4JJHE 180 380 S18 18 38 100 18
New 4JJHE 200 400 S20 20 40 100 20
New 4JJHE 200 550 S20 20 55 |120| 20
New 4JJHE 200 750 S20 20 75 160 20
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6&8 Flutes JJ 45° Helix End Mills for Hardened Steels

688 TZTH J12S HOWI0145° HEA HED

« DZEZ(HRc52~70), Z2|SIEZ Alge 14713 A=Y
stef Me|2 A ZE(Si) Melstod Lotz o] fagLc.
st Hotr ot TP IX Mo 2 ZFUIIZ0| HetgfLch
I 24S B50f SRABE A48 s
o 45°SEIA sﬂMoE M7sto] I4 Tols JHR=ol| X EEtLct
e o ZOEXZZEFH0.2mS AME, DHHAN Holh 452 LLCH
% [& §\§§ j - Endmills for pre-hardened and hardened steel (HRc52~70)
« Good wear resistance by high quality Si-based PVD coating.
L1
L « Precise run-out and tolerance for finish machining.
» Reinforced edge design for preventing edge chipping.

« 45°degree helix design for high speed, feed condition.
« Outstanding performance at high speed machining by ultra fine

rr

SalJas

2D
2d

(0.2 um) WC grade.
- - D Size D Tolerance
o 23 ~5 +0~ -0.01mm
0-0.01 2! 0.0 @14 ~20 -0.015~-0.03mm
@3~5 @6 ~12 @14 ~ 25 Shield Edge cte|: mm
6JJHE 030 100 S06 3 6 6JJHE 200 1200 S20 20 120 180 20
6JJHE 030 150 S06 3 6 8JJHE 250 1000 S25 25 100 160 25
New 6JJHE 030 200 S06 3 20 60 6 8JJHE 250 1300 S25 25 130 200 25
6JJHE 040 120 S06 4 12 | 50 6
6JJHE 040 160 S06 4 16 | 50 6
New 6JJHE 040 200 S06 4 20 60 6
6JJHE 050 150 S06 5 15 50 6
6JJHE 050 200 S06 5 20 60 6
New 6JJHE 050 250 S06 5 25 60 6
6JJHE 060 150 S06 6 15 | 50 6
6JJHE 060 200 S06 6 20 60 6
6JJHE 060 250 S06 6 25 65 6
6JJHE 060 300 S06 6 3 | 70 6
6JJHE 060 350 S06 6 35 | 75 | 6
New 6JJHE 060 400 S06 6 40 80 6
6JJHE 080 200 S08 8 20 | 60 8
6JJHE 080 250 S08 8 25 65 8
6JJHE 080 300 S08 8 30 75 8
6JJHE 080 350 S08 8 35 | 80 8
6JJHE 080 400 S08 8 40 90 8
6JJHE 080 450 S08 8 45 100 8
6JJHE 080 500 S08 8 50 100 8
6JJHE 100 250 S10 10 25 | 70 10
6JJHE 100 350 S10 10 35 90 10
6JJHE 100 450 S10 10 45 1100 10
6JJHE 100 500 S10 10 50 | 100 10
6JJHE 100 600 S10 10 60 110 10
6JJHE 120 300 S12 12 30 80 12
6JJHE 120 400 S12 12 40 | 90 12
6JJHE 120 500 S12 12 50 100 12
6JJHE 120 600 S12 12 60 110 12
6JJHE 120 700 S12 12 70 1120 12
New 6JJHE 140 350 S14 14 35 | 90 14
New 6JJHE 140 550 S14 14 55 110 14
6JJHE 160 350 S16 16 35 | 90 16
6JJHE 160 500 S16 16 50 | 110 16
6JJHE 160 650 S16 16 65 120 16
6JJHE 160 800 S16 16 80 | 150 16
6JJHE 160 900 S16 16 90 | 160 16
6JJHE 160 1000 S16 16 100 160 16
New 6JJHE 180 400 S18 18 40 100 18
New 6JJHE 180 650 S18 18 65 120 18
6JJHE 200 450 S20 20 45 1100 20
6JJHE 200 600 S20 20 60 120 20
6JJHE 200 800 S20 20 80 | 150 20
6JJHE 200 900 S20 20 90 160 20
6JJHE 200 1000 S20 20 100 160 20
6JJHE 200 1100 S20 20 110 | 170 20
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2 Flutes JJ Rib Corner Radius End Mills for Hardened Steels

2 THTI 1B HOMO 2/ Tl HLIQA sy s
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L ‘ . Endmills for pre-hardened and hardened steel (HRc52~70)
R s . Good wear resistance by high quality Si-based PVD coating.
$ 5 ® N « High precise edge tolerance.
S ’ s « Designed for minimizing edge chipping by corner R shape.
— « Various corner R and flute length for wide range application.
L ‘ « Outstanding performance at high speed machining by ultra fine
: (0.2m WC grade.
/ D Size D Tolerance
@.2~5 +0~-0.0lmm
B | u;!.’.!ﬁ \Rl \RJ \RJ @6 ~12  -0.005 ~ -0.015mm
£0.005 J{_0.01 J 0.015 216 -0.01 ~ —0.02mm
R0.02~05 Ri~15 R2-~3 ol +
23 gz Qpx Nz M3 HI 23 gz Qpx Nz M3 HI
Order Number Diameter I.Oefngl}{] Iﬁeﬁgt%e Eg:é?rl]l Sg?gk Order Number Diameter Loefngl}th ELfga:gtit\I{]e LOevr?grztalﬂ Sg?gk
D xR L L2 L d D xR L L2 L d
2JJCR 002 0002 005 02XR0.02 02 05 40 4 2JJCR005001060 |O5XR0O.1 05| 6 45 | 4
2JJCR 0020002010 | 0.2XR0.02 0.2 A1 40 4 2JJCR 006 0002020 |0.6 XR0.02 06 2 | 45 | 4
2JJCR 002 0002 015 02XR0.02 02 15 40 4 2JJCR 006 0002030 |0.6XR0.02 06 3 45 | 4
2JJCR 002 0005 005 02XR0.05 02 05 40 4 2JJCR 006 0002040 | 0.6 XR0.02 0.6 4 45 | 4
2JJCR 0020005010 | 0.2XR0.05 /0.2 | 1 40 4 2JJCR 006 0002060 |0.6 XR0.02 06 6 |45 | 4
2JJCR 002 0005 015 02XR0.05 02 15 40 4 2JJCR 006 0002080 |0.6 XR0.02 06 8 | 45 | 4
2JJCR 003 0002 010 0.3XR0.02 03 | 1 40 4 New 2JJCR 006 0002100 0.6 XR0.02 | 0.6 10 45 4
2JJCR0030002020 | 0.3XR0.02 03 2 40 4 2JJCR 006 0005020 |0.6 XR0.05 06 2 | 45 | 4
2JJCR 003 0002 030 0.3XR0.02 03 3 40 | 4 2JJCR 006 0005030 0.6 XR0.05 0.6 3 45 | 4
2JJCR 003 0005 010 0.3XR0.05 03 | 1 40 | 4 2JJCR 006 0005040 | 0.6 XR0.05 0.6 4 45 | 4
2JJCR0030005020 | 0.3XR0.05 03 2 40 4 2JJCR 006 0005060 |0.6 XR0O.05 06 6 |45 | 4
2JJCR0030005030 |0.3XR0.05/03 3 40 4 2JJCR 006 0005080 | 0.6XR0.05 06 8 | 45 4
2JJCR 004 0002 010 0.4XR0.02 04 | 1 40 4 New 2JJCR 006 0005100 0.6 XR0.05 | 0.6 10 45 4
2JJCR0040002020 | 04XR0.02 04 2 40 4 2JJCR006001020 |0.6XRO1 06 2 45 | 4
2JJCR 004 0002 030 0.4XR0.02 04 3 40 | 4 2JJCR006 001030 |0.6XR0O.1 06 3 45 | 4
2JJCR 004 0002 040 0.4XR0.02 04 4 40 | 4 2JJCR006001040 |0.6XR0O.1 06 4 45 | 4
2JJCR 004 0005 010 04 XR0.05 04 1 40 4 2JJCR006001060 |O.6XRO.1 06| 6 45 | 4
2JJCR0040005020 | 04XR0.05 04 2 40 4 2JJCR006001080 |0.6XR0O1 06 8 | 45 | 4
2JJCR 004 0005 030 0.4XR0.05 04 3 40 4 New 2JJCR006 001100 |0.6XR0O.1 |06 10 45 4
2JJCR 004 0005 040 04XR0.05 04 4 40 | 4 2JJCR007001020 |0.7XRO.1 0.7 2 45 | 4
2JJCR 004 001 010 0.4XR01 04 | 1 40 4 2JJCR007001 040 |0.7XR0.1 0.7 4 45 | 4
2JJCR 004 001 015 04XR01 04 15 40 4 2JJCR007001060 |0.7XR01 0.7 6 | 45 | 4
2JJCR 004 001 020 04XR01 04 2 40 | 4 2JJCR 008 0002020 0.8 XR0.02 0.8 2 45 | 4
2JJCR 004 001 030 04XR01 04 3 40 | 4 2JJCR 0080002040 |0.8XR0.02 08 4 45 | 4
2JJCR 004 001 040 04XR01 04 4 40 | 4 2JJCR 0080002060 |0.8XR0.02 0.8 6 45 4
2JJCR 005 0002 010 0.5XR0.02 05 | 1 45 | 4 2JJCR 0080002080 |0.8XR0.02 08 8 | 45 | 4
2JJCR0050002015 |0.5XR0.02 05 15 45 4 New 2JJCR 008 0002100 0.8 XR0.02 | 0.8 10 45 4
2JJCR 005 0002 020 0.5XR0.02 05 2 45 4 2JJCR 008 0005020 | 0.8 XR0.05 0.8 2 45 4
2JJCR 005 0002 025 0.5XR0.02 05 25 45 4 2JJCR 008 0005040 |0.8XR0.05 0.8 4 45 | 4
2JJCR0050002030 | 05XR0.02 05 3 45 4 2JJCR 008 0005060 |0.8 XR0.05 08 6 | 45 | 4
2JJCR 005 0002 040 0.5XR0.02 05 4 45 4 2JJCR 0080005080 | O.8XR0.05 08| 8 45 | 4
2JJCR 005 0002 050 0.5XR0.02 05 b5 45 4 New 2JJCR 008 0005100 | 0.8XR0.05 | 0.8 10 45 4
2JJCR 005 0002 060 05XR0.02 05 6 45 4 2JJCR008001020 |0.8XRO.1 108 2 45 | 4
2JJCR 0050005010 | 0.5XR0.05 0.5 1 45 4 2JJCR008001040 |0.8XR0O1 08 4 45 | 4
2JJCR 005 0005 015 0.5XR0.05 05 15 45 4 2JJCR008001 060 |0.8XR0O.1 |08 6 45 4
2JJCR 005 0005 020 0.5XR0.05 05 2 45 | 4 2JJCR008001080 |0.8XR0O.1 08 8 |45 | 4
2JJCR 005 0005 025 0.5XR0.05 05 25 45 4 New 2JJCR008 001100 |O.8XR0.1 0.8 10 45 | 4
2JJCR 005 0005 030 0.5XR0.05 05 3 45 | 4 2JJCR008002020 |0.8XR02 08 2 45 | 4
2JJCR 005 0005 040 0.5XR0.05 05 4 45 | 4 2JJCR008002040 |0.8XR0.2 08 4 45 | 4
2JJCR0050005050 | 0.5XR0.05 05 &5 45 4 2JJCR008002060 |0.8XR02 08 6 @45 | 4
2JJCR 005 0005 060 0.5XR0.05 05 ©6 45 | 4 2JJCR008002080 |0.8XR0.2 08 8 45 | 4
2JJCR 005 001 010 0.5XR0.1 05 | 1 45 | 4 New 2JJCR008002100 |0.8XR0.2 |08 10 45 4
2JJCR 005 001 015 05XR01 |05 15 45 4 2JJCR 010 0002 040 | 1 X R0O.02 1 4 45 | 4
2JJCR 005 001 020 0.5XR01 05 2 45 4 2JJCR 010 0002 060 |1 X R0.02 1 6 45 | 4
2JJCR 005 001 025 05XR01 05 25 45 4 2JJCR 010 0002 080 | 1 X R0.02 1 8 45 | 4
2JJCR 005 001 030 05XR01 05 3 45 | 4 2JJCR 0100002 100 |1 X R0.02 1 10 50 4
2JJCR 005 001 040 0.5XR01 |05 4 45 4 2JJCR 0100002120 | 1 X R0.02 1 12 50 | 4
2JJCR 005 001 050 0.5XR0.1 05 & 45 | 4 2JJCR 0100002 160 |1 X R0.02 1 16 50 4
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A Lengih Effective Overall Shank . Length Effective Overall Shank

Order Number Diameter S floeite DN St Order Number Diameter 'St ‘Length Longin D (1]
D xR L1 L2 L d D xR L1 L2 L d

2JJCR 0100002200 |1 XR0.02
2JJCR 0100005040 |1XR0.05
2JJCR 0100005060 |1 XR0.05
2JJCR 0100005080 | 1XR0.05
2JJCR 0100005100 |1 XR0.05
2JJCR 0100005120 |1 XR0.05
2JJCR 0100005160 |1 XR0.05
2JJCR 0100005200 |1 XR0.05
2JJCR 010 001 040 1 XR0A1

2JJCR 010 001 060 1 XR0.1

2JJCR 010 001 080 1 XR01

2JJCR 010 001 100 1XR01

2JJCR 010001 120 1 XRO.1 12 | 50
2JJCR 010 001 160 1XR0.1 16 | 50

1 20 | 50
1
1
1
1
1
1
1
1
1
1
1
1
1
2JJCR 010 001 200 1 XR0A1 1 20 | 80
1
1
1
1
1
1
1
1
1
1
1
1
1
1

4 | 45
6 | 45
8 | 45
10 | 80
12 60
16 | 50
20 | 50
4 | 45
6 | 45
8 | 45
10 | 580

2JJCR 012 003 200 12XR03 1.2 20 &0
2JJCR0150002040 |1.5XR0.02 15 4 | 45
2JJCR0150002060 |1.5XR0.02 |15 6 45
2JJCR0150002080 |1.5XR0.02 (1.5 8 45
2JJCR0150002100 |1.5XR0.02 1.5 10 | 50
2JJCR0150002120 |1.5XR0.02 (1.5 12 | 50
2JJCR0150002160 |1.5XR0.02 1.5 16 50
2JJCR 0150002200 |1.5XR0.02 1.5 20 | 50
2JJCR0150005040 |1.5XR0.05 1.5 4 |45
2JJCR0150005060 | 1.5XR0.05 1.5 6 45
2JJCR0150005080 |1.5XR0.05 15 8 |45
2JJCR 0150005100 |1.5XR0.05 1.5 10 | 50
2JJCR0150005120 |1.5XR0.05 1.5 12 50
2JJCR0150005160 | 1.5XR0.05 1.5 16 50
2JJCR 0150005200 |1.5XR0.05 1.5 20 | 50
2JJCR 015 001 040 1.5XR01 15 4 45
2JJCR 015 001 060 1.5 XR0.1 15 6 |45
2JJCR 015 001 080 1.5XRO0.1 15| 8 |45
2JJCR 015001 100 1.5 XR0.1 15 10 | 60
2JJCR 015001 120 1.5 XR0.1 15| 12 | 80
2JJCR 015001 160 1.5 XR0.1 15 16 | 50
2JJCR 015 001 200 1.5XRO0.1 1.5 20 50
2JJCR 015 002 040 1.5XR0.2 15 4 |45
2JJCR 015 002 060 1.5XR0.2 15| 6 |45
2JJCR 015 002 080 1.5XR0.2 15 8 |45
2JJCR 015 002 100 1.5XR0.2 1.5 10 | 50
2JJCR 015002 120 1.5XR0.2 15 12 | 80
2JJCR 015 002 160 1.5XR0.2 1.5 16 | 50
2JJCR 015 002 200 1.5XR0.2 15 20 | 60
2JJCR 015 003 040 1.5XR0.3 15 4 45
2JJCR 015 003 060 1.5XR0.3 15 6 |45
2JJCR 015 003 080 1.5XR0.3 16 8 |45
2JJCR 015 003 100 1.5XR0.3 1.5 10 | 60
2JJCR 015003 120 1.5XR0.3 1.5 12 | 50
2JJCR 015 003 160 1.5XR0.3 1.5 16 | 50
2JJCR 015 003 200 1.5XR0.3 1.5 20 50
2JJCR 015 005 040 1.5XR0.5 15 4 |45
2JJCR 015 005 060 1.5 XR0.5 15 6 |45
2JJCR 015 005 080 1.5XR0.5 15 8 |45
2JJCR 015 005 100 1.5XR0.5 1.5 10 | 50
2JJCR 015005 120 1.5XR0.5 1.5 12 | 50
2JJCR 015 005 160 1.5XR0.5 1.5 16 | 50
2JJCR 015 005 200 1.5XR0.5 15 20 | 80

2JJCR 010 002 040 1XR0.2 4 | 45
2JJCR 010 002 060 1XR0.2 6 | 45
2JJCR 010 002 080 1XR0.2 8 | 45
2JJCR 010 002 100 1XR0.2 10 | 50
2JJCR 010002 120 1XR0.2 12 | 80
2JJCR 010 002 160 1XR0.2 16 | 50
2JJCR 010 002 200 1XR0.2 20 | 50
2JJCR 010 003 040 1XR0.3 4 | 45
2JJCR 010 003 060 1XR0.3 6 | 45
2JJCR 010 003 080 1XR0.3 8 | 45
2JJCR 010 003 100 1XR0.3 10 80
2JJCR 010 003 120 1XR0.3 12 | 80
2JJCR 010 003 160 1XR0.3 16 50
2JJCR 010 003 200 1XR0.3 20 | 80
2JJCR0120002040 |1.2XR0.02 12 4 45
2JJCR0120002060 |1.2XR0.02 12| 6 | 45
2JJCR0120002080 |1.2XR0.02 12 8 @ 45
2JJCR0120002100 |1.2XR0.02 1.2 10 &0
2JJCR0120002120 |1.2XR0.02 12 12 50
2JJCR0120002160 |1.2XR0.02 1.2 16 50
2JJCR0120002200 |1.2XR0.02 1.2 20 50
2JJCR0120005040 |1.2XR0.05 12| 4 | 45
2JJCR0120005060 |1.2XR0.05 12 6 @ 45
2JJCR0120005080 |1.2XR0.05 12 8 @ 45
2JJCR0120005100 |1.2XR0.05 1.2 10 @ 50
2JJCR0120005120 |1.2XR0.05 1.2 12 50
2JJCR0120005160 |1.2XR0.05 1.2 16 50
2JJCR0120005200 |1.2XR0.05 1.2 20 @ 50

A AEAADAMDANDANDMDDDIDDAEDANDNDNDNDDDDDAEDANDNDANDNDDDMDAEDADNDANDANDDDDIDDAEDAEDANDNMDDBDDDDMDAEDAEDLNDMNDNMDDDDDADAEDNDNDNDD
B i i T T T T =T = i S R S S e e e e e i T T T T = T T = T S I S S S S S e e N S i i T

2JJCR 012 001 040 12XR01 1.2 | 4 | 45 2JJCR 020 0002 060 |2 X R0.02 2 6 45
2JJCR 012 001 060 12XR01 12| 6 | 45 2JJCR 020 0002 080 |2 X R0.02 2 8 | 45
2JJCR 012 001 080 12XR01 12| 8 | 45 2JJCR 020 0002100 |2 XR0.02 2 10 50
2JJCR 012 001 100 1.2XR01 12| 10 | 80 2JJCR 020 0002120 |2 XR0.02 2 12 80
2JJCR 012 001 120 12XR01 12| 12 | 50 2JJCR 020 0002160 |2 X R0.02 2 16 | 60
2JJCR 012 001 160 12XR01 12| 16 | 50 2JJCR 020 0002200 |2 X R0.02 2 1 20 50
2JJCR 012 001 200 12XR01 12| 20 | 80 2JJCR 020 0002250 |2 XR0.02 2 256 60
2JJCR 012 002 040 12XR02 12| 4 | 45 2JJCR 020 0005 060 |2 X R0.05 2 6 | 45
2JJCR 012 002 060 12XR02 12| 6 | 45 2JJCR 020 0005080 |2 X R0.05 2 8 45
2JJCR 012 002 080 12XR02 12| 8 | 45 2JJCR 020 0005100 |2 XR0.05 2 10 80
2JJCR 012 002 100 12XR02 12 10 50 2JJCR 020 0005120 | 2 X R0.05 2 12 | 60
2JJCR 012002 120 12XR02 12| 12 | 80 2JJCR 020 0005160 |2 X R0.05 2 16 50
2JJCR 012 002 160 12XR02 12| 16 | 50 2JJCR 020 0005200 |2 XR0.05 2 20 &0
2JJCR 012 002 200 1.2XR02 12| 20 | 80 2JJCR 020 0005250 |2 XR0.05 2 256 60
2JJCR 012 003 040 12XR03 12| 4 | 45 2JJCR 020 001 060 2XR0.1 2 6 | 45
2JJCR 012 003 060 12XR03 12| 6 | 45 2JJCR 020 001 080 2XR0.1 2 8 45
2JJCR 012 003 080 12XR03 12| 8 | 45 2JJCR 020 001 100 2XR0.1 2 10 80
2JJCR 012 003 100 12XR03 12| 10 | 80 2JJCR 020 001 120 2XR0.1 2 12 50
2JJCR 012 003 120 12XR03 12| 12 | 80 2JJCR 020 001 160 2XR0.1 2 16 50
2JJCR 012 003 160 1.2XR03 12| 16 | 50 2JJCR 020 001 200 2 XR0.1 2 20 50
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[} Order Number Dameter g Efecte Eg,?é?r'{ S Order Number Diameter &g ffectio Log’ﬁg'?ﬂ S il
D xR L1 L2 L d D xR L1 L2 L d
2JJCR 020 001 250 | 2 XRO0.1 2 256 60 4 2JJCR 030003400 | 3XR0.3 3 |40 80 6
New 2JJCR 020 001 300 | 2 XR0.1 2 3 70 | 4 2JJCR 030005100 | 3XR0.5 3 10 50 | 6
2JJCR 020 002 060 | 2 XR0.2 2 6 45 4 2JJCR 030005120 | 3XR0.5 3 12 /60 | 6
2JJCR 020 002080 | 2 XR0.2 2 8 45 4 2JJCR 030005160 | 3XR0.5 3 | 16 |55 | 6
2JJCR 020002100 | 2XR0.2 2 10 60 4 2JJCR 030005200 | 3XR0.5 3 20 |60 | ©
2JJCR 020002120 | 2XR0.2 2 12 ' 60 4 2JJCR 030005250 | 3XR0.5 3 25 |65 ©
2JJCR 020002160 | 2XR0.2 2 16 50 | 4 2JJCR 030005300 | 3XR0.5 3 |3 70 6
2JJCR 020 002200 | 2 XR0.2 2 20 50 | 4 2JJCR 030005350 | 3XR0.5 3 |3 |75 | 6
2JJCR 020 002250 | 2 XR0.2 2 256 60| 4 2JJCR 030005400 | 3XR0.5 3 | 40 |80 | 6
New 2JJCR 020 002300 | 2XR0.2 2 30 70 | 4 2JJCR 030010100 | 3XR1 3 10 580 | 6
2JJCR 020 003 060 | 2 XR0.3 2 6 45 4 2JJCR030010120 | 3XR1 3 12 /50 | 6
2JJCR 020 003 080 | 2 XR0.3 2 8 45 4 2JJCR 030010160 | 3XR1 3 16 55 | 6
2JJCR 020003100 | 2 XR0.3 2 10 50 | 4 2JJCR 030010200 | 3XR1 3 |20 60 6
2JJCR 020003120 | 2XR0.3 2 12 1 50 | 4 2JJCR 030010250 | 3XR1 3 25 |65 6
2JJCR 020 003160 | 2 XR0.3 2 16 1 60 4 2JJCR 030010300 | 3XR1 3 38 |70 | ©6
2JJCR 020 003 200 | 2 XR0.3 2 20 50 | 4 2JJCR 030010350 | 3XR1 3 |3 |76 | 6
2JJCR 020 003 250 | 2 XR0.3 2 26 60| 4 2JJCR 030010400 | 3XR1 3 |40 80 6
New 2JJCR 020 003300 | 2XR0.3 2 3 70 | 4 2JJCR 040001120 | 4 XRO.1 4 12 50 | 6
2JJCR 020 005 060 | 2 XR0.5 2 6 45 4 2JJCR 040001160 | 4 X RO.1 4 16 55 | 6
2JJCR 020 005080 | 2 XR0.5 2 8 45 4 2JJCR 040001 200 | 4 X RO.1 4 |20 60 6
2JJCR 020 005100 | 2 XR0.5 2 10 60 4 2JJCR 040001 250 | 4 X RO.1 4 |25 |65 6
2JJCR 020 005120 | 2 XR0.5 2 12 1 60 4 2JJCR 040001 300 | 4 X RO.1 4 3 |70  ©
2JJCR 020 005160 | 2 XR0.5 2 16 50 | 4 2JJCR 040001 350 | 4 X RO.1 4 | 3 75 6
2JJCR 020 005200 | 2 XR0.5 2 20 50 | 4 2JJCR 040 001 400 | 4 X RO.1 4 140 80 | ©
2JJCR 020 005 250 | 2 XR0.5 2 256 60| 4 2JJCR 040002120 | 4 XR0.2 4 12 /60 | 6
New 2JJCR 020 005300 | 2XR0.5 2 3 70 | 4 2JJCR 040002160 | 4 XR0.2 4 16 55 | 6
2JJCR025001100 | 25XR0.1 |25 10 50 | 4 2JJCR 040002200 | 4 XR0.2 4 120 |60 | 6
2JJCR025001160 | 25XR0.1 |25 16 50 | 4 2JJCR 040002250 | 4 XR0.2 4 256 |65 ©
2JJCR025001200 | 25XR0.1 |25 20 50 | 4 2JJCR 040002300 | 4 XR0.2 4 |3 70 6
New 2JJCR025001250 | 25XR0.1 125 25 60 @4 2JJCR 040002350 | 4 XR0.2 4 | 3 |75 | 6
New 2JJCR 025001300 | 25XR0.1 (25 30 70 4 2JJCR 040002400 | 4 XR0.2 4 140 80 | 6
2JJCR025002100 | 25XR02 |25 10 50 | 4 2JJCR 040003120 | 4 XR0.3 4 | 12 50 6
2JJCR025002160 | 256XR02 |25 16 50 | 4 2JJCR 040003160 | 4 XR0.3 4 16 55 | 6
2JJCR025002200 | 25XR02 |25 20 50 | 4 2JJCR 040003200 | 4 XR0.3 4 20 |60 | ©
2JJCR025003100 | 25XR03 |25 10 50 | 4 2JJCR 040003250 | 4 XR0.3 4 | 256 |65 6
2JJCR025003160 | 256XR0.3 |25 16 50 | 4 2JJCR 040003300 | 4 XR0.3 4 |3 70 6
2JJCR025003200 | 25XR0.3 |25 20 50 | 4 2JJCR 040003350 | 4 XR0.3 4 | 3 |75 6
2JJCR025005100 | 25XR05 |25 10 50 | 4 2JJCR 040003400 | 4 XR0.3 4 140 80 | ©
2JJCR025005160 | 25XR05 |25 16 50 | 4 2JJCR 040005120 | 4 XR0.5 4 | 12 50 6
2JJCR025005200 | 25XR05 |25 20 50 | 4 2JJCR 040005160 | 4 XR0.5 4 16 55 | 6
2JJCR 030001100 | 3XRO0.1 3 10 560 6 2JJCR 040005200 | 4 XR0.5 4 120 |60 | 6
2JJCR 030001120 | 3XRO0.1 3 12 50 | 6 2JJCR 040005250 | 4 XR0.5 4 | 25 65 6
2JJCR 030 001 160 | 3 XRO0.1 3 16 55 6 2JJCR 040 005300 | 4 XR0.5 4 13 |70 | ©6
2JJCR 030 001 200 | 3 XRO0.1 3 20 60 | 6 2JJCR 040 005350 | 4 XR0.5 4 3 |75 | 6
2JJCR 030001 250 | 3 XRO0.1 3 256 65| 6 2JJCR 040005400 | 4 XR0.5 4 |4 80 6
2JJCR 030001 300 | 3XRO0.1 3 |3 |70 | 6 2JJCR 040010120 | 4 X R1 4 12 50 | 6
2JJCR 030 001 350 | 3 XRO0.1 3 3 75| 6 2JJCR 040010160 | 4 XR1 4 16 55 | 6
2JJCR 030 001 400 | 3 XRO0.1 3 40 80 | 6 2JJCR 040010200 | 4 XR1 4 |20 60 6
2JJCR 030002100 | 3XR0.2 3 10 | 80 | 6 2JJCR 040010250 | 4 X R1 4 |25 |65 6
2JJCR 030002120 | 3XR0.2 3 12 50 6 2JJCR 040010300 | 4 XR1 4 3 |70  ©6
2JJCR 030002160 | 3XR0.2 3 16 55 6 2JJCR 040010350 | 4 XR1 4 | 3 |75 | 6
2JJCR 030002200 | 3XR0.2 3 20 60 | 6 2JJCR 040010400 | 4 XR1 4 |40 80 6
2JJCR 030002250 | 3XR0.2 3 256 65| 6 2JJCR 050002150 | 5XR0.2 6 15 60 | 6
2JJCR 030 002300 | 3XR0.2 3 3 70 | 6 2JJCR 050002250 | 5XR0.2 6 256 |70  ©
2JJCR 030002350 | 3XR0.2 3 3 75| 6 2JJCR 050002300 | 5XR0.2 6 3 |70 6
2JJCR 030 002400 | 3XR0.2 3 40 80 | 6 2JJCR 050 002400 | 5XR0.2 6 40 80 | ©
2JJCR 030003100 | 3XR0.3 3 10 560 6 2JJCR 050005150 | 5XR0.5 6 15 160 | 6
2JJCR 030003120 | 3XR0.3 3 12 50 | 6 2JJCR 050005250 | 5XR0.5 6 |25 70 6
2JJCR 030003160 | 3XR0.3 3 16 55 6 2JJCR 050 005300 | 5XR0.5 6 30 70 6
2JJCR 030 003200 | 3XR0.3 3 20 60 | 6 2JJCR 050 005400 | 5XR0.5 6 40 80  ©
2JJCR 030003 250 | 3XR0.3 3 256 65 |6 2JJCR 050010150 | 5XR1 6 15 60 6
2JJCR 030 003 300 | 3XR0.3 3 |3 |70 | 6 2JJCR 050010250 | 5XR1 6 25 70  ©
2JJCR 030 003 350 | 3XR0.3 3 3 75| 6 2JJCR 050010300 | 5XR1 6 30 70 6
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2JJCR 050 010 400 5XR1 6 6
2JJCR 060 001 200 6 X R0.1 7 6
2JJCR 060 001 400 6 X R0.1 7 4O 80 6
2JJCR 060 002 200 6 XR0.2 7 20 60 6
2JJCR 060 002 400 6 XR0.2 7 |40 | 80 6
2JJCR 060 003 200 6 XR0.3 7 20 60 6
2JJCR 060 003 400 6 XR0.3 7 40 | 80 6
2JJCR 060 005 200 6 XR0.5 7 20 60 6
2JJCR 060 005 400 6 XR0.5 7 |40 | 80 6
2JJCR 060 010 200 6 XR1 7 20 60 6
2JJCR 060 010 400 6 X R1 7 |40 | 80 6
2JJCR 060 015 200 6XR1.5 7 20 60 6
2JJCR 060 015 400 6 XR1.5 7 | 40 80 6
2JJCR 080002220 | 8 XR0.2 9 22 65 8
2JJCR 080003220 | 8 XR0.3 9 |22 65 8
2JJCR 080 005220 | 8 XR0.5 9 22 65 8
2JJCR 080010220 | 8 XR1 9 22 65| 8
2JJCR 080015220 | 8 XR1.5 9 22 65 8

2JJCR100002240 | 10XR0.2 11 | 24 70 10
2JJCR100003240 | 10XR0.3 11 24 70 10
2JJCR100005240 | 10XR0.5 11 | 24 70 10
2JJCR100010240 | 10XR1 11 .24 70 10
2JJCR100015240 | 10XR1.5 11 | 24 | 70 10
2JJCR 100020240 | 10XR2 11 24 70 10
2JJCR120002260 | 12XR0.2 13 26 80 12
2JJCR120003260 | 12XR0.3 | 13 | 26 80 12
2JJCR120005260 | 12XR0.5 13 26 80 12
2JJCR120010260 | 12 XR1 183 26 80 12
2JJCR120015260 | 12XR1.5 | 13 | 26 80 12
2JJCR 120020260 | 12XR2 183 26 80 12
2JJCR120030260 | 12XR3 183 1 26 80 |12
2JJCR160005110 | 16 XR0.5 20 35 110 16
2JJCR160010110 | 16 X R1 20 | 35 110 16
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2 Flutes JJ Taper Neck Corner Radius End Mills for Hardened Steels
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1 - Endmills for pre-hardened and hardened steel (HRc52~70)

« Good wear resistance by high quality Si-based PVD coating.

« Minimize chattering and fracturing by taper designed flute.

» Designed for minimizing edge chipping by corner R shape.

- High precise edge tolerance.

« Qutstanding performance at high speed machining by ultra fine

(0.2 um WC grade.
| UwcC D Size D Tolerance
= @1~4  +0~-001mm
Erg| 1 mm
23 2z 4% gpx Mz 43 HA =23 2c 4% gpx My M3 HA
Order Number Diameter Angle I.Oefngl}{] Iﬁe#gt%e Eg:é?rl]l Sg?gk Order Number Diameter Angle Loefngl}th ELfga:gtit\I{]e &v%ztag Sg?gk

D xR o L1 L2 L d D xR 0 L1 L2 L d
2JJTC 010 001 0601 | 1 X RO.1 1° 1 6 50 4 2JJTC 020 003 1601 | 2 X R0.3 1° 2 16 50 4
2JJTC 010 001 1001 | 1 X RO.1 1° 1 10 | 50 4 2JJTC 020 003 2001 | 2 X R0.3 1° 2 20 60 4
2JJTC 010 001 1501 | 1 X RO.1 1° 1 15 50 4 2JJTC 020 003 2501 | 2 XR0.3 1° 2 25 60 4
2JJTC 010 001 2001 | 1 X RO.1 1° 1 20 60 4 2JJTC 020 003 3001 | 2 XR0.3 1° 2 30 70 4
2JJTC 010 001 2501 | 1 X RO.1 1° 1 25 60 | 4 2JJTC 020 003 3501 | 2 XR0.3 1° 2 3% 75 4
2JJTC 010 001 3001 | 1 X RO.1 1° 1 30 70 4 2JJTC 020 003 4001 | 2 XR0.3 1° 2 40 80 4
2JJTC 010 001 3501 | 1 X RO.1 1° 1 3% 75 | 4 2JJTC 020 003 5001 | 2 XR0.3 1° 2 50 90 4
2JJTC 010 002 0601 | 1 X R0.2 1° 1 6 50 4 2JJTC 020 0051201 | 2 XR0.5 1° 2 12 50 4
2JJTC 010 0021001 | 1 X R0.2 1° 1 10 50 4 2JJTC 020 0051601 | 2 XR0.5 1° 2 16 50 4
2JJTC 010 002 1501 | 1 X R0.2 1° 1 15 560 4 2JJTC 020 005 2001 | 2 XR0.5 1° 2 20 60 4
2JJTC 010 002 2001 | 1 X R0.2 1° 1 20 60 | 4 2JJTC 020 005 2501 | 2 XR0.5 1° 2 25 60 4
2JJTC010 002 2501 |1 X R0.2 1° 1 25 60 4 2JJTC 020 005 3001 | 2 X R0.5 1° 2 30 70 4
2JJTC 010 002 3001 | 1 X R0.2 1° 1 30 70 4 2JJTC 020 005 3501 | 2 XR0.5 1° 2 3% 75 | 4
2JJTC 010 002 3501 | 1 X R0.2 1° 1 3 | 75 | 4 2JJTC 020 005 4001 | 2 XR0.5 1° 2 40 80 4
2JJTC 010 003 0601 | 1 X R0.3 1° 1 6 50 | 4 2JJTC 020 005 5001 | 2 XR0.5 1° 2 50 90 4
2JJTC 010 0031001 | 1 X R0.3 1° 1 10 50 4 2JJTC 030 002 2001 | 3 X R0.2 1° 3 20 60 6
2JJTC 010 003 1501 | 1 X R0.3 1° 1 15 50 4 2JJTC 030 002 3001 | 3XR0.2 1° 3 30 70 6
2JJTC 010 003 2001 | 1 X R0.3 1° 1 20 60 4 2JJTC 030 002 4001 | 3 XR0.2 1° 3 40 80 6
2JJTC 010 003 2501 | 1 X R0.3 1° 1 25 60 | 4 2JJTC 030 002 5001 | 3 XR0.2 1° 3 50 90 6
2JJTC 010 003 3001 | 1 X R0.3 1° 1 30 70 4 2JJTC 030 002 6001 | 3 X R0.2 1° 3 60 100 6
2JJTC 010 003 3501 | 1 X R0.3 1° 1 3% 75 | 4 2JJTC 030 003 2001 | 3 XR0.3 1° 3 20 60 6
2JJTC 0150021001 | 1.5XR0.2 = 1° 15 10 50 4 2JJTC 030 003 3001 | 3XR0.3 1° 3 30 70 6
2JJTC 0150021501 | 1.5 XR0.2 | 1° 15 15 | 50 4 2JJTC 030 003 4001 | 3 XR0.3 1° 3 40 80 | 6
2JJTC 015002 2001 | 1.5XR0.2 | 1° 15 20 60 4 2JJTC 030 003 5001 | 3 X R0.3 1° 3 5 90 6
2JJTC 0150022501 | 1.5XR0.2 | 1° 15 25 60 4 2JJTC 030 003 6001 | 3 XR0.3 1° 3 60 100 6
2JJTC 015002 3001 | 1.5 XR0.2 | 1° 15 30 70 4 2JJTC 030 005 2001 | 3 XR0.5 1° 3 20 60 6
2JJTC 015002 3501 | 1.5XR0.2 | 1° 156 3 | 75 4 2JJTC 030 005 3001 | 3 XR0.5 1° 3 30 70 6
2JJTC 0150031001 | 1.5XR0.3 | 1° 15 10 50 4 2JJTC 030 005 4001 | 3XR0.5 1° 3 40 80 6
2JJTC 0150031501 | 1.5 XR0.3 | 1° 15 15 | 50 4 2JJTC 030 005 5001 | 3 XR0.5 1° 3 50 90 6
2JJTC 015003 2001 | 1.5 XR0.3 | 1° 15 20 60 4 2JJTC 030 005 6001 | 3 XR0.5 1° 3 60 100 6
2JJTC 015003 2501 | 1.5 XR0.3 | 1° 15 25 60 4 2JJTC 030 010 2001 | 3XR1 1° 3 20 60 6
2JJTC 015003 3001 | 1.5 XR0.3 | 1° 15 30 70 4 2JJTC 030 010 3001 | 3 X R1 1° 3 30 70 6
2JJTC 015003 3501 | 1.5XR0.3 | 1° 15 3 |75 4 2JJTC 030 010 4001 | 3XR1 1° 3 40 80 | 6
2JJTC 0150051001 | 1.5XR0.5 | 1° 15 10 50 4 2JJTC 030 010 5001 | 3 X R1 1° 3 50 90 6
2JJTC 0150051501 | 1.5 XR0.5 | 1° 15 15 | 50 4 2JJTC 030 010 6001 | 3 X R1 1° 3 60 100 6
2JJTC 015005 2001 | 1.5 XR0.5 = 1° 15 20 60 4 2JJTC 040 002 2001 | 4 X R0.2 1° 4 20 60 6
2JJTC 015005 2501 | 1.5XR0.5 | 1° 156 25 60 4 2JJTC 040 002 3001 | 4 XR0.2 1° 4 30 70 6
2JJTC 0150053001 | 1.5XR0.5 | 1° 15 30 70 4 2JJTC 040 002 4001 | 4 XR0.2 1° 4 40 80 6
2JJTC 015005 3501 | 1.5XR0.5 | 1° 15 3 |75 4 2JJTC 040 002 5001 | 4 XR0.2 1° 4 50 90 6
2JJTC 020 002 1201 | 2 X R0.2 1° 2 12 50 4 2JJTC 040 002 6001 | 4 X R0.2 1° 4 60 100 6
2JJTC 020 002 1601 | 2 X R0.2 1° 2 16 50 4 2JJTC 040 003 2001 | 4 XR0.3 1° 4 20 60 6
2JJTC 020 002 2001 | 2 X R0.2 1° 2 20 60 4 2JJTC 040 003 3001 | 4 XR0.3 1° 4 30 70 6
2JJTC 020 002 2501 | 2 X R0.2 1° 2 25 60 | 4 2JJTC 040 003 4001 | 4 XR0.3 1° 4 40 80 | 6
2JJTC 020 002 3001 | 2 X R0.2 1° 2 30 70 4 2JJTC 040 003 5001 | 4 XR0.3 1° 4 50 90 6
2JJTC 020 002 3501 | 2 X R0.2 1° 2 3% 75 | 4 2JJTC 040 003 6001 | 4 XR0.3 1° 4 60 100 6
2JJTC 020 002 4001 | 2 X R0.2 1° 2 40 80 4 2JJTC 040 005 2001 | 4 XR0.5 1° 4 20 60 6
2JJTC 020 002 5001 | 2 X R0.2 1° 2 50 90 4 2JJTC 040 005 3001 | 4 XR0.5 1° 4 30 70 6
2JJTC 020 003 1201 | 2 X R0.3 1° 2 12 50 4 2JJTC 040 005 4001 | 4 XR0.5 1° 4 40 80 6
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4 Flutes JJ Rib Corner Radius End Mills for Hardened Steels

45 TETU IBSHOMO 2/ AIHISA TS

+ DHEB(HRC52~70), T2ISHEZ HPe| THUHZ ACY

& a } . DB MEZA IS HMalstol otm Ho| R4ELIC
" . DAY Zi Moo= Y J420| X BB

0 R s hs | - FUR YNS LRXLO| HES MASHHELIC

ﬁ' g—& | ' s . ChYSt IR REFCR UE 40| JHsEILCE

] o o XOEX ZZFH0.2umS e, THHMA| Hojtt M58 Y3

- Endmills for pre-hardened and hardened steel(HRc52~70)

. Good wear resistance by high quality Si-based PVD coating.

R h5 . High precise edge tolerance.

Designed for minimizing edge chipping by corner R shape.

L | Various corner R and flute length for wide range application.

b ‘ Qutstanding performance at high speed machining by ultra fine
(0.2 ym) WC grade.

| R R R D Size D Tolerance
| ESI D “ 7/ “ 7 “ 7 20.5~5 +0~-0.01mm
+0.005 +0.01 +0.015 26 ~12 -0.005~ -0.015mm

R0.02~05 R1-~15 R2~3

2D

ad
.

cHel :mm
=23 Ux gpx Nx 43 HA =23 Ux gpx Nx 43 HA
Order Number Diameter I.Oefngl}{] Iﬁeﬁgt%e Eg:é?rl]l Sg?gk Order Number Diameter Loefngl}th ELfga:gtit\I{]e &v%ztag Sg?gk

D xR L1 L2 L d D xR L1 L2 L d

New 4JJCR 005 0005020 | 0.5 XR0.05 | 0.5 | 2 45 4 4JJCR 010 0005 100 1 X'R0.05 1 10 60 4
New 4JJCR 005 0005 040 | 0.5 XR0.05 | 0.5 4 45 4 4JJCR 010 0005 120 1 X R0.05 1 12 50 4
New 4JJCR 005 0005060 | 0.5 XR0.05 | 0.5 6 45 4 4JJCR 010 001 040 1 X'RO.1 1 4 45 4
New 4JJCR 005 0005080 | 0.5 XR0.05 | 0.5 8 45 4 4JJCR 010 001 060 1 X'RO.1 1 6 45 4
New 4JJCR 005 001 020 | 0.5 X RO0.1 05| 2 45 4 4JJCR 010 001 080 1 X'RO.1 1 8 45 4
New 4JJCR 005 001 040 | 0.5 XRO.1 05| 4 45 4 4JJCR 010 001 100 1 X'RO.1 1 10 560 4
New 4JJCR 005 001 060 | 0.5 X RO0.1 05| 6 45 4 4JJCR 010001 120 1 X'RO.1 1 12 560 4
New 4JJCR 005 001 080 | 0.5 X RO.1 05| 8 45 4 4JJCR 010 002 040 1 XR0.2 1 4 45 4
New 4JJCR 006 0005020 | 0.6 XR0.05 | 0.6 | 2 45 4 4JJCR 010 002 060 1 X'R0.2 1 6 45 | 4
New 4JJCR 006 0005040 | 0.6 XR0.05 | 0.6 4 45 4 4JJCR 010 002 080 1 X'R0.2 1 8 45 4
New 4JJCR 006 0005 060 | 0.6 XR0.05 | 0.6 @ 6 45 4 4JJCR 010 002 100 1 XR0.2 1 10 | 60 4
New 4JJCR 006 0005080 | 0.6 XR0.05 0.6 8 45 4 4JJCR 010002120 1 X'R0.2 1 12 50 4
New 4JJCR 006 001 020 | 0.6 XRO.1 06| 2 45 4 4JJCR 010 003 040 1 XR0.3 1 4 45 4
New 4JJCR 006 001 040 | 0.6 XRO.1 06 | 4 45 4 4JJCR 010 003 060 1 XR0.3 1 6 45 4
New 4JJCR 006 001 060 | 0.6 X R0O.1 06 6 45 4 4JJCR 010 003 080 1XR0.3 1 8 45 | 4
New 4JJCR 006 001 080 | 0.6 X RO.1 06 | 8 45 4 4JJCR 010 003 100 1 XR0.3 1 10 560 4
New 4JJCR 007 0005 020 | 0.7 X R0.05 | 0.7 2 45 4 4JJCR 010003120 1 XR0.3 1 12 | 60 4
New 4JJCR 007 0005040 | 0.7 XR.05 | 0.7 4 45 4 4JJCR 012 0002 040 1.2XR0.02 1.2 4 45 4
New 4JJCR 007 0005 060 | 0.7 XR0.05 | 0.7 6 45 4 4JJCR 012 0002 060 1.2XR0.02 1.2 6 45 4
New 4JJCR 007 0005 080 | 0.7 XR0.05 | 0.7 8 45 4 4JJCR 012 0002 080 1.2XR0.02 1.2 8 45 4
New 4JJCR 007 001 020 | 0.7 XRO0.1 0.7 2 45 4 4JJCR 012 0002 100 1.2XR0.02 1.2 10 50 4
New 4JJCR 007 001 040 | 0.7 XRO.1 0.7 4 45 4 4JJCR 012 0002 120 1.2XR0.02 1.2 12 50 4
New 4JJCR 007 001 060 | 0.7 X RO.1 0.7 6 45 4 4JJCR 012 0005 040 1.2XR0.05 1.2 4 45 4
New 4JJCR 007 001 080 | 0.7 XRO.1 0.7 8 45 4 4JJCR 012 0005 060 1.2XR0.05 1.2 6 45 4
4JJCR 008 0002020 |0.8XR0.02 0.8 2 45 4 4JJCR 012 0005 080 1.2XR0.05 1.2 8 45 4
4JJCR 008 0002040 | 0.8XR0.02 0.8 4 45 4 4JJCR 012 0005 100 1.2XR0.05 1.2 10 50 4
4JJCR 008 0002060 | 0.8 XR0.02 0.8 6 45 | 4 4JJCR 012 0005 120 12XR0.05 1.2 12 50 4
4JJCR 008 0002 080 | 0.8 XR0.02 0.8 8 45 4 4JJCR 012 001 040 12XR0O.1 1.2 4 45 4
4JJCR 0080002100 | 0.8XR0.02 0.8 10 45 4 4JJCR 012 001 060 1.2XR0O1 1.2 6 45 4
4JJCR 008 0005020 | 0.8 XR0.05 0.8 2 45 4 4JJCR 012 001 080 1.2XR0.1 1.2 8 45 4
4JJCR 008 0005040 | 0.8 XR0.05 0.8 4 45 4 4JJCR 012 001 100 12XR0.1 1.2 10 50 4
4JJCR 008 0005060 | 0.8 XR0.05 0.8 6 45 4 4JJCR 012001 120 12XR0O.1 1.2 12 50 4
4JJCR 008 0005080 | 0.8 XR0.05 0.8 8 45 4 4JJCR 012 002 040 12XR02 1.2 | 4 45 4
4JJCR 008 0005100 0.8XR0.05 0.8 10 45 4 4JJCR 012 002 060 1.2XR0.2 1.2 6 45 4
4JJCR 008 001 020 | 0.8 X R0.1 08| 2 45 4 4JJCR 012 002 080 1.2XR02 1.2 8 45 4
4JJCR 008 001 040 | 0.8 XR0.1 08| 4 45 4 4JJCR 012 002 100 12XR02 12 10 560 4
4JJCR 008 001 060 | 0.8 XR0.1 08| 6 45 4 4JJCR 012002120 12XR02 12 12 50 4
4JJCR 008 001 080 | 0.8 X R0.1 08| 8 45 4 4JJCR 012 003 040 12XR03 1.2 4 45 4
4JJCR 008 001 100 | 0.8 X R0.1 08 10 45 4 4JJCR 012 003 060 1.2XR03 1.2 6 45 4

New 4JJCR 008 001 120 | 0.8 XRO.1 08 12 580 4 4JJCR 012 003 080 1.2XR0.3 1.2 8 45 4
4JJCR 010 0002 040 | 1 X R0.02 1 4 45 4 4JJCR 012003 100 12XR03 12 10 50 4
4JJCR 010 0002 060 | 1 X RO.02 1 6 45 4 4JJCR 012003120 12XR03 1.2 12 50 4
4JJCR 010 0002 080 | 1 X RO.02 1 8 45 4 4JJCR 015 0002 060 1.5XR0.02 |15 6 45 4
4JJCR 0100002100 | 1 X R0.02 1 10 50 4 4JJCR 015 0002 080 1.5XR0.02 1.5 8 45 4
4JJCR 0100002120 | 1 X R0.02 1 12 1650 4 4JJCR 015 0002 100 1.5XR0.02 15 10 50 4
4JJCR 010 0005 040 | 1 X RO.05 1 4 45 4 4JJCR 015 0002 120 16XR0.02 15 12 50 4
4JJCR 010 0005 060 | 1 X R0.05 1 6 45 4 4JJCR 015 0002 160 1.5XR0.02 15 16 |50 4
4JJCR 010 0005 080 | 1 X R0.05 1 8 45 4 4JJCR 015 0005 060 1.5XR0.05 1.5 6 45 4
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Order Number Diameter 'Bp}”gl}{‘ E&erfgt%e g’ﬁéﬁg SB?QK Order Number Diameter 'g”cgl}{‘ 'ifg?fgﬁt‘{]e Eg%?r'! SB?QK

D xR M L2 L d D xR L L2 L d
4JJCR 015 0005 080 1.6XR0.05 | 1.5 8 45 4 4JJCR 020005120 | 2XR0.5 2 12 | 60 | 4
4JJCR 015 0005 100 1.6XR0.05 15 10 50 4 4JJCR 020005160 | 2 XR0.5 2 16 50 4
4JJCR 015 0005 120 1.6XR0.05 1.5 12 50 4 4JJCR 020005200 | 2 XR0.5 2 20 | 50 4
4JJCR 015 0005 160 1.6XR0.05 15 16 50 4 4JJCR 020005250 | 2 XR0.5 2 25 60 4
4JJCR 015 001 060 1.5 X R0.1 1.5 6 45 4 4JJCR025001100 | 25XR0.1 (25 10 50 4
4JJCR 015 001 080 1.5 X RO.1 1.5 8 45 4 4JJCR025001160 | 25XR0.1 25 16 50 4
4JJCR 015 001 100 1.5 X R0.1 15 10 50 4 4JJCR025001200 | 25XR0.1 (25 20 | 50 4
4JJCR 015 001 120 1.5 X RO.1 15|12 [ 80 | 4 4JJCR025001250 | 25XR0.1 25 25 60 4
4JJCR 015001 160 1.5XR0.1 1.5 16 50 4 4JJCR025002100 | 25XR0.2 25 10 50 4
4JJCR 015 002 060 1.5XR0.2 | 1.5 6 45 4 4JJCR025002160 | 25XR0.2 25 16 50 4
4JJCR 015 002 080 1.56XR0.2 | 1.5 8 45 4 4JJCR025002200 | 25XR0.2 25 20 50 4
4JJCR 015 002 100 1.56XR0.2 15 10 50 @4 4JJCR025002250 | 25XR0.2 25 25 60 4
4JJCR 015002 120 15XR02 15 12 50 4 4JJCR025003100 | 25XR0.3 25 10 50 4
4JJCR 015 002 160 1.56XR02 15 16 50 4 4JJCR 025003160 | 25XR0.3 25 16 50 4
4JJCR 015 003 060 1.5XR0.3 | 1.5 6 45 4 4JJCR025003200 | 25XR0.3 25 20 50 4
4JJCR 015 003 080 1.5XR0.3 | 1.5 8 45 4 4JJCR025003250 | 25XR0.3 25 25 60 4
4JJCR 015 003 100 156XR03 1.5 10 50 4 4JJCR025005100 | 25XR05 25 10 50 4
4JJCR 015003 120 15XR03 15 12 50 4 4JJCR025005160 | 25XR05 25 16 50 4
4JJCR 015003 160 15XR03 15 16 50 4 4JJCR025005200 | 25XR05 25 20 50 4
4JJCR 015 005 060 1.5XR05 | 1.5 6 45 4 4JJCR025005250 | 25XR05 25 25 60 4
4JJCR 015 005 080 1.56XR05 | 1.5 8 45 4 4JJCR 030001100 | 3XRO0.1 3 10 | 60 | 6
4JJCR 015 005 100 1.5XR05 15 10 50 4 4JJCR 030001120 | 3 XRO.1 & 12 50 6
4JJCR 015005120 15XR05 1.5 12 50 4 4JJCR 030001160 | 3 XRO.1 3 16 | 55 | 6
4JJCR 015 005 160 1.56XR05 15 16 50 4 4JJCR 030001 200 | 3 XRO0.1 S 20 60 6
4JJCR 020 0002 060 2 X R0.02 2 6 45 4 4JJCR 030001250 | 3 XRO0.1 3 25 |65 6
4JJCR 020 0002 080 2 X R0.02 2 8 45 4 4JJCR 030001 300 | 3 XRO.1 3 30 70 6
4JJCR 020 0002 100 2 X R0.02 2 10 50 4 4JJCR 030001 350 | 3XRO0.1 3 3% |75 6
4JJCR 020 0002 120 2 X R0.02 2 12 50 4 4JJCR 030002100 | 3XR0.2 3 10 50 6
4JJCR 020 0002 160 2 X R0.02 2 16 50 4 4JJCR 030002120 | 3XR0.2 3 12 1 60 | 6
4JJCR 020 0002 200 2 XR0.02 2 20 | 50 4 4JJCR 030002160 | 3XR0.2 S} 16 55 6
4JJCR 020 0002 250 2 X R0.02 2 25 |60 4 4JJCR 030002200 | 3XR0.2 3 20 60 6
4JJCR 020 0005 060 2 X R0.05 2 6 45 4 4JJCR 030002250 | 3 XR0.2 3 25 65 6
4JJCR 020 0005 080 2 X R0.05 2 8 45 4 4JJCR 030002300 | 3XR0.2 3 30 70 6
4JJCR 020 0005 100 2 X R0.05 2 10 50 4 4JJCR 030002350 | 3 XR0.2 & 35 |75 6
4JJCR 020 0005 120 2 X R0.05 2 12 50 4 New 4JJCR 030 002400 | 3 XR0.2 3 40 1 80 6
4JJCR 020 0005 160 2 X R0.05 2 16 50 4 4JJCR 030003100 | 3XR0.3 3 10 | B0 6
4JJCR 020 0005 200 2 X R0.05 2 20 50 4 4JJCR 030003120 | 3 XR0.3 3 12 50 6
4JJCR 020 0005 250 2 X R0.05 2 25 | 60 4 4JJCR 030003160 | 3XR0.3 & 16 | 55 | 6
4JJCR 020 001 060 2 XRO0.1 2 6 45 4 4JJCR 030003200 | 3XR0.3 3 20 60 6
4JJCR 020 001 080 2 XRO0.1 2 8 45 4 4JJCR 030003250 | 3XR0.3 & 25 65 6
4JJCR 020 001 100 2 XRO0.1 2 10 50 4 4JJCR 030003300 | 3XR0.3 3 30 | 70 6
4JJCR 020 001 120 2 XRO0.1 2 12 50 4 4JJCR 030003350 | 3XR0.3 3 3% 75 6
4JJCR 020 001 160 2 XRO0.1 2 16 50 4 New 4JJCR 030 003400 | 3 XR0.3 3 40 1 80 6
4JJCR 020 001 200 2 X RO0.1 2 20 | 50 4 4JJCR 030005100 | 3XR0.5 & 10 50 | 6
4JJCR 020 001 250 2 XRO0.1 2 25 |60 4 4JJCR 030005120 | 3 XR0.5 3 12 1 60 6
4JJCR 020 002 060 2 XR0.2 2 6 45 4 4JJCR 030005160 | 3XR0.5 S} 16 55 6
4JJCR 020 002 080 2 XR0.2 2 8 45 4 4JJCR 030005200 | 3XR0.5 3 20 | 60 6
4JJCR 020 002 100 2XR0.2 2 10 50 4 4JJCR 030005250 | 3 XR0.5 3 25 | 65 6
4JJCR 020 002 120 2 XR0.2 2 12 60 4 4JJCR 030005300 | 3XR0.5 3 30 70 6
4JJCR 020 002 160 2 XR0.2 2 16 50 4 4JJCR 030005350 | 3XR0.5 & 35 |75 6
4JJCR 020 002 200 2 XR0.2 2 20 | 50 4 New 4JJCR 030 005400 | 3XR0.5 3 40 1 80 6
4JJCR 020 002 250 2 XR0.2 2 25 |60 4 4JJCR 030010100 | 3XR1 3 10 | B0 6
4JJCR 020 003 060 2 X R0.3 2 6 45 | 4 4JJCR 030010120 | 3XR1 3 12 50 6
4JJCR 020 003 080 2 X R0.3 2 8 45 4 4JJCR 030010160 | 3 XR1 & 16 55 6
4JJCR 020 003 100 2 XR0.3 2 10 50 4 4JJCR 030010200 | 3XR1 3 20 60 6
4JJCR 020 003 120 2 XR0.3 2 12 50 4 4JJCR 030010250 | 3XR1 & 25 65 6
4JJCR 020 003 160 2 XR0.3 2 16 50 4 4JJCR 030010300 | 3XR1 3 30 | 70 6
4JJCR 020 003 200 2 XR0.3 2 20 | 50 4 4JJCR 030010350 | 3XR1 3 3% 75 6
4JJCR 020 003 250 2 XR0.3 2 25 |60 4 New 4JJCR 030010400 | 3 XR1 3 40 1 80 6
4JJCR 020 005 060 2 XR0.5 2 6 45 4 4JJCR 040 001 130 | 4 X RO.1 4 13 55 6
4JJCR 020 005 080 2 XR0.5 2 8 45 4 4JJCR 040 001160 | 4 X RO.1 4 16 | 55 | 6
4JJCR 020 005 100 2 XR0.5 2 10 50 4 4JJCR 040 001 200 | 4 X RO.1 4 20 60 6
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4 Flutes JJ Rib Corner Radius End Mills for Hardened Steels
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23 43 gax Hmx 43 H1 23 4% gax Hm 43 HA

; Length Effective Overall Shank " Length Effective Overall Shank
Order Number Diameter o s | | (o Order Number Diameter oot s || o

D xR L1 L2 L d D xR L1 L2 L d

SalJ9s

4JJCR 040 001 250 | 4 X RO.1 4 256 65| 6 New 4JJCR 060 005500 | 6 X RO.5 7 | 60 100 6
4JJCR 040 001 300 | 4 X RO.1 4 30 70| 6 4JJCR 060 010200 | 6 X R1 7 20 60 6
4JJCR 040 001 350 | 4 X RO.1 4 3 75| 6 4JJCR 060 010400 | 6 X R1 7 | 40 80 6
4JJCR 040 001 400 | 4 X RO.1 4 40 80 | 6 New 4JJCR 060010500 | 6 X R1 7 50 100 6
4JJCR 040002130 | 4 XR0.2 4 13 55| 6 4JJCR 060015200 | 6 XR1.5 7 20 60 6
4JJCR 040 002160 | 4 XR0.2 4 16 55| 6 4JJCR 060015400 | 6 XR1.5 7 40 80 6
4JJCR 040 002200 | 4 XR0.2 4 20 60| 6 New 4JJCR 080002220 | 8 XR0.2 9 22 65 8
4JJCR 040 002250 | 4 XR0.2 4 256 65| 6 New 4JJCR 080002400 & 8 XR0.2 9 40 100 8
4JJCR 040 002 300 | 4 XR0.2 4 30 70| 6 4JJCR 080 003220 | 8 XR0O.3 9 22 65 8
4JJCR 040 002 350 | 4 XR0.2 4 35 75| 6 New 4JJCR 080 003400 | 8 XR0.3 9 40 100 8
4JJCR 040 002400 | 4 XR0.2 4 140 80| 6 4JJCR 080005220 | 8 XR0O.5 9 22 65 8
New 4JJCR 040 002450 | 4 XR0.2 4 45 90 | 6 4JJCR 080 005400 | 8 XR0.5 9 40 100 8
New 4JJCR 040 002500 | 4 XR0.2 4 50 100| 6 New 4JJCR 080005500 | 8 XR0.5 9 50 120 8
4JJCR 040003130 | 4 XR0.3 4 13 55| 6 4JJCR 080010220 | 8 X R1 9 22 65 8
4JJCR 040 003 160 | 4 X R0.3 4 16 55| 6 4JJCR 080010400 | 8 X R1 9 | 40 100 8
4JJCR 040 003 200 | 4 XR0.3 4 20 60| 6 New 4JJCR 080010500 | 8 XR1 9 50 120 8
4JJCR 040 003 250 | 4 X R0.3 4 256 65| 6 4JJCR 080015220 | 8 XR1.5 9 22 65 8
4JJCR 040 003 300 | 4 XR0.3 4 3 70| 6 New 4JJCR 080015400 | 8 XR1.5 9 | 40 100 8
4JJCR 040 003 350 | 4 XR0.3 4 3 75| 6 4JJCR 080020220 | 8 XR2 9 22 65 8
4JJCR 040 003 400 | 4 XR0.3 4 40 80 | 6 New 4JJCR 080020400 | 8 XR2 9 40 100 8
New 4JJCR 040003450 | 4 XR0.3 4 45 90 | 6 New 4JJCR 080020500 | 8 XR2 9 | 60 120 8
New 4JJCR 040 003 500 | 4 XR0.3 4 50 100| 6 New 4JJCR100002240 | 10XR0.2 11 24 70 10
4JJCR 040005130 | 4 XR0.5 4 13 55| 6 New 4JJCR100002400 | 10XR0.2 | 11 40 100 10
4JJCR 040005160 | 4 XR0.5 4 16 55| 6 4JJCR100003240 | 10XR0.3 | 11 24 70 10
4JJCR 040 005200 | 4 X R0.5 4 20 60| 6 New 4JJCR100003400 | 10XR0.3 = 11 40 100 10
4JJCR 040 005250 | 4 XR0.5 4 256 65| 6 4JJCR100005240 | 10XR0.5 11 | 24 70 10
4JJCR 040 005300 | 4 XR0.5 4 30 70| 6 4JJCR 100005400 | 10XR0.5 11 | 40 100 10
4JJCR 040 005 350 | 4 X R0.5 4 3 75| 6 New 4JJCR100005500 | 10XR0.5 11 560 120 10
4JJCR 040 005400 | 4 XR0.5 4 140 80| 6 4JJCR 100010240 | 10X R1 1124 | 70 | 10
New 4JJCR 040 005450 | 4 XR0.5 4 45 90 | 6 4JJCR 100010400 | 10 X R1 11 40 100 10
New 4JJCR 040 005500 | 4 XR0.5 4 | 50 100| 6 New 4JJCR 100010500 | 10 X R1 11 50 [120| 10
4JJCR 040010130 | 4 X R1 4 13 55| 6 4JJCR100015240 | 10XR1.5 11 24 70 10
4JJCR 040010160 | 4 X R1 4 16 55| 6 New 4JJCR100015400 | 10XR1.5 | 11 40 100 10
4JJCR 040 010200 | 4 X R1 4 20 60| 6 4JJCR 100020240 | 10XR2 11 24 | 70 10
4JJCR 040010250 | 4 X R1 4 256 65| 6 New 4JJCR 100020400 | 10XR2 11 40 [100| 10
4JJCR 040 010300 | 4 X R1 4 30 70| 6 New 4JJCR 100020500 | 10X R2 11 50 [120 10
4JJCR 040010350 | 4 X R1 4 3 75| 6 4JJCR100025240 | 10XR25 11 24 70 10
4JJCR 040 010400 | 4 X R1 4 40 80| 6 4JJCR120003260 | 12XR0.3 13 26 80 12
New 4JJCR 040010450 | 4 X R1 4 45 90 | 6 4JJCR120005260 | 12XR0.5 13 | 26 80 12
New 4JJCR 040010500 | 4 X R1 4 50 100| 6 4JJCR120005400 | 12XR0.5 13 40 110 12
4JJCR 050 001 160 | 5 X RO.1 5 16 60| 6 New 4JJCR120005600 | 12XR0.5 | 13 | 60 130 12
4JJCR 050 001 300 | 5 X RO.1 5 3 70| 6 4JJCR120010260 | 12 X R1 183 26 80 12
4JJCR 050 002160 | 5XR0.2 5 16 60| 6 4JJCR 120010400 | 12 X R1 13 40 110 12
4JJCR 050 002 300 | 5XR0.2 5 3 70| 6 New 4JJCR 120010600 | 12 X R1 13 60 130 12
4JJCR 050 003160 | 5 X R0.3 5 16 60| 6 4JJCR120015260 | 12XR1.5 13 26 80 12
4JJCR 050 003 300 | 5XR0.3 5 3 70| 6 4JJCR 120020260 | 12 X R2 183 26 80 12
4JJCR 050 005160 | 5 X R0.5 5 16 60| 6 New 4JJCR 120020400 | 12XR2 13 40 110 12
4JJCR 050 005300 | 5 XR0.5 5 3 70| 6 4JJCR 120030260 | 12XR3 183 26 80 12
New 4JJCR 050 005400 | 5 XR0.5 5 40 80| 6
New 4JJCR 050 005500 | 5XR0.5 5 50 100| 6
4JJCR 050010160 | 5 X R1 5 16 60| 6
4JJCR 050 010300 | 5 X R1 5 3 70| 6
New 4JJCR 050010400 | 5XR1 5 40 80| 6
New 4JJCR 050010500 | 5XR1 5 50 100| 6
4JJCR 060 001 200 | 6 X RO.1 7 120 60| 6
4JJCR 060 001 400 | 6 X RO.1 7 40 80| 6
4JJCR 060 002200 | 6 XR0.2 7 20 60| 6
4JJCR 060 002 400 | 6 XR0.2 7 40 80| 6
4JJCR 060 003200 | 6 XR0.3 7 120 60| 6
4JJCR 060 003 400 | 6 XR0.3 7 40 80| 6
4JJCR 060 005200 | 6 XR0.5 7 120 60| 6
4JJCR 060 005400 | 6 XR0.5 7 40 80 | 6
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. Endmills for pre-hardened and hardened steel (HRc52~70)
« Good wear resistance by high quality Si-based PVD coating.

« Minimize chattering and fracturing by taper designed flute.

« Designed for minimizing edge chipping by corner R shape.

« High precise edge tolerance.

« Outstanding performance at high speed machining by ultra fine

(0.2m WC grade.
D Size D Tolerance
g1 ~4 +0~ -0.01mm

| sins |
chihed | TISINS

R0.1 ~ 0.5
grel: mm
=23 2z 2% gma ME 43 HI EF:] 2 gx 9unx MX M3 HA
Order Number Diameter  Angle Length Effective Overall Shank Order Number Diameter  Angle  Length Effective Overall Shank

ofcut Length Length Dia ofcut Length Length Dia
D xR ) L1 L2 L d D xR ] L1 L2 L d

4JJTC 010 001 0601 | 1 X RO.1 1° 1 6 50 | 4 4JJTC 020 0053001 | 2XR0.5 | 1° 2 13 |70 4
4JJTC 010 001 1001 | 1 X RO.1 1° 1 10 50 4 4JJTC 020 0053501 | 2XR0.5 | 1° 2 | 3 | 75| 4
4JJTC 010 001 1501 | 1 X RO.1 1° 1 15 1 650 | 4 4JJTC 020 0054001 | 2XR0.5 | 1° 2 |40 | 80 | 4
4JJTC 010 001 2001 | 1 X RO.1 1° 1 20 60 4 4JJTC 020 0055001 | 2XR0.5 | 1° 2 80 | 90 | 4
4JJTC 010 001 2501 | 1 X RO.1 1° 1 25 60 4 4JJTC 0300022001 | 3XR0.2 | 1° 3 20 60| 6
4JJTC 010 001 3001 | 1 X RO.1 1° 1 30 70 4 4JJTC 030 0023001 | 3XR0.2 | 1° 3 38 | 70 | 6
4JJTC 010 001 3501 | 1 X RO.1 1° 1 3% 75 4 4JJTC 030 002 4001 | 3XR0.2 | 1° 3 | 40 | 80 | 6
4JJTC 010 002 0601 | 1 XR0.2 1° 1 6 50 4 4JJTC 0300025001 | 3XR0.2 | 1° 3 50 | 9 | 6
4JJTC 010 0021001 | 1 X R0.2 1° 1 10 60 | 4 4JJTC 030 0026001 | 3XR0.2 | 1° 3 | 60 [ 100| 6
4JJTC 010002 1501 | 1 XR0.2 1° 1 15 | 50 | 4 New 4JJTC 030 0034001 | 3XR0.3 & 1° 3 | 40 | 80 | 6
4JJTC 010 002 2001 | 1 XR0.2 1° 1 20 60 4 New 4JJTC 030 003 5001 | 3XR0.3 | 1° 3 50 | 9 | 6
4JJTC 010 002 2501 | 1 X R0.2 1° 1 25 60 4 New 4JJTC 030 0036001 | 3XR0.3 & 1° 3 | 60 100 6
4JJTC 010 002 3001 | 1 X R0.2 1° 1 30 70 4 4JJTC 0300052001 | 3XR0.5 | 1° 3 20 | 60| 6
4JJTC 010 002 3501 | 1 XR0.2 1° 1 35 75 4 4JJTC 0300053001 | 3XR0.5 | 1° 3 3 | 70 | 6
New 4JJTC 010 003 1001 | 1 XR0.3 1° 1 10 60 | 4 4JJTC 030 0054001 | 3XR0.5 | 1° 3 |40 8 6
New 4JJTC 010 003 1501 | 1 X R0.3 1° 1 15 | 680 | 4 4JJTC 030 0055001 | 3XR0.5 | 1° 3 | 80 | 90 | 6
New 4JJTC 010 003 2001 | 1 X R0.3 1° 1 20 60 4 4JJTC 030 0056001 | 3XR0.5 | 1° 3 | 60 [ 100| 6
New 4JJTC 010 003 2501 | 1 X R0.3 1° 1 25 60 4 4JJTC 040 0022001 | 4XR0.2 | 1° 4 | 20 | 60 | 6
4JJTC 0150021001 | 1.5XR02| 1> 15 | 10 | 50 | 4 4JJTC 040 0023001 | 4XR0.2 | 1° 4 | 3 | 70 | 6
4JJTC 0150021501 | 1.56XR0.2 1> 15 15 60 | 4 4JJTC 040 0024001 | 4XR0.2 | 1° 4 | 40 | 80 | 6
4JJTC 0150022001 | 1.5XR0.2 1> |15 20 60 | 4 4JJTC 040 0025001 | 4XR0.2 | 1° 4 | 80 | 90 | 6
4JJTC 0150022501 | 1.5XR0.2 1° 15 25 60 | 4 4JJTC 040 0026001 | 4XR0.2 | 1° 4 | 60 100 | 6
4JJTC 0150023001 | 1.56XR0.2 1> 15 30 70 | 4 New 4JJTC 040 0034001 | 4XR0.3 | 1° 4 | 40 | 80 | 6
4JJTC 0150023501 | 1.5XR0.2 1° |15 35 75 | 4 New 4JJTC 040 003 5001 | 4XR0.3 & 1° 4 | 80 | 90 | 6
New 4JJTC 0150031501 | 1.5XR0.3 1 15 15 | 50 4 New 4JJTC 040 0036001 | 4XR0.3 | 1° 4 | 60 [ 100| 6
New 4JJTC 0150032001 | 1.5XR0.3 1° 15 20 60 4 4JJTC 040 0052001 | 4XR0.5 | 1° 4 | 20 | 60 | 6
New 4JJTC 0150032501 | 1.5XR0.3 1> 15 25 60 4 4JJTC 040 0053001 | 4XR0.5 | 1° 4 130 | 70 6
4JJTC 0150051001 | 1.5XR0.5 1 15 10 50 | 4 4JJTC 040 0054001 | 4XR0.5 | 1° 4 | 40 | 80 | 6
4JJTC 0150051501 | 1.56XR0.5 1> 15 15 50 | 4 4JJTC 040 0055001 | 4XR0.5 | 1° 4 | 80 | 90 | 6
4JJTC 0150052001 | 1.5XR0.5 1 156 20 60 | 4 4JJTC 040 0056001 | 4XR0.5 | 1° 4 | 60 [100| 6
4JJTC 0150052501 | 1.5XR05 1° |15 25 60 | 4
4JJTC 0150053001 | 1.5XR0.5 1> 15 30 70 | 4
4JJTC 0150053501 | 1.5XR05 1° |15 35 75 | 4
4JJTC 020 0021201 | 2 X R0.2 1° 2 12 1 60 | 4
4JJTC 020 002 1601 | 2 X R0.2 1° 2 16 | 50 | 4
4JJTC 020 0022001 | 2 XR0.2 1° 2 120 60 4
4JJTC 020 002 2501 | 2 X R0.2 1° 2 |25 60 4
4JJTC 020 002 3001 | 2 X R0.2 1° 2 /3 70| 4
4JJTC 020 002 3501 | 2 X R0O.2 1° 2 3 75| 4
4JJTC 020 002 4001 | 2 X R0.2 1° 2 40 80 | 4
4JJTC 020 002 5001 | 2 X R0.2 1° 2 |50 90 | 4
New 4JJTC 020 003 2001 | 2 X R0.3 1° 2 120 60 4
New 4JJTC 020 003 3001 | 2 X R0.3 1° 2 13 70| 4
New 4JJTC 020 003 4001 | 2 X R0.3 1° 2 40 90 | 4
4JJTC 020 0051201 | 2 XR0.5 1° 2 12 1 650 | 4
4JJTC 020 005 1601 | 2 X R0.5 1° 2 16 50 | 4
4JJTC 020 005 2001 | 2 X R0.5 1° 2 120 60 4
4JJTC 020 005 2501 | 2 X R0.5 1° 2 | 256 60 4
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2 Flutes JJ Corner Radius End Mills for Hardened Steels
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M L \ - Endmills for pre-hardened and hardened steel(HRc52~70)
hs « Good wear resistance by high quality Si-based PVD coating.

o B « High precise edge tolerance.
S ’ « Designed for minimizing edge chipping by corner R shape.
— Various cormner R and overall length for wide range application.

« QOutstanding performance at high speed machining by ultra fine
(0.2 ym) WC grade.

[ R R D Size D Tolerance
| l;!mwag \ J Ty N 7 @0.2~5 +0~-0.01mm
+0.01 +0.015 @6 ~12 -0.005~-0.015mm

R0.02~05 R1~15 R2~5

rr

I:I

}_

h5

saluas
oD
o ”V_T?m
| |
ad

ad

cHel :mm
23 o4y Mz 43 H3 =23 ux  mm M3 Ha
Order Number Diameter I.Oefnﬂ &v:;}lﬁ! Sg?gk Order Number Diameter I.oefncgdp LOev:gr?ll nglagk

D xR L1 L d D xR L1 L d
2JJC 002 0002 S04 0.2 XR0.02 04 45 4 2JJC 025 003 S04 2.5 XR0.3 6 50 4
2JJC 002 0005 S04 0.2 X R0.05 04 45 4 2JJC 025 005 S04 2.5XR0.5 6 50 | 4
2JJC 003 0002 S04 0.3 XR0.02 06 45 4 2JJC 030 001 S06 3 XRO.1 8 60 6
2JJC 003 0005 sS04 0.3 XR0.05 0.6 45 4 2JJC 030 002 S06 3 XR0.2 8 60  ©6
2JJC 003 001 S04 0.3 X RO0.1 0.6 45 4 2JJC 030 003 S06 3 XR0.3 8 60 | 6
2JJC 004 0002 S04 0.4 X R0.02 08 45 4 2JJC 030 005 S06 3 XR0.5 8 60 6
2JJC 004 0005 sS04 0.4 XR0.05 08 45 4 2JJC 030 010 S06 3XR1 8 60  ©
2JJC 004 001 S04 0.4 X RO.1 0.8 45 4 2JJC 040 001 S04 4 X RO.1 9 60 | 4
2JJC 005 0002 S04 0.5 X R0.02 1 45 | 4 2JJC 040 001 S06 4 X RO.1 10 70 6
2JJC 005 0005 S04 0.5 X R0.05 1 45 4 2JJC 040 002 S04 4 XR0.2 9 60 4
2JJC 005 001 S04 0.5 X R0.1 1 45 | 4 2JJC 040 002 S06 4 X R0.2 10 | 70 6
2JJC 006 0002 S04 0.6 X R0.02 12 | 45 4 2JJC 040 003 S04 4 XR0.3 9 60 4
2JJC 006 0005 S04 0.6 XR0.05 12 | 45 4 2JJC 040 003 S06 4 XR0.3 10 70 | 6
2JJC 006 001 S04 0.6 X RO.1 12 | 45 4 2JJC 040 005 S04 4 X R0.5 9 60 4
2JJC 006 002 S04 0.6 XR0.2 12 | 45 4 2JJC 040 005 S06 4 X R0.5 10 70 6
2JJC 007 0005 S04 0.7 XR0.05 14 | 45 4 2JJC 040 010 S04 4 XR1 9 60 4
2JJC 007 001 S04 0.7 XR0.1 14 | 45 4 2JJC 040 010 S06 4 XR1 10 70 | ©
2JJC 007 002 S04 0.7 XR0.2 14 | 45 4 2JJC 050 001 S06 5 X RO0.1 183 | 75 | 6
2JJC 008 0002 S04 0.8 XR0.02 16 | 45 4 2JJC 050 002 S06 5XR0.2 13 75 | 6
2JJC 008 0005 S04 0.8 XR0.05 16 | 45 4 2JJC 050 003 S06 5XR0.3 13 | 75 | 6
2JJC 008 001 S04 0.8 X RO.1 1.6 45 | 4 2JJC 050 005 S06 5XR0.5 183 75 6
2JJC 008 002 S04 0.8 XR0.2 16 | 45 4 2JJC 050 010 S06 5XR1 13 75 6
2JJC 009 0005 sS04 0.9 XR0.05 1.8 | 45 4 2JJC 060 001 060 6 X RO.1 11 60 6
2JJC 009 001 S04 0.9 X RO.1 1.8 | 45 4 2JJC 060 001 090 6 X RO.1 183 90 6
2JJC 010 0002 S04 1 X R0.02 25 45 4 2JJC 060 002 060 6 XR0.2 11 60 6
2JJC 010 0005 S04 1 X R0.05 25 45 4 2JJC 060 002 090 6 XR0.2 13 90  ©6
2JJC 010 001 S04 1 XR0.1 25 45 4 2JJC 060 003 060 6 X R0.3 11 60 ©
2JJC 010 002 S04 1 X R0.2 25 45 4 2JJC 060 003 090 6 XR0.3 13 90 6
2JJC 010 003 S04 1 X R0.3 25 45 4 2JJC 060 005 060 6 XR0.5 11 60 6
2JJC 012 0002 S04 1.2 X R0.02 32 45 4 2JJC 060 005 090 6 X R0.5 183 90  ©6
2JJC 012 0005 S04 1.2 X R0.05 32 45 4 New 2JJC 060 005110 6 XR0.5 13 110 6
2JJC 012 001 S04 1.2 X RO.1 32 45 4 2JJC 060 010 060 6 XR1 11 60 6
2JJC 012 002 S04 1.2 XR0.2 32 45 4 2JJC 060 010 090 6 X R1 183 90  ©
2JJC 012 003 S04 1.2 X R0.3 32 45 4 New 2JJC 060 010110 6 XR1 13 110 6
2JJC 015 0002 S04 1.5 X R0.02 4 45 | 4 2JJC 060 015 060 6XR1.5 11 60 6
2JJC 015 0005 S04 1.5 X R0.05 4 45 4 2JJC 060 015 090 6 XR1.5 183 90  ©6
2JJC 015 001 S04 1.5 X R0.1 4 45 | 4 2JJC 060 020 060 6 XR2 11 60 | 6
2JJC 015 002 S04 1.5 X R0.2 4 45 4 2JJC 060 020 090 6 X R2 13 90 6
2JJC 015 003 S04 1.5 X R0.3 4 45 | 4 2JJC 060 025 090 6 XR2.5 183 90 6
2JJC 015 005 S04 1.5 XR0.5 4 45 4 2JJC 080 001 070 8 X RO.1 16 70 8
2JJC 020 0002 S04 2 X R0.02 6 45 | 4 2JJC 080 001 100 8 X RO.1 19 100 8
2JJC 020 0005 sS04 2 X R0.05 6 45 4 2JJC 080 002 070 8 XR0.2 16 70 8
2JJC 020 001 S04 2 X R0.1 6 45 | 4 2JJC 080 002 100 8 X R0.2 19 100 8
2JJC 020 002 S04 2 XR0.2 6 45 4 2JJC 080 003 070 8 XR0.3 16 70 8
2JJC 020 003 S04 2 XR0.3 6 45 | 4 2JJC 080 003 100 8 XR0.3 19 100 8
2JJC 020 005 S04 2 XR0.5 6 45 4 2JJC 080 005 070 8 X R0.5 16 70 8
2JJC 025 001 S04 2.5 XR0.1 6 50 4 2JJC 080 005 100 8 XR0.5 19 100 8
2JJC 025 002 S04 2.5 XR0.2 6 50 4 New 2JJC 080 005 120 8 XR0.5 19 120 8
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New

New

New

New

New

New

2JJC 080 010 070
2JJC 080 010 100
2JJC 080 010 120
2JJC 080 015 070
2JJC 080 015 100
2JJC 080 020 070
2JJC 080 020 100
2JJC 080 025 100
2JJC 080 030 100
2JJC 080 035 100
2JJC 100 001 075
2JJC 100 001 100
2JJC 100 002 075
2JJC 100 002 100
2JJC 100 003 075
2JJC 100 003 100
2JJC 100 005 075
2JJC 100 005 100
2JJC 100 005 120
2JJC 100 010 075
2JJC 100 010 100
2JJC 100 010 120
2JJC 100 015 075
2JJC 100 015 100
2JJC 100 020 075
2JJC 100 020 100
2JJC 100 025 100
2JJC 100 030 100
2JJC 100 040 100
2JJC 120 001 080
2JJC 120 001 110
2JJC 120 002 080
2JJC 120 002 110
2JJC 120 003 080
2JJC 120 003 110
2JJC 120 005 080
2JJC 120 005 110
2JJC 120 005 130
2JJC 120 010 080
2JJC 120 010 110
2JJC 120 010 130
2JJC 120 015 080
2JJC 120 015 110
2JJC 120 020 080
2JJC 120 020 110
2JJC 120 020 130
2JJC 120 025 110
2JJC 120 030 110

8XR1

8 XR1

8 XR1.5
8XR1.5
8 XR2

8 XR2

8 XR2.5
8 XR3

8 XR3.5
10 X RO.1
10 X RO.1
10X R0.2
10X R0.2
10X R0.3
10X R0.3
10X R0.5
10X R0.5
10X R0.5
10X R1
10 X R1
10X R1
10XR1.5
10XR1.5
10X R2
10XR2
10X R2.5
10X R3
10X R4
12 X RO.1
12 X R0O.1
12X R0.2
12 XR0.2
12X R0.3
12X R0.3
12 XR0.5
12X R0.5
12X R0.5
12 X R1
12 XR1
12 X R1
12XR1.5
12XR1.5
12X R2
12XR2
12 XR2
12XR2.5
12 XR3

1 9
16
19
16
19
19
19
19
19
22
19
22
19
22
19
22
22
19
22
22
19
22
19
22
22
22
22
22
26
22
26
22
26
22
26
26
22
26
26
22
26
22
26
26
26
26

1OO
120
70
100
70
100
100
100
100
75
100
75
100
75
100
75
100
120
75
100
120
75
100
75
100
100
100
100
80
110
80
110
80
110
80
110
130
80
110
130
80
110
80
110
130
110
110

0 o moo o o

@

2JJC 120 040110
2JJC 120 050 110

‘|2XR5
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Order Number

4JJC 005 0005 S04
4JJC 005 001 S04
4JJC 006 0005 S04
4JJC 006 001 S04
4JJC 007 0005 S04
4JJC 007 001 S04
4JJC 008 0005 S04
4JJC 008 001 S04
4JJC 009 0005 S04
4JJC 009 001 S04
4JJC 010 0005 S04
4JJC 010 001 S04
4JJC 010 002 S04
4JJC 010 003 S04
4JJC 015 0005 S04
4JJC 015 001 S04
4JJC 015 002 S04
4JJC 015 003 S04
4JJC 015 005 S04
4JJC 020 0005 S04
4JJC 020 001 S04
4JJC 020 002 S04
4JJC 020 003 S04
4JJC 020 005 S04
4JJC 025 001 S04
4JJC 025 002 S04
4JJC 025 003 S04
4JJC 025 005 S04
4JJC 030 001 S06
4JJC 030 002 S06
4JJC 030 003 S06
4JJC 030 005 S06
4JJC 030 010 S06
4JJC 035 001 S06
4JJC 035 002 S06
4JJC 035 003 S06
4JJC 035 005 S06
4JJC 040 001 S04
4JJC 040 001 S06
4JJC 040 002 S04
4JJC 040 002 S06
4JJC 040 003 S04
4JJC 040 003 S06
4JJC 040 005 S04
4JJC 040 005 S06
4JJC 040 010 S04
4JJC 040 010 S06
4JJC 045 002 S06
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\Rl \RI \RI
+0.005 +0.01 +0.015
R0.05~05 R1~15 R2~3
=23 9% HZ 43
arsec Lo Ol S
D xR L1 L d
0.5 XR0.05 1 45 4
0.5XR0.1 1 45 4
0.6 XR0.05 1.2 45 4
0.6 XR0.1 1.2 45 4
0.7 XR0.05 1.4 45 4
0.7 XR0.1 1.4 45 4
0.8 XR0.05 1.6 45 4
0.8 XR0.1 1.6 45 4
0.9 XR0.05 1.8 45 4
0.9 XR0.1 1.8 45 4
1 X R0.05 2.5 45 4
1 XR0.1 2.5 45 4
1 XR0.2 2.5 45 4
1 XR0.3 2.5 45 4
1.5 X R0.05 4 45 4
1.5 XR0.1 4 45 4
1.5 XR0.2 4 45 4
1.5 XR0.3 4 45 4
1.5 XR0.5 4 45 4
2 X R0.05 6 45 4
2 X R0.1 6 45 4
2 XR0.2 6 45 4
2XR0.3 6 45 4
2 XR0.5 6 45 4
2.5XR0.1 6 50 4
2.5XR0.2 6 50 4
2.5XR0.3 6 50 4
2.5XR0.5 6 50 4
3XR0.1 8 60 6
3XR0.2 8 60 6
3XR0.3 8 60 6
3XR0.5 8 60 6
3XR1 8 60 6
3.5 XR0.1 9 70 6
3.5XR0.2 9 70 6
3.5 XR0.3 9 70 6
3.5XR0.5 9 70 6
4 X RO.1 9 60 4
4 XR0.1 10 70 6
4 X R0.2 9 60 4
4 XR0.2 10 70 6
4 XR0.3 9 60 4
4 X R0.3 10 70 6
4 XR0.5 9 60 4
4 XR0.5 10 70 6
4 XR1 9 60 4
4 XR1 10 70 6
4.5XR0.2 11 75 6
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Endmills for pre-hardened and hardened steel(HRc52~70)
Good wear resistance by high quality Si-based PVD coating.
High precise edge tolerance.

Designed for minimizing edge chipping by corner R shape.
Various corner R and overall length for wide range application.
Outstanding performance at high speed machining by ultra fine
(0.2 ym WC grade.

D Size D Tolerance
@0.5~5 +0~-0.01mm
@6 ~16 -0.005~ -0.015mm
cHel :mm
=23 =2z HZ 43 (:[In]
Order Number Diameter Loefnch}P &v%ztag SB?QK
D xR L1 L d
4JJC 045 005 S06 45XR0.5 11 75 6
4JJC 050 001 S06 5XR0.1 13 75 6
4JJC 050 002 S06 5XR0.2 13 75 6
4JJC 050 003 S06 5XR0.3 13 75 6
4JJC 050 005 S06 5XR0.5 13 75 6
4JJC 050 010 S06 5XR1 13 75 6
4JJC 060 0005 055 6 X R0.05 11 55 6
4JJC 060 0005 080 6 X R0.05 13 80 6
4JJC 060 001 055 6 X R0.1 11 55 6
4JJC 060 001 080 6 XR0.1 18 80 6
4JJC 060 002 055 6 XR0.2 11 55 6
4JJC 060 002 080 6 XR0.2 13 80 6
New 4JJC 060 002 100 6 XR0.2 13 100 6
New 4JJC 060 002 120 6 XR0.2 13 120 6
4JJC 060 003 055 6 XR0.3 11 55 6
4JJC 060 003 080 6 XR0.3 18 80 6
New 4JJC 060 003 100 6 XR0.3 13 100 6
New 4JJC 060 003 120 6 XR0.3 13 120 6
4JJC 060 005 055 6 XR0.5 11 55 6
4JJC 060 005 080 6 XR0.5 13 80 6
New 4JJC 060 005 100 6 XR0.5 13 100 6
New 4JJC 060 005 120 6 XR0.5 13 120 6
4JJC 060 010 055 6 XR1 11 55 6
4JJC 060 010 080 6 XR1 13 80 6
New 4JJC 060 010 100 6 XR1 13 100 6
New 4JJC 060 010 120 6 XR1 18 120 6
4JJC 060 015 055 6XR1.5 11 55 6
4JJC 060 015 080 6XR1.5 13 80 6
4JJC 060 020 055 6 XR2 11 55 6
4JJC 060 020 080 B6XR2 13 80 6
New 4JJC 080 002 060 8 XR0.2 16 60 8
New 4JJC 080 002 090 8 XR0.2 19 90 8
4JJC 080 003 060 8 XR0.3 16 60 8
4JJC 080 003 090 8 XR0.3 19 90 8
4JJC 080 005 060 8 XR0.5 16 60 8
4JJC 080 005 090 8 XR0.5 19 90 8
New 4JJC 080 005 110 8 XR0.5 19 110 8
New 4JJC 080 005 150 8 XR0.5 19 150 8
4JJC 080 010 060 8 XR1 16 60 8
4JJC 080 010 090 8 XR1 19 90 8
New 4JJC 080 010 110 8 XR1 19 110 8
New 4JJC 080 010 150 8 XR1 19 150 8
4JJC 080 015 060 8XR1.5 16 60 8
4JJC 080 015 090 8XR1.5 19 90 8
4JJC 080 020 060 8 XR2 16 60 8
4JJC 080 020 090 8XR2 19 90 8
New 4JJC 100 002 070 10X R0.2 19 70 10
New 4JJC 100 002 100 10 X R0.2 22 100 | 10
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4JJC 100003070 | 10XR0.3 19 70 10
4JJC 100003100 | 10XR0.3 22 100 10
4JJC 100005070 | 10XR0.5 19 70 10
4JJC 100005100 | 10XR0.5 22 100 10
New 4JJC 100 005120 | 10XR0.5 22 120 10
New 4JJC 100005150 | 10XR0.5 22 150 10
4JJC 100010070 | 10XR1 19 70 10
4JJC 100010100 | 10XR1 22 100 10
New 4JJC 100010120 | 10XR1 22 120 10
New 4JJC 100010150 | 10XR1 22 1150 10
4JJC 100015070 | 10XR1.5 19 70 10
4JJC 100015100 | 10XR1.5 22 100 10
4JJC 100020070 | 10XR2 19 70 10
4JJC 100020100 | 10XR2 22 100 10
New 4JJC 100020120 | 10XR2 22 120 10
New 4JJC 100 020 150 | 10XR2 22 1150 10
4JJC 100025070 | 10XR2.5 19 70 10
4JJC 100025100 | 10XR25 22 100 10
New 4JJC 120 002 075 | 12XR0.2 22 75 12
New 4JJC 120002110 | 12XR0.2 26 110 12
4JJC 120003075 | 12XR0.3 22 75 12
4JJC 120003110 | 12XR0.3 26 110 12
4JJC 120005075 | 12XR0.5 22 75 12
4JJC 120005110 | 12XR0.5 26 110 | 12
New 4JJC 120005130 | 12XR0.5 26 130 12
New 4JJC 120005160 | 12XR0.5 26 160 12
4JJC 120010075 | 12XR1 22 75 12
4JJC 120010110 | 12XRf1 26 110 12
New 4JJC 120010130 | 12XR1 26 130 12
New 4JJC 120010160 | 12XRi1 26 160 12
4JJC 120015075 | 12XR1.5 22 75 12
4JJC 120015110 | 12XR1.5 26 110 12
4JJC 120020075 | 12XR2 22 75 12
4JJC 120020110 | 12XR2 26 110 12
New 4JJC 120020130 | 12XR2 26 130 12
New 4JJC 120020160 | 12XR2 26 160 12
4JJC 120025075 | 12XR25 22 75 12
4JJC 120025110 | 12XR25 26 110 12
4JJC 120030075 | 12XR3 22 75 12
4JJC 120030110 | 12XR3 26 110 | 12
New 4JJC 160 005110 | 16 XR0.5 32 110 16
New 4JJC 160010110 | 16 XR1 32 110 16
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. Endmills for pre-hardened and hardened steel (HRc52~70)
» Good wear resistance by high quality Si-based PVD coating.
% R hs | « Designed for low speed with high feed condition.

3 « Suitable for heavy duty and roughing application.
- — « Minimize fracturing at high feed by high TRS ultra fine WC grade.

- D Size D Tolerance
1~59 +0~ -0.01mm
g_‘u'.!g T(!osalti'!gs \RI \RI \RI l 6~128 -0.005~ -0.015mm
+0.005 +0.01 +0.015 16 @ -0.01 ~ -0.02mm

R0.2~05 R1~15 R2~3

2D

cHel :mm
=23 Ux gpx Nx 43 HA =23 =22 HZ 43 :[in}
Order Number Diameter IBefn(;gtup ELffeer%ti\{]e Eev%?rl]l SB?QK Order Number Diameter I.Oefncgltjp Eeyr%?ﬂ SB?QK

D xR L1 L2 L d DxR L1 L d
4JJRC 010 002 025 1 X'R0.2 1 25 60 4 6JJRC 060 005 060 6 XR0.5 12 60 6
4JJRC 015 005 040 1.5XR05 |15 4 50 | 4 6JJRC 060 010 060 6 X R1 12 60 6
4JJRC 020 005 060 2 XR0.5 2 6 50 6 6JJRC 080 005 060 8 XR0.5 16 60 8
4JJRC 030 005 080 3XR0.5 3 8 50 6 6JJRC 080 010 060 8 X R1 16 60 8
4JJRC 040 005 120 4 XR0.5 4 12 | 60  © 6JJRC 080 020 060 8 XR2 16 60 8
4JJRC 040 005 160 4 X R0.5 4 16 | 60 6 6JJRC 100 005 070 10 X R0O.5 20 70 10
4JJRC 040010120 4 XRA1 4 12 | 60 6 6JJRC 100 010 070 10X R1 20 70 10
4JJRC 040 010 160 4XR1 4 16 | 60 © 6JJRC 100 020 070 10X R2 20 70 10
4JJRC 050 005 150 5XR0.5 5 15 | 60 6 6JJRC 120 005 080 12 X R0O.5 25 80 | 12
4JJRC 050 010 150 5XRi1 5 15 1 60 6 6JJRC 120 010 080 12 X R1 25 80 | 12
4JJRC 060 003 150 6 XR0.3 6 15 | 60  © 6JJRC 120 020 080 12X R2 25 80 | 12
4JJRC 060 005 150 6 XR0.5 6 15 | 60 6 6JJRC 160 005 100 16 X R0.5 30 100 | 16
4JJRC 060 010 150 6 XR1 6 15 | 60 6 6JJRC 160 010 100 16 X R1 30 100 16
4JJRC 060 015 150 6 XR1.5 6 15 | 60 ©6
4JJRC 080 003 160 8 XR0.3 8 16 | 60 8
4JJRC 080 005 160 8 XR0.5 8 16 | 60 8
4JJRC 080 005 200 8 X R0.5 8 20 80 8
4JJRC 080 005 300 8 XR0.5 8 30 110 8
4JJRC 080 010 160 8 XRi1 8 16 | 60 8
4JJRC 080 010 200 8 XR1 8 20 80 8
4JJRC 080 010 300 8 XR1 8 30 110 8
4JJRC 080 020 160 8 XR2 8 16 | 60 8
4JJRC 080 020 200 8 XR2 8 20 80 8
4JJRC 080 020 300 8 XR2 8 30 110 8
4JJRC 100 003 200 10X R0.3 10 20 | 70 | 10

4JJRC 100 005200 | 10XR0.5 10 20 70 10
4JJRC 100 005250 |10XR0.5 10 | 256 | 90 | 10
4JJRC 100 005300 | 10XR0.5 10 | 30 120 10
4JJRC 100010200 |10XR1 10 1 20 70 10
4JJRC 100010250 |10XR1 10 1 26 90 10
4JJRC 100010300 |10XR1 10 | 30 | 120 10
4JJRC 100020200 | 10XR2 10 20 70 10
4JJRC 100 020250 |10XR2 10 1 256 90 10
4JJRC 100 020 300 |10XR2 10 | 30 | 120 10
4JJRC 120005250 | 12XR0.5 12 1 26 80 12
4JJRC 120 005300 | 12X R0.5 12 | 30 100 12
4JJRC 120005350 |12XR0.5 12 1 35 130 12
4JJRC 120010250 |12XR1 12 1 256 80 12
4JJRC 120010300 |12XR1 12 1 30 100 12
4JJRC 120010350 |12XR1 12 | 35 130 12
4JJRC 120020250 |12XR2 12 1 256 80 12
4JJRC 120020300 | 12XR2 12 | 30 100 12
4JJRC 120020350 |12XR2 12 1 35 130 12
4JJRC 120030250 |12XR3 12 1 256 80 12
4JJRC 160010300 |16 XR1 16 | 30 110 16
4JJRC 160010400 |16 XR1 16 | 40 160 16
4JJRC 160 020 300 |16XR2 16 | 30 | 110| 16
4JJRC 160 020 400 | 16 XR2 16 | 40 160 16
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