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Additional 74 models will be
launched in January,2006.
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CARBON|ALLOY [PREHARDENED|  HARDENED STEELS 00 |00000|000000) 0 | oo () 0000000 0oon
STEELS|STEELS| STEELS CAST IRON|ALUMINIUM | GRAPHITE |COPPER|PLASTIC| | Suitable Coolant O Recommendation
S45C [SKISCM NAK ALLOYS
S550 | SUS HPM [1 0 55HRCLI O 60HRC O 65HRC
o1
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1 Recommend Oil or Water Soluble coolant for Copper milling.

gbooobobooooooooooesSHRCOODODOOOOOOODOOO

For outstanding heat resistance and lubricantion ability on Hard Milliing right up to 65HRC.
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2 Offers market leading longer tool life. M P
- /éf 00000+ 0.0050000000/-0.015 ﬁ%
Long Neck | 5 High R tolerance : +/-0.005mm, Diameter tolerance : 0/-0.015mm ﬁﬁ
Radius o
R ° _
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0 Shank taper angle should not make contact with the work 7 — 4 A
s L piece. Inclined Angle
g{l]w 0 O 2550 07 Total 255 models 00 Unid mmO
ooo 00000 |000 |0 0|0 O pOO00000|000 {00000 | 00 00000000000 ooo
vz | #% Model Radius of [Effective|Length| Neck |Shank Taper|Overall| Shank | Price Effective Length by
F-l ,L Number Ball Nose | Length | of Cut |Diameter| Angle |Length |Diameter| OO0 Inclined angles
B | R %] ¢ | o0 | Ba L | oo 30 [ 1° [ 130 ] 2° | 3°
- HLB 1001-002 | RO.05 | O - 02 |0O- 11° 45 4 0- 0- 0- 0- 0-
0 O |HLB 2002-003 0.3 069 | 0.77 086 | 094 1.1
HLB 2002-005 0.5 il B 091|101 |111|12 |1.38
O [HLB 2002-005-6 ' 50| 6 ' ' ' ' '
Fm 1N HLB 2002-0075 0.75 45 a 11913 141|152 |1.72
Teper Bal HLB 2002-010
0 [HLB 2002-010-6 1 50 P 146|159 |1.72| 183|205
HLB 2002-0125 | RO.1 | 1.25 |0.16|0.17 16° 173|188 | 202|214 |2.37
o HLB 2002-015 15 il M 201|217 |231|244|269
Taper Ba”f 0 | HLB 2002-015-6 ) 50 6 ) ) ) ) )
- Q HLB 2002-0175 1.75 228|245 |26 274 |3
270 8 HLB 2002-020 45 4
?2555 a 0 [HLB 2002-020-6 2 50 P 255|273 |289|304 331
HLB 2002-025 25 45 4 3.08 | 329 | 347 | 3.63 392
HLB 2002-030 3 3.62 | 384|404 | 421 453
R HLB 2003-005 0.5 091/101/111 |12 |1.38
gi‘{‘;‘rv HLB 2003-0075 0.75 45 4 119|113 141|152 |1.72
HLB 2003-010 R
o I | HLB 2003-010-6 RO.15 |1 0.24|0.27 16 50 6 146|159 | 1.72| 183|205
ol HLB 2003-0125 1.25 a5 | a4 1.73|1.88| 202|214 |237
HLB 2003-015 15 201 2171231244269
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Model Radius of |[Effective|Length| Neck |Shank Taper|Overall| Shank | Price Effective Length by
Number Ball Nose | Length | of Cut |Diameter| Angle |Length |Diameter| OO0 Inclined angles
R 24 9 @Oo Bta L od 30’ 1° 1°30' 2° 3°
HLB 2003-015-6 15 6 201|217 | 231|244 2.69
HLB 2003-0175 1.75 4 22824526 |274|3
HLB 2003-020
T 2 5 255 | 273|289 304|331
HLB 2003-0225 2.25 4 282301318334 362 32027
HLB 2003-025 e
HLB 2003-025-6 | RO.15 |2 |0.24| 027| 16° | 50 | 6 308|329 347363392 P
HLB 2003-0275 2.75 4 335|357 | 3.75| 392 | 4.23 B|2717
HLB 2003-030 S
o 3 5 362 |384|404| 421|453
HLB 2003-035 3.5 41544 |46 | 478|515 R
HLB 2003-040 4 4 468|494 | 516|535 5.76 3|7973
HLB 2003-045 4.5 521|549 | 572|592 | 6.37 i‘i -
HLB 2004-005 0.5 09110111112 |1.38 B
HLB 2004-0075 0.75 45 | 4 11913 | 141|152 172 &
HLB 2004-010
HLB 2004-010-6 1 = & 146 | 159 | 1.72| 1.83| 2.05
HLB 2004-015 45 | 4
HLB 2004-015.6 15 =0 | 6 201|217 |231| 244|269
HLB 2004-020 45 | 4
HLB 2004.0206 2 =0 | & 255 | 273|289 304|331
HLB 2004-025 45 | 4 Ho
HLB 2004-025.6 25 = | & 3.08| 329|347 363|392 Bal
HLB 2004-030 | RO.2 032/037| 16° | 45| 4 ,
(o705
HLB 2004-030-6 3 50 | 6 362384 4041421453 ,ﬁ:—f’
HLB 2004-035 35 a5 | 4 415|44 |46 | 478|515 o [
HLB 2004-040 T
T 4 = & 468|494 | 516|535/ 5.76 —
HLB 2004-045 4.5 521|549 | 572 | 592 6.37 Toper Neck
HLB 2004-050 45 4 -
HLB 2004-050-6 5 o1 & 574 | 6.03| 627 | 6.49| 6.76
HLB 2004-055 5.5 6.27 | 657 | 6.82| 7.06 | 7.37
HLB 2004-060 45 4 S
TEE e 6 = & 68 |711|737|763|82 -
HLB 2005-010 1 45 | 4 146 | 1.59| 1.72| 1.83 | 2.05 5o
HLB 2005-015 15 201|217 |231| 244|269 i
HLB 2005-015-6 : 50 | 6 ' ' ‘ ' ' ¥ —
HLB 2005-020 45 | 4 812700
HLB 2005.0206 2 =0 | & 255 | 273|289 304|331 ?SS‘JS
HLB 2005-025 45 | 4
HLB 2005-025-6 | RO.25 | 2> |04 |047| 16° | 50 | 6 308|329 347363 392
HLB 2005-030 45 | 4 ERY
HLB 20050306 3 50 | 6 362 | 384|404 | 421|453 ‘ Spra v
HLB 2005-035 35 45 | 4 415 |44 |46 | 478|515
HLB 2005-040 ‘ kUL
TP ETIE 4 =1 & 468|494 | 516 | 535|576 o
HLB 2005-045 4.5 45 | 4 521|549 | 572|592 6.37
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Model Radius of |Effective|Length| Neck |Shank Taper|Overall| Shank | Price Effective Length by Model Radius of |Effective|Length| Neck |Shank Taper|Overall| Shank | Price Effective Length by
Number Ball Nose | Length | of Cut |Diameter|  Angle  |Length |Diameter| 000 Inclined angles Number Ball Nose | Length | of Cut |Diameter|  Angle  |Length Diameter| OO0 Inclined angles
R 24 2 [(V]5] Bta L [O)H] 30" 1° 1°30" 29 3° R 24 ) [O]5] Bta L [O)N] 30' 1° 1°30' 2° &
HLB 2005-050 O [HLB 2008-050-6 50 50| 6 . . . . .
50 45 | 4 574 |603 |627 l649 |676 574 |6.03 |6.27 |6.49 |6.76
O [HLB 2005-050-6 50 | 6 HLB 2008-060 60 451 4 6.8 |711 |7.37 |763 |82
HLB 2005-055 5.5 a5 | 4 6.27 |6.57 16.82 |7.06 |7.37 U [HLB 2008-060-6 50| 6 ' ' ' ' '
HLB 2005-060 HLB 2008-070 70 7.85 |819 |847 |877 |9.43
gt 0 [HLB 2005-060-6| R0.25 | °° |04 |047| 16° | 50 | & 68 |71l [737 |763 |82 HLB 2008-080 | RO.4 | o 10.64/077  16° 461 4 8o looe los7 loo1 l10es
7 HLB 2005-070 70 25 | 4 7.85 1819 |847 |877 |9.43 U [HLB 2008-080-6 50| 6 ' ) i ) i
0 O |HLB 2005-080 HLB 2008-090 oQ 45 . . . . .
a0 8o l026 los7 lool 1065 4 9.94 |10.33/10.68|11.05/11.88
O | SRR 20 HLB 2008-100 100 50 10.99/11.39|11.78|12.19/13.1
HLB 2005-090 o0 45 |, 9.94 /10.33|10.68|11.05/11.88 U [HLB 2008-100-6 6 ' ' ' ' '
HLB 2005-100 100 50 10.99|11.39|11.78|12.19|13.1 HLB 2010-025 25 45| a 311 |331 |348 |364 |3.93
HLB 2006-010 10 146 (159 (172 |1.83 |2.05 HLB 2010-030 -
HLB 2006.015 L 45 | 4 sor lo1s Ioot oas loce o T 30 | & 3.64 |3.86 |4.05 |422 |455 577
H {HLB 2006-015-6 ' 20 6 ' ' ' ' ' HLB 2010040 40 4s 4 471 |496 |517 |5.37 |5.77 .
HLB 2006-020 o0 45 | 4 255 |2 O [HLB 2010-040-6 50 | 6 ' ' : ' : B
1 |HLB 2006-020-6 >0 6 il okl il el HLB 2010-00 50 45 4 576 605 |6.28 |65 |6.99 :
HLB 2006-025 >5 45 | 4 308 |3.20 5 O |HLB 2010-050-6 50 | 6 ' ‘ ' ‘ '
1 |HLB 2006-025-6 ' 50 | 6 ' 29 |347 |368 |39 HLB 2010-060 60 45 4 6.82 |7.13 |7.39 |7.64 |8.22
HLB 2006-030 30 45 | 4 362 384 404 |421 453 F [HLB 2010-060-6 %01 6 | : : . :
1 |HLB 2006-030-6 50| 6 : : ' : : HLB 2010-070 70 45 | 4 787 |82 |849 |878 |9.44
HLB 2006-035 35 45 4 415 |4.4 4.6 478 |515 [0 |HLB 2010-070-6 50 6 ' ) ) ) '
HLB 2006-040 a0 468 494 516 |535 576 HLB 2010-080 80 45 1 4 891 |9.27 (959 |9.92 |10.66
o O [HLB 2006-040-6 50| 6 - - - - - O [HLB 2010-080-6 | RO.5 0.8 |096| 16° | 50| 6 ' ‘ ' ‘ ' o
HLB 2006-045 4.5 521 |549 |572 |592 [6.37 HLB 2010-090 o[ 9.96 |10.34|10.69/11.06/11.89
45 | 4 45| 4
ra FILB 2006-050 50 574 603 627 |6.49 |6.76 FILB 2010-100 100 11 |114 |11.79|122 |13.11 TR
on b O [HLB 2006-050-6 50| 6 ' ' ' ' ' 0 |HLB 2010-100-6 50| 6 ' ' ' ' AET
ong Nec ong Nec
Bl S HLB 2006-055 | RO.3 5.5|0.48/057 | 16° 6.27 |657 |6.82 |7.06 |7.37 HLB 2010-120 45 | 4 £ |al
— HLB 2006-060 o 45 | 4 0 [HLB 2010-1206 120 o |6 13.08(13.53(13.9914.48|15.56 o
S 0 |HLB 2006-060-6 50| 6 68 |rit |37 |7es |82 HLB 2010-140 14 4 15.16|15.66 16.19|16.75|18.01 i
einle HLB 2006-065 6.5 732 |765 |7.92 |82 |882 0 [HLB 2010-140-6 H 60 | 6 ' ' ' ' ' ke
- HLB 2006-070 70 7.85 |819 |847 |877 |9.43 HLB 2010-160 50 | 4
7o) HLB 2006-075 7.5 45| 4 8.37 |8.73 |9.02 |9.34 [10.04 0 [HLB 2010-160-6 160 60 | 6 1723]17.79|18.3919.03/2045 71V
aper Bal Taper Bal
HLB 2006-080 HLB 2010-180 180 . : ! . .
8 8o l026 los7 lool 1065 55| 4 19.29|19.92|20.59|21.31|22.9
1 |HLB 2006-080-6 50| 6 HLB 2010-200 200 21.36|22.05|22.79|2358|25.35 —
HLB 2006-085 8.5 9.42 |9.79 |10.12|10.48|11.26 O [HLB 2010-200-6 20| & : : : - -
?u aals HLB 2006-090 o0 45 4 094 110.33/1068/11.05/11.88 0 [HLB 2010-220-6 220 23.42|24.11|24.99 |25.86|27.8
aper Ball| 5 _
17 HLB 2006-095 9.5 10.47|10.86|11.23|11.62|12.49 HLB 2012-060 45| 4 T
p— HLB 2006-100 100 1060l 11301178 | 12.16 | 15.1 O |HLB 2012-060-6 et 50 6 615 |636 1657 168 731 8
7 & []HLB2006-100-6 50 | © ' ' ' ' ' HLB 2012-080 80 451 4 822 |849 877 |9.08 9.76 H
- HLB 2006-110 110 4 12.03]12.46 12.88 13.32|14.32 0 [HLB 2012-080-6 50 | 6 ' ' ' ' ' Topor
S HLB 2006-120 HLB 2012-100 45| 4
HLB 2006-12 120 — 13.07|13.52|13.98|14.46|15.55 [ (A 100 e 1028106211097 1136|1221
=y 0 [HLB 2008-020-6 20 50 | 6 255 273 |289 [3.04 |3.31 AB2012-120 | RO6 . 0.96|1.16| 16 25 4 S PP SO IO Ay -
Coter ‘ HLB 2008-030 30 45 4 362 (384 404 |421 |453 7 [HLB 20121206 6 ' . . . . ‘ Clrer
— O [HLB 2008-030-6 | RO.4 ., |064/077| 16° | 50| 6 : : : ' ' HLB 2012-140 140 50 | , 14.41|14.87|15.38|15.91|17.1
R ‘ HLB 2008-040 - 45 | 4 HLB 2012-160 ‘ KU
Drill 0 [HLB 2008-020-6 40 50 6 468 |494 |516 |535 |5.76 0 [HLB 2012-160-6 160 60 6 16.47 |17 17.58|18.19|19.55 Drill
HLB 2008-050 50 45 4 574 1603 1627 1649 |6.76 HLB 2012-180 180 55 4 18.53/19.13/19.78|20.46 |22
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Model Radius of [Effective|Length| Neck |Shank Taper|Overall| Shank | Price Effective Length by Model Radius of |Effective|Length| Neck |Shank Taper|Overall| Shank | Price Effective Length by
Number Ball Nose | Length | of Cut |Diameter| Angle |Length |Diameter| OO0 Inclined angles Number Ball Nose | Length | of Cut |Diameter|  Angle  |Length [Diameter| OO0 Inclined angles
R 24 92 @ Bta L [O]m] 30' 1° 1°30' 2° 3° R 24 2 [O]m}] Bta L []8] 30’ 1° 1°30' 2° 3°
HLB 2012-200 |RO.6 | 20 |0.96|1.16| 16° 60| 4 20.59|21.26|21.98(22.74|24.44 HLB 2020-250 o5 65| 4 25.82 |26.66 |27.55 | 28.51 |y ereente
HLB 2014-080 8 45 825 |852 |881 |912 |98 0 [HLB 2020-250-6 80| 6 25.82 | 26.66 |27.55 |28.51 |30.64
HLB2014-120 |RO.7 | 12 [1.12|1.34| 16° 4 12.38(12.78(13.21|13.67|14.7 HLB 2020-300 20 70| 4 30.97 | 31.98 | 33.05 |5 stasmce o ninte
HLB 2014-160 16 50 16,5 |17.04/17.61|18.23|19.59 O |HLB 2020-300-6 | R1 1.6 194 16° 6 30.97 |31.98 |33.05 |34.2 |36.76
HLB 2015-030 3 31 |32 (331 |342 |3.68 HLB 2020-350 35 80 4 36.13 |37.3  |38.56 | nerorence o etz
HLB 2015-040 a 45 | a 413 426 |4.41 456 |4.91 O |HLB 2020-350-6 6 36.13 |37.3 |38.56 [39.9 |ioiefeene
HLB 2015-060 HLB 2020-400 40 4 41.29 |42.63 i neuence o edornce | ence
O |HLB 2015-060-6 6 50 | 6 619 1639 1661 1684 |7.36 HLB 2025-100 10 45 10.35 |10.69 |11.05 |11.43 |12.29
HLB 2015-080 a5 | 4 HLB 2025-150 15 50 1551 [16.01 |16.55 |17.13 |5 msonne
O [HLB 2015-080-6 8 50 | 6 825 852|881 1912 198 HLB2025-200 |R125| 20 |2 |241| 16° | 55| 4 20.67 |21.34 |22.05 |y meerence o nerrence
HLB 2015-100 45 | 4 HLB 2025-250 25 65 25.82 | 26.66 |27.56 |15 nmtence | o hisfarnce
0 [HLB 2015-100-6 10 50 | 6 10.32/1065/1101 /114 |12.25 HLB 2025-300 30 70 3098 [31.99 [S88C, | 8uE0 (o000
HLB 2015-120 | RO.75 12 |144| 16° 45 | 4 HLB 2030-060-3 O 3 o erene | NG Inreence o ferene |No nrtence | o nererence
0 [HLB 2015-120-6 12 6 12:38/12.78|13.21 1367|14.7 HLB 2030-060-4 6 a4 623 643 |665 |688 |74
HLB 2015-140 14 50 | , 14.44]14.91|15.41/15.95(17.14 HLB 2030-060 623 1643 |665 1688 |74
HLB 2015-160 HLB 2030-080 8 829 |856 |885 (916 |9.84
O |HLB 2015-160-6 16 60 | 6 165 117.04/1761)18.23/1959 HLB 2030-100 10 60 10.35 |10.69 |11.05 |11.43 [12.29
HLB 2015-180 18 55 | 4 18.57/19.17/19.82|20.5 |22.04 HLB 2030-120 12 1241 |12.82 |13.25 |13.71 |14.74
HLB 2015-200 >0 20.63|21.3 |22.02|22.78,5505, HLB2030-140 |R15 | 14 | 2.4 291 16° 14.48 |14.95 |15.45 |15.99 |17.18
O |HLB 2015-200-6 60 | 6 20.63|21.3 |22.02|22.78/24.49 HLB 2030-160 16 6 16.54 |17.08 |17.65 |18.26 |19.63
HLB 2015-220 22 55| 4 22.69|23.43(24.22|25.06 |\ b HLB 2030-200 20 20.66 |21.34 [22.05 |22.82 |24.53
HLB 2016-080 s 824 |85 879 |91 |9.78 HLB 2030-250 25 70 25.82 126.66 |27.56 |28.51 |\bisinne
HB206-120 | ool a2 | il I 12.36/12.76|13.19|13.65/14.68 HLB 2030-300 30 30.98 |31.98 |33.06 |34.21 |\cliine
sy | HLB 2016-160 : 16 | : 50 16.49(17.02|17.6 |18.21|19.57 HLB 2030-350 35 36.14 |37.31 |38.56 |39.9 |ijneeence
o I HLB 2016-200 20 55 2061212822 |22.76 |\ oot HLB 2030-400 40 80 41.29 |42.63 |44.06 |no neerence o nerrence
Bl |3 HLB 2018-080 8 824 |85 |879 |91 [9.78 HLB 2040-080-4 0 4 Noleretence | N rtece o nerrnc o retnce o ieerce
HLB 2018-120 12 45 4 12.36/12.76/13.19/13.65|14.68 HLB 2040-080 8 829 |856 |885 |9.16 |9.84
HB2018-160 | RO° [ 16 144/ 174] 16° 5 16.49|17.02/17.6 |18.21|19.57 HLB 2040-100 10 10.35 |10.69 |11.05 |11.43 |12.29
HLB 2018-200 20 55 2061|21.28(22 |22.76]0005, HLB 2040-120 12 1241 [12.82 |13.25 |13.71 |14.74
HLB 2020-030 3 4 313 |3.23 |3.34 |346 |3.72 HLB 2040-140 14 70 14.48 |14.95 |15.45 |15.99 [17.18
HLB 2020-040 45 416 |43 444 las laoa HLB 2040-160 16 16.54 |17.08 |17.65 |18.26 |\Siboiee
0 |HLB 2020-040-6 4 50 | 6 ' ' ' ) ' HLB 2040-200 | R2 20 | 32|391| 16° 6 20.66 |21.34 |22.05 |22.82 |\ ibfonne
HLB 2020-060 45 | 4 HLB 2040-250 25 25.82 |26.66 |27.56 |28.51 |\ tonne
) [HLB 2020-060-6 6 50 | 6 6.22 1642 1664 687 |7.39 HLB 2040-300 30 3098 |31.98 |33.06 |\0505, 058,
HLB 2020-080 45 | 4 HLB 2040-350 35 80 36.14 |37.31 |38.56 |5 iruterence | o iitarence
01 |HLB 2020-080-6 8 50 | 6 828 1855 1884 1915 984 HLB 2040-400 40 00 4129 |42.63 |\0235, 8542 2530
HLB 2020-100 45 | 4 HLB 2040-450 45 46.45 | 47.96 o maruence o edornce | rence
o A o, Y0 o lieal 1o 5016 10.35/1068/11.04|11.43/12.29 T 50 100 5161 53,25 s il st
20-120 : : 45 | 4 - 10 10.35 |10.69 |11.05 |11.43 |\5225,
) [HLB 2020-120-6 12 6 1241/1281)132513.71/14.73 HLB 2050-200 20 70 2066 |21.34 [5585, 8880, [a0eC,
HLB 2020-140 14 50 | , 14.47|14.94|1545]15.98|17.18 HLB2050-250 |R25 | 25 |4 |491 | 16° 6 25.82 | 26.66 |0 neferene o hierence o nieerence
HLB 2020-160 16 16.54]17.07|17.65/18.26|,2200 HLB 2050-300 30 80 30.98 |16 nreence o neerence | No ireence | o nertence
O [HLB 2020-160-6 60 | 6 16.54(17.07|17.65|18.26(19.63 HLB 2050-350 35 36.14 |l ietence o niretence o hience | o et
HLB 2020-180 18 o | 4 18.6 |19.2 [19.85/20.54 2200 HLB 2060-100 10 80 | e e |
HLB 2020-200 >0 20.66|21.33(22.05|22.82[J000 HLB 2060-300 | R3 30 |48 |591| O 6 o eferene NG hiteence o eference No hitetence | No iretence
O [HLB 2020-200-6 70| 6 20.66|21.33]22.05|22.82|24.52 HLB 2060-500 50 120 T e e B el e
HLB 2020-220 22 60 | 4 22.72|23.46|24.25|25.09 |5 orce 000000200601000000 0mark denotes new model number
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HLB1001 is a tapered ball end mill with single tapered
flute of 10° (See right hand side figure).

[ DO000010° Half Indluded Angle

J

HLBO O 0O O O O List of milling conditions for HLB

WHIAE ol TUN—R88/ & ANEE XA BEE AR
Work Material Copper Prehardened Steels / Hardened Steels Hardened Steels Hardened Steels
NAK/SKD SKD/SKT SKD/SKT
(30~45HRC) (45~55HRC) (55~65HRC)
BE | F-VEE| BHR | BER | XEE Ad EEH | ERE Ad B | EEE Ad ElRE | EERE Ad
Model Nunber | Redisof Bal Nose | EfecveLength| - Speed Feed Milling Amount | Speed Feed Milling Amount | Speed Feed Miling Amount | Speed Feed Milling Amount
(mm) (mm) | (min™) | (mm/min) (mm) (min™) | (mm/min) (mm) (min™) | (mm/min) (mm) (min™) | (mm/min) (mm)
0.3 | 54,000 430 ]0.007 0 0.012|54,000| 340 0.006 0 0.010|54,000{ 300 | 0.004 [0 0.008 {54,000| 250 |0.003 0 0.006
0.5 |54,000 430 (0.007 O 0.012|54,000| 340 0.006 O 0.010|54,000{ 300 | 0.004 [ 0.008 |54,000{ 250 |0.003 0 0.006
0.75| 54,000 380 [0.006 [J 0.010|54,000| 310 0.004 [J 0.008|54,000| 270 | 0.003 [ 0.006 |54,000f 230 |0.003 0 0.005 ? 27IT
1 |54,000 380 |0.006 O 0.010|54,000| 310 0.004 O 0.008|54,000{ 270 | 0.003 [ 0.006 |54,000{ 230 |0.003 0 0.005 I Square
2002 | RO.1 1.25/47,000 280 |0.004 0 0.007|47,000| 220 0.003 0 0.005|47,000| 200 | 0.002[0 0.004 |47,000f 220 |0.003 0 0.006 :0
1.5 |47,000 280 |0.004 0 0.007(47,000| 220 0.003 0 0.005|47,000{ 200 | 0.002[ 0.004 {47,000{ 170 |0.003 0 0.006 g ?;;i7
1.75/42,000 250 ]0.002 0 0.004|42,000| 200 0.001 0 0.003|42,000| 170 | 0.0010 0.002 |42,000{ 150 |0.003 0 0.006 @ | ong Neck
2 42,000 250 |0.002 0 0.004|42,000| 200 0.001 0 0.003|42,000{ 170 | 0.001 0 0.002 {42,000{ 150 |0.001 0 0.002 Square
2.5 /31,000 170 ]0.001 0 0.002|31,000| 130 000.001 31,000| 120 00o.001 31,000{ 100 0 oo.001
3 |31,000 170 |000.001 31,000| 130 000.001 31,000| 120 000.001 31,000| 100 0 00.001
0.5 |54,000 720 |0.012 0 0.020|54,000| 570 0.009 O 0.016 |46,000| 430 | 0.007 O 0.013 |46,000( 370 |0.006 O 0.010 5|7V72
0.75| 54,000 720 |0.012 0 0.020(54,000| 570 0.009 0 0.016 |46,000| 430 | 0.007 0 0.013 {46,000{ 370 [0.006 O 0.010 7/, Radius
1 |54,000 640 |0.009 0 0.016|54,000| 510 0.007 O 0.012|46,000| 390 | 0.006 0 0.010 |46,000( 330 |0.004 O 0.008 A
1.25/54,000 640 |0.009 0 0.016|54,000| 510 0.007 0 0.012|46,000| 390 | 0.006 0 0.010 |46,000| 330 |0.004 J 0.008 §
1.5 |54,000 640 |0.009 0 0.01654,000| 510 0.007 0 0.012|46,000{ 390 | 0.006 0 0.010 {46,000{ 330 |0.004 0 0.008 c La\/m !\chk
1.75/49,000 530 |0.006 0 0.010|43,000| 370 0.004 0 0.008|37,000| 270 | 0.004 [0 0.007 |37,000f 230 |0.003 0 0.005 Radius
2003 | RO.15 2 49,000 530 [0.006 0 0.010|43,000| 370 0.004 0 0.008|37,000{ 270 | 0.004 [0 0.007 {37,000f 230 [0.003 0 0.005
2.25/49,000 530 (0.006 0 0.010(43,000| 370 0.004 0 0.008|37,000| 270 | 0.004 [0 0.007 |37,000f 230 |0.003 0 0.005
2.5 43,000 460 ]0.003 0 0.006|38,000| 320 0.003 0 0.005|32,000{ 240 | 0.002[ 0.004 {32,000f 200 [0.001 0 0.003 *—)
2.75/43,000 460 (0.003 0 0.006|38,000| 320 0.003 0 0.005|32,000| 240 | 0.0020 0.004 |32,000( 200 |0.0010 0.003 ?hﬂs'h‘GhH
3 |43,000 460 |0.003 J 0.006|38,000| 320 0.003 J 0.005|32,000{ 240 | 0.002 [ 0.004 {32,000f 200 |0.001 [ 0.003
3.5 |37,000 340 (0.001 0 0.003(28,000| 210 0.001 0 0.003|24,000| 160 | 0.0010 0.002 |24,000{ 130 |0.0010 0.002
4 |37,000 300 [0.001 0 0.003|28,000| 180 0.001 0 0.002 |24,000{ 140 | 0.0010 0.002 {24,000{ 110 000.001 ;2]»
4.5 37,000 300 (0.0010 0.003(28,000| 180 0.001 0 0.002|24,000{ 140 | 0.0010 0.002 |24,000| 110 0oo.o01
0.5 54,000 870 (0.016 0 0.028|54,000| 700 0.013 0 0.02242,000| 480 | 0.0100 0.018 |42,000{ 400 |0.009 0 0.015 s
0.75| 54,000 870 ]0.016 J 0.028|54,000| 700 0.013 0 0.02242,000| 480 | 0.0100 0.018 |42,000{ 400 |0.009 O 0.015 ’T :::13‘77
1 |54,000 870 (0.016 0 0.028|54,000| 700 0.013 0 0.022|42,000| 480 | 0.0100 0.018 |42,000{ 400 |0.009 O 0.015 }ul;Long Neck
1.5 |54,000 790 0.0130 0.022|54,000| 630 0.010 0 0.017 |42,000{ 430 | 0.008 0 0.014 {42,000| 360 |0.007 O 0.012 o |Bal
2 |54,000 790 ]0.013 [0 0.022|54,000| 630 0.010 0 0.017|42,000| 430 | 0.008 [0 0.014 |42,000{ 360 |0.007 0 0.012 F— Nyl
2.5 50,000 660 |0.009 0 0.016(41,000| 420 0.007 0 0.01231,000{ 280 | 0.006 [ 0.010 {31,000{ 240 |0.004 0 0.008 A=l
2004 | RO.2 3 |50,000 660 |0.009 0 0.016|41,000| 420 0.007 O 0.012|31,000| 280 | 0.006 0 0.010 |31,000{ 240 |0.004 0 0.008 ;zp“e'Negk
3.5 {50,000 640 |0.005 0 0.009(38,000| 400 0.004 0 0.007 |30,000{ 270 | 0.003 [ 0.006 {30,000{ 230 [0.003 0 0.005
4 150,000 640 |0.005 0 0.009|38,000| 400 0.004 0 0.007|30,000{ 270 | 0.003 [ 0.006 |30,000{ 230 |0.0030 0.005 P
4.5 {37,000 410 (0.003 [J 0.006 |29,000| 260 0.003 J 0.005|26,000{ 210 | 0.002[ 0.004 |26,000{ 170 |0.0010 0.003 Taper Ball
5 37,000 410 (0.003 O 0.006 | 29,000 | 260 0.003 0 0.005|26,000| 210 | 0.002 [ 0.004 |26,000{ 170 |0.0010 0.003
5.5 | 37,000 360 [0.003 0 0.005(29,000| 230 0.002 0 0.004|26,000| 180 | 0.0010 0.003 |26,000{ 150 |0.0010 0.003
6 37,000 360 [0.003 0 0.005|29,000| 230 0.002 0 0.004 |26,000{ 180 | 0.001[ 0.003 {26,000{ 150 |0.001 [ 0.003
1 |56,000( 1,250 |0.021 0 0.035|45,000| 800 0.016 0 0.02834,000| 530 | 0.0130 0.022 |34,000f 450 |0.0100 0.018 F—I%
1.5 |56,000| 1,250 |0.0210 0.035/45,000( 800 |0.016 0 0.028 34,000/ 530 | 0.0130 0.022 |34,000/ 450 |0.010 0 0.018 T [Taper Bal
2 |56,000( 1,130 |0.016 0 0.028|45,000| 720 0.013 0 0.022|34,000| 480 | 0.0100 0.018 |34,000f 400 |0.009 O 0.015 A}
2.5 [56,000| 1,130 |0.016 0 0.028(45,000| 720 0.013 0 0.022 |34,000{ 480 | 0.010[ 0.018 {34,000{ 400 [0.009 O 0.015 g VTR
3 |52,000 910 |(0.012 0 0.020(40,000| 570 0.009 O 0.016|29,000| 360 | 0.007 O 0.013 |29,000{ 300 |0.006 O 0.010 B ;adw/u\s
3.5 |52,000 910 [0.012 0 0.020|40,000| 570 0.009 O 0.016 |29,000{ 360 | 0.007 0 0.013 {29,000{ 300 [0.006 O 0.010 Taper
4 152,000 910 |(0.012 0 0.020(40,000| 570 0.009 O 0.016|29,000| 360 | 0.007 O 0.013 |29,000{ 300 |0.006 O 0.010
2005 | R0O.25 4.5 45,000 800 (0.007 0 0.012(31,000| 430 0.005 0 0.009|28,000| 350 | 0.004[ 0.007 |28,000( 300 |0.003 0 0.006
5 |45,000 800 [0.007 0 0.012|31,000| 430 0.005 0 0.009 |28,000{ 350 | 0.004[ 0.007 {28,000{ 300 |0.003 0 0.006 0]
5.5 |34,000 550 |0.006 0 0.010|26,000| 340 0.004 0 0.008|25,000| 280 | 0.003 [ 0.006 |25,000( 240 |0.003 0 0.005 ‘ Spiral V
6 34,000 550 [0.006 0 0.010|26,000| 340 0.004 0 0.008 |25,000{ 280 | 0.003[ 0.006 {25,000{ 240 [0.003 0 0.005 | Cutter
7 |34,000 530 (0.004 O 0.007 [ 26,000 | 330 0.003 0 0.006|25,000{ 270 | 0.002 [ 0.004 {25,000 230 |0.002 0 0.004 -
8 |34,000 530 |0.004 0 0.007(26,000| 330 0.003 0 0.006 |25,000{ 270 | 0.002 [ 0.004 {25,000{ 230 [0.002 0 0.004 ‘ I[\):)‘H)I/
9 |34,000 410 (0.002 O 0.004|26,000| 250 0.001 0 0.003|25,000| 210 | 0.0010 0.002 |25,000( 180 |0.0010 0.002
10 |34,000 410 [0.002 0 0.004|26,000| 250 0.001 0 0.003|25,000{ 210 | 0.0010 0.002 {25,000{ 180 |0.001 O 0.002
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Work Material Copper Prehardened Steels / Hardened Steels Hardened Steels Hardened Steels
NAK/SKD SKD/SKT SKD/SKT
(30~45HRC) (45~55HRC) (55~65HRC)

BE F-VER| BWR | BER | ®RE Ad EEE | ERE Ad EEH | %EE Ad B2 | )RR Ad
Mode Nunber | Redus ofal Nose | Efeciie Length| - Speeed Feed Milling Amount | Speed Feed Milling Amount | Speed Feed Milling Amount | Speed Feed Milling Amount

(mm) (mm) | (min) | (mm/min) (mm) (min™) | (mm/min) (mm) (min™) | (mm/min) (mm) (min™) | (mm/min) (mm)
1 |58,000| 1,510 |0.0250 0.042|39,000| 810 |0.0190 0.033|28,000( 520 | 0.016 0 0.027 |28,000| 440 |0.013 0 0.022
1.5 58,000 1,510 |0.0250 0.042|39,000| 810 |0.0190 0.033|28,000f 520 | 0.0160 0.027 |28,000| 440 |0.0130 0.022
2 |58,000| 1,400 |0.0190 0.033|39,000f 750 |0.0150 0.026|28,000| 480 | 0.0120 0.021 |28,000{ 400 |0.0100 0.018
2.5 |58,000| 1,400 |0.0190 0.033|39,000| 750 |0.0150 0.026|28,000| 480 | 0.0120 0.021 |28,000{ 400 |0.0100 0.018
3 |58,000| 1,400 |0.0190 0.033|39,000| 750 |0.0150 0.026|28,000| 480 | 0.0120 0.021 |28,000{ 400 |0.0100 0.018
3.5 |51,000| 1,020 |0.014 J 0.024|33,000| 540 [0.0110 0.019|24,000/ 340 | 0.009 0 0.015 |24,000f 290 |0.007 0 0.012
4 |51,000| 1,020 |[0.014 0 0.024|33,000| 540 |0.0110 0.019|24,000| 340 | 0.0090 0.015 24,000, 290 |0.007 O 0.012
4.5 |51,000| 1,020 [0.014 0 0.024|33,000{ 540 |0.0110 0.019|24,000{ 340 | 0.009 0 0.015 24,000, 290 |0.007 O 0.012
5 |43,000 870 |0.009 0 0.015(26,000| 410 |0.007 0 0.012{24,000{ 330 | 0.0050 0.009 {24,000 280 |0.004 [J0.008
2006 | RO.3 5.5 43,000 870 |0.009 U 0.015(26,000| 410 |0.007 0 0.012 (24,000 330 | 0.0050 0.009 | 24,000 280 |0.004 O 0.008
6 |43,000 870 |0.009 U 0.015(26,000| 410 |0.007 0 0.012(24,000{ 330 | 0.0050 0.009 | 24,000 280 |0.004 O 0.008
6.5 28,000 510 |0.007 U 0.012(22,000| 320 |0.005L0 0.009 (21,000 260 | 0.004 0 0.007 {21,000 220 |0.003 0.006
7 |28,000 510 |0.007 U 0.012(22,000| 320 |0.0050 0.009 (21,000 260 | 0.0040 0.007 {21,000 220 |0.003 1 0.006
7.5 |28,000 510 [0.007 0 0.012|22,000| 320 |0.005[] 0.009|21,000| 260 | 0.004 0 0.007 |21,000f 220 |0.003 [ 0.006
8 28,000 510 |0.0050 0.009(22,000f 320 |0.004 0 0.007(21,000{ 260 | 0.0030 0.005 |21,000{ 220 |0.002 0 0.004
8.5 28,000 510 |0.0050 0.009(22,000f 320 |0.004 0 0.007(21,000{ 260 | 0.0030 0.005 |21,000{ 220 |0.002 0 0.004
9 |28,000 510 [0.005[J 0.009|22,000| 320 |0.004 J 0.007|21,000| 260 | 0.003 [ 0.005 |21,000f 220 |0.002 0 0.004
9.5 28,000 510 |0.0050 0.009(22,000| 320 |0.004 0 0.007(21,000{ 260 | 0.0030 0.005|21,000{ 220 |0.002 0.004
10 |28,000 440 ]0.003 0 0.005|22,000| 270 |0.0020 0.004{21,000f 230 | 0.0010 0.003 |21,000f 190 |0.0010 0.002
11 |28,000 440 ]0.003 J 0.005|22,000| 270 |0.002 0 0.004{21,000f 230 | 0.0010 0.003 |21,000f 190 |0.0010 0.002
12 |28,000 440 ]0.003 0 0.005|22,000| 270 |0.0020 0.004{21,000f 230 | 0.0010 0.003 |21,000f 190 |0.0010 0.002
2 |52,000| 1,870 |0.0330 0.056|30,000| 870 |0.026 0 0.044|21,000| 540 | 0.0210 0.036 |21,000{ 460 |0.018 0 0.030
3 |52,000| 1,690 |0.026 [ 0.044|30,000( 780 |0.0210 0.035|21,000| 480 | 0.0170 0.029 |21,000{ 410 |0.014 0 0.024
4 |52,000| 1,690 [0.026 0 0.044|30,000| 780 [0.0210 0.035|21,000| 480 | 0.017 0 0.029 |21,000| 410 |0.014 0 0.024
5 |44,000| 1,280 |0.019 0 0.032|25,000| 580 |0.0150 0.025|18,000, 360 | 0.012 (0 0.020 |18,000, 310 |0.0100 0.017
2008 | RO.4 6 |44,000| 1,280 |0.0190 0.032|25,000f 580 |0.0150 0.025|18,000| 360 | 0.0120 0.020 |18,000{ 310 |0.0100 0.017
7 32,000 940 |0.0120 0.020({19,000| 440 |0.009 0 0.016 (18,000 360 | 0.007 O 0.013 {18,000 300 |0.006 O 0.010
8 |32,000 940 |0.012 [ 0.020(19,000| 440 |0.009 OJ 0.016 (18,000 360 | 0.007 O 0.013 {18,000 300 |0.006 O 0.010
9 |21,000 540 |0.009 U 0.016(16,000| 330 |0.007 0 0.012 (15,000 270 | 0.006 0 0.010 |15,000{ 230 |0.004 O 0.008
10 |21,000 540 |0.009 0 0.016(16,000| 330 |0.007 0 0.012(15,000{ 270 | 0.006 0 0.010 {15,000 230 |0.004 O 0.008
2.5 41,000| 1,660 |0.037 0 0.063|24,000f 770 |0.0300 0.050|17,000| 480 | 0.024 0 0.040 |17,000{ 430 |0.020 0.034
3 |41,000| 1,660 |0.0370 0.063|24,000f 770 |0.0300 0.050|17,000| 480 | 0.0240 0.040 |17,000{ 430 |0.020 0 0.034
4 |41,000| 1,660 [0.0300 0.050|24,000| 770 |0.0240 0.040|17,000| 480 | 0.0190 0.032 |17,000, 430 |0.016 [ 0.027
5 |41,000| 1,660 |0.0300 0.050|24,000f 770 |0.0240 0.040(17,000| 480 | 0.0190 0.032 |17,000{ 430 |0.016 O 0.027
6 |35,000| 1,250 |0.0210 0.036|20,000f 570 |0.016 0 0.028|14,000| 360 | 0.0130 0.023 |14,000{ 320 |0.0110 0.019
7 35,000 1,250 |0.0210 0.036|20,000f 570 |0.016 0 0.028|14,000| 360 | 0.0130 0.023 |14,000{ 320 |0.0110 0.019
8 |35,000| 1,250 |0.0210 0.036|20,000f 570 |0.016 0 0.028|14,000 360 | 0.0130 0.023 |14,000{ 320 |0.0110 0.019
2010 | RO.5 9 |26,000 920 (0.0130J 0.022|15,000| 430 |0.010 0 0.018|14,000| 340 | 0.008 (0 0.014 |14,000f 310 |0.007 O 0.012
10 {26,000 920 |0.0130 0.022(15,000| 430 |0.0100 0.018(14,000{ 340 | 0.00801 0.014 {14,000 310 |0.007 O 0.012
12 |17,000 550 |0.0100 0.018(13,000| 340 |0.008 0 0.014 (12,000 280 | 0.006 0 0.011 |[12,000{ 250 |0.005 0 0.009
14 17,000 530 |0.007 U 0.013(13,000| 330 |0.006 0 0.010(12,000{ 270 | 0.004 O 0.008 |12,000| 240 |0.004 O 0.007
16 |17,000 530 |0.007 O 0.013(13,000| 330 |0.006 0 0.010(12,000{ 270 | 0.004 0 0.008 |12,000{ 240 |0.004 O 0.007
18 |17,000 450 |0.005 [0 0.009|13,000( 280 |0.0040 0.007|12,000[ 230 | 0.003 00 0.005 |12,000{ 210 |0.002 0 0.004
20 |17,000 450 ]0.005 0 0.009|13,000| 280 |0.004 0 0.007|12,000f 230 | 0.003 (1 0.005 12,000/ 210 |0.002 0.004
22 |17,000 450 ]0.005 0 0.009|13,000| 280 |0.0040 0.007(11,000f 230 | 0.0030 0.005 11,000/ 210 |0.002 1 0.004
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Work Material Copper Prehardened Steels / Hardened Steels Hardened Steels Hardened Steels
NAK/SKD SKD/SKT SKD/SKT
(30~45HRC) (45~55HRC) (55~65HRC)

WE | F-L3E| BHR | BER | R)RE Ad E#RE | E)EE Ad B | ERE Ad EIEH | RERE Ad
Mode! Nunber | Redus of BalNose | Efecive Length|  Speeed Feed Milling Amount | Speed Feed Milling Amount | Speed Feed Milling Amount | Speed Feed Milling Amount

(mm) (mm) | (min™) | (mm/min) (mm) (min™) | (mm/min) (mm) (min™) | (mm/min) (mm) (min™) | (mm/min) (mm)
6 34,000/ 1,660 [0.0360 0.060(20,000| 770 |0.0280 0.048(14,000| 480 | 0.023 0 0.039 |14,000{ 430 |0.019 0 0.032
8 29,000 1,240 [0.0250 0.043/16,000| 570 |0.0200 0.034{12,000f 350 | 0.016 0 0.028 {12,000/ 320 |0.013 0 0.023
10 |21,000 900 |0.016 0 0.027|13,000| 430 |0.0120 0.021(12,000{ 340 | 0.0100 0.017 {12,000/ 310 |0.008 01 0.014
2012 | RO 12 21,000 900 [0.016 0 0.027(13,000| 430 |0.0120 0.021|{12,000| 340 | 0.0100 0.017 |12,000{ 310 |0.008 O 0.014
14 | 14,000 480 ]0.013 0 0.022(11,000| 300 |0.0100 0.017|10,000| 250 | 0.008 0 0.014 |10,000{ 220 |0.006 0 0.011
16 | 14,000 480 ]0.008 0 0.014(11,000| 300 |0.006 0 0.011{10,000| 250 | 0.0050 0.009 |10,000{ 220 |0.004 O 0.007
18 | 14,000 480 ]0.008 0 0.014(11,000| 300 |0.006 0 0.011{10,000| 250 | 0.0050 0.009 |10,000{ 220 |0.004 O 0.007
20 | 14,000 450 ]0.005 0 0.009(11,000| 280 |0.004 0 0.007|10,000| 230 | 0.003 (0 0.005 |10,000{ 210 |0.002 0 0.004
8 (25,000 1,220 |0.0300 0.050|{14,000| 550 |0.024 0 0.040|10,000( 350 | 0.0190 0.032 (10,000 310 |0.0160 0.027
2014 | RO.7 12 |18,000 900 [0.0190 0.032(11,000| 430 |0.0150 0.025(10,000| 340 | 0.012 0 0.020 |10,000| 310 |0.0100 0.017
16 |12,000 510 [0.0150 0.025| 9,500| 320 |0.0120 0.020| 9,000 260 | 0.009 (0 0.016 | 9,000{ 240 |0.007 O 0.013
3 27,000 1,830 [0.0520 0.087(16,000| 850 |0.0420 0.070{11,000| 530 | 0.033 [0 0.056 |11,000{ 470 |0.028 0 0.047
4 |27,000| 1,830 |0.052[ 0.087|16,000| 850 |0.0420 0.070|11,000| 530 | 0.0330 0.056 {11,000 470 |0.0280 0.047
6 27,000/ 1,650 [0.0450 0.075(16,000| 760 |0.0360 0.060(11,000 470 | 0.028 [0 0.048 |11,000{ 420 |0.024 O 0.040
8 23,000 1,250 [0.0320 0.054(13,000| 570 |0.0250 0.043| 9,700 360 | 0.0210 0.035| 9,700{ 320 |0.017 O 0.029
10 |23,000| 1,250 |0.0320 0.054|13,000| 570 |0.0250 0.043| 9,700/ 360 | 0.0210 0.035 | 9,700 320 |0.0170 0.029
2015 | RO.75| 12 |23,000| 1,250 {0.0320 0.054|13,000| 570 |0.0250 0.043| 9,700| 360 | 0.0210 0.035| 9,700| 320 |0.017 O 0.029
14 17,000 910 |0.020 0 0.034(10,000| 430 |0.016 0 0.027| 9,500/ 350 | 0.013 (0 0.022 | 9,500| 310 |0.0100 0.018
16 |11,000 510 |0.016 0 0.027| 9,000| 320 |0.0120 0.021| 8,400| 260 | 0.0100 0.017 | 8,400/ 240 |0.0080 0.014
18 11,000 510 |0.016 0 0.027| 9,000| 320 |0.0120 0.021| 8,400| 260 | 0.0100 0.017 | 8,400/ 240 |0.008 01 0.014
20 11,000 510 [0.009 0 0.015| 9,000| 320 |0.0070 0.012| 8,400 260 | 0.0050 0.009 | 8,400| 240 |0.004 0 0.008
22 11,000 510 |0.009 O 0.015| 9,000| 320 |0.007 0 0.012| 8,000{ 260 | 0.0050 0.009 | 8,000/ 240 |0.0040 0.008
8 (26,000 1,640 |0.048[ 0.080|15,000| 760 |0.038( 0.064|10,000f 470 | 0.0310 0.052 (10,000 420 |0.0250 0.043
2016 | RO.8 12 |22,000( 1,240 |0.034 0 0.057|12,000| 570 |0.027 0 0.046| 9,100| 350 | 0.0220 0.037 | 9,200/ 320 |0.0180 0.031
16 |16,000 910 [0.0210 0.036 9,700| 430 |0.016 0 0.028| 9,000 350 | 0.013 0 0.023 | 9,000{ 310 |0.0110 0.019
20 |10,000 520 [0.016 0 0.028| 8,300| 320 |0.0130 0.023| 7,900 270 | 0.0100 0.018 | 7,900| 240 |0.009 0 0.015
8 23,000 1,620 [0.0500 0.084(13,000| 750 |0.0400 0.067| 9,500/ 460 | 0.0330 0.055| 9,500 420 |0.027 0 0.045
2018 | RO.9 12 |19,000| 1,230 |0.036 0 0.061|11,000| 560 |0.028 1 0.048| 8,100| 350 | 0.0230 0.039 | 8,100/ 310 |0.0190 0.033
16 | 14,000 900 |0.0220 0.037| 8,600| 430 |0.0180 0.030| 7,900| 340 | 0.0140 0.024 | 7,900/ 310 |0.0120 0.020
20 9,500 520 |0.0180 0.030| 7,400| 320 |0.0140 0.024| 7,000{ 270 | 0.0110 0.019 | 7,000/ 240 |0.009 0 0.016
3 20,000 1,780 [0.067 0 0.112(12,000| 830 |0.0530 0.089| 8,500 510 | 0.0430 0.072 | 8,500| 460 |0.036 0 0.060
4 (20,000 1,780 |0.067[0 0.112{12,000| 830 |0.0530 0.089| 8,500/ 510 | 0.0430 0.072 | 8,500 460 |0.036 0 0.060
6 20,000 1,780 [0.067 0 0.112(12,000| 830 |0.0530 0.089| 8,500 510 | 0.0430 0.072 | 8,500 460 |0.036 O 0.060
8 [20,000| 1,600 [0.0530 0.089|12,000| 740 |0.0420 0.071| 8,500/ 460 | 0.0340 0.058 | 8,500/ 410 |[0.028 0 0.048
10 |20,000( 1,600 |0.0530 0.089(12,000| 740 |0.0420 0.071| 8,500 460 | 0.0340 0.058 | 8,500/ 410 |0.0280 0.048
12 |17,000| 1,220 |0.038 0 0.064|10,000| 550 |0.0300 0.051| 7,300 350 | 0.0240 0.041 | 7,300 310 |0.0200 0.034
14 17,000 1,220 |0.038 [ 0.064|10,000| 550 |0.0300 0.051| 7,300 350 | 0.0240 0.041 | 7,300 310 |0.0200 0.034
2020 | R1 16 17,000 1,220 |0.038 0 0.064|10,000| 550 |0.0300 0.051| 7,300 350 | 0.0240 0.041 | 7,300 310 |0.0200 0.034
18 | 13,000 890 [0.024 0 0.040( 7,800| 420 |0.0190 0.032| 7,200 340 | 0.0150 0.026 | 7,200{ 310 |0.012 0 0.021
20 [13,000 890 [0.024 0 0.040( 7,800| 420 |0.0190 0.032| 7,200 340 | 0.0150 0.026 | 7,200{ 310 |0.0120 0.021
22 8,600 520 |0.0190 0.032| 6,600| 320 |0.0150 0.025| 6,300{ 260 | 0.0120 0.020 | 6,300/ 240 |0.0100 0.017
25 8,600 520 [0.0190 0.032| 6,600| 320 |0.0150 0.025| 6,300 260 | 0.012(0 0.020 | 6,300| 240 |0.0100 0.017
30 8,600 520 [0.008 0 0.014| 6,600| 320 |0.006 0 0.011| 6,300 260 | 0.0050 0.009 | 6,300| 240 |0.004 O 0.007
35 8,600 440 |0.006 0 0.011| 6,600| 270 |0.0040 0.008| 6,300 220 | 0.004 0 0.007 | 6,300| 200 |0.003 0 0.006
40 8,600 440 |0.006 0 0.011| 6,600| 270 |0.0040 0.008| 6,300 220 | 0.004 0 0.007 | 6,300| 200 |0.003 0 0.006
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I # TUN—K8/ EANMA BEE AN BEE AN
Work Material Copper Prehardened Steels / Hardened Steels Hardened Steels Hardened Steels
NAK/SKD SKD/SKT SKD/SKT
(80~45HRC) (45~55HRC) (55~65HRC)
BE | AR AR | BEH | XEE Ad E&H | EEE Ad E&H | EEE Ad & | #EE Ad
ModelNunber | RadusofBal Nose | EfecieLengh|  Speed Feed Milling Amount | Speed Feed Miling Amount | Speed Feed Miling Amount | Speed Feed Milling Amount
(mm) | (mm) | (min™) | (mm/min) (mm) (min) | (mm/min) (mm) (min") | (mm/min) (mm) (min) | (mm/min) (mm)

10 |16,000| 1,840 (0.067 0 0.112| 9,000 850 |0.053 ] 0.089 6,000 | 530 0.043 0 0.072 | 6,000 470 ]0.036 0 0.060
15 |14,000| 1,390 |0.0480 0.080| 8,000 630 |0.038 0 0.064|5,000 | 400 0.031 0 0.052 | 5,000 360 |0.0250 0.043
2025 | R1.25 | 20 [10,000| 1,020 [0.0300 0.050| 6,000 490 |0.024 0 0.040|5,000 | 390 0.019 0 0.032 | 5,000 350 |0.016 0 0.027
25 6,000 590 [0.024 0 0.040| 5,000 360 |0.019 0 0.032|5,000 | 300 0.015 0 0.026 | 5,000 270 | 0.0120 0.021

;Z:Z 5 30 | 6,000] 590 [0.0100 0.017| 5,000 | 360 |0.0080 0.014|5,000 | 300 | 0.0060 0.011 5,000 | 270 |0.0050 0.009 4 gq/ufz
L 6 |13,000| 2,220 |0.1000 0.168| 8,000 | 1,030 [0.080 (1 0.134|5,700 | 640 | 0.0650 0.109 | 5,700 | 570 |0.054 0 0.090 Z )
12 8 [13,000| 2,220 [0.1000) 0.168| 8,000 | 1,030 |0.08001 0.134|5,700 | 640 | 0.0650 0.109 [5700 | 570 |0.054 0 0.090 gu”*,?
2917 |8 10 [13,000| 2,000 [0.0800 0.134| 8,000 | 920 |0.0640 0.107|5,700 | 570 | 0.0520 0.087 | 5,700 | 510 |0.0430 0.072 §|2017
é‘;gN“ : 12 [13,000| 2,000 |0.0800 0.134| 8,000 | 920 |0.0640 0.107|5,700 | 570 | 0.0520 0.087 | 5,700 | 510 |0.0430 0.072 ¢ ;:”LG‘NCK
) ) 14 |13,000| 2,000 |0.0800 0.134| 8,000 | 920 |0.0640 0.107|5,700 | 570 | 0.0520 0.087 | 5,700 | 510 |0.0430 0.072
2030 |R15 | 16 |11,000| 1,510 [0.057 () 0.096| 6,700 | 690 |0.0450) 0.076|4,800 | 430 | 0.037([) 0.062 | 4,800 | 390 |0.030 ] 0.051
5972 |5 20 [11,000| 1,510 |0.0570 0.096| 6,700 | 690 |0.0450 0.076|4,800 | 430 | 0.037 0 0.062 | 4,800 | 390 |0.0300 0.051 S|5v72
Radius |5 25 | 8700| 1,110 |0.0360 0.060| 5,200 | 530 |0.0280 0.048 4,800 | 420 | 0.0230 0.039 | 4,800 | 380 |0.0190 0.032 & |Radius
)% 30 | 8700| 1,110 |0.0360 0.060| 5,200 | 530 |0.0280 0.048|4,800 | 420 | 0.0230 0.039 | 4,800 | 380 |0.0190 0.032 Z
o g 35 | 5700| 640 |0.0280 0.048| 4,400 | 390 |0.02201 0.038|4,200 | 330 | 0.0180 0.031 | 4,200 | 290 |0.0150 0.025 3 o
Long Neck | 5 40 | 5700| 640 [0.0120 0.021] 4,400 | 390 [0.0090 0.016|4,200 | 330 |0.0070 0.013 | 4,200 | 290 |0.006 0 0.011 S | Long Neck

Radius | 8 |10,000| 2,080 |0.1340 0.224| 6,000 960 |0.107 0 0.179|4,200 | 600 0.087 0 0.145 | 4,200 540 |0.0720 0.120 Radius
- 10 |10,000| 2,080 |0.1340 0.224| 6,000 960 |0.107 0 0.179|4,200 | 600 0.087 0 0.145 | 4,200 540 |0.0720 0.120
12 |10,000| 2,080 (0.1340 0.224| 6,000 960 |0.107 0 0.179|4,200 | 600 0.087 0 0.145 | 4,200 540 |0.0720 0.120
14 |10,000| 1,870 |0.107 0 0.179| 6,000 870 |0.085[] 0.143|4,200 | 540 0.069 J 0.116 | 4,200 480 |0.057 O 0.096
16 |10,000| 1,870 |0.1070 0.179| 6,000 870 |0.0850 0.143|4,200 | 540 0.069 0 0.116 | 4,200 480 |0.057 0 0.096

20 |10,000| 1,870 |0.1070 0.179| 6,000 870 |0.0850 0.143|4,200 | 540 0.069 0 0.116 | 4,200 480 |0.057 0 0.096
R=lb 2040 | R2 25 8,900| 1,420 |0.076 0 0.128| 5,000 650 |0.0610 0.102 3,600 | 400 0.049 0 0.083 | 3,600 360 |0.0410 0.069 F—v
30 8,900| 1,420 |0.076 0 0.128| 5,000 650 |0.0610 0.102|3,600 | 400 0.049 0 0.083 | 3,600 360 | 0.0410 0.069
35 6,500 | 1,040 [0.048 0 0.080| 3,900 490 |0.038 0 0.064|3,600 | 400 0.031 0 0.052 | 3,600 360 |0.0250 0.043

[sPESYA 7{'

50 4,300 600 |0.038 0 0.064| 3,300 370 |0.0300 0.051|3,100 | 310 0.024 0 0.041 | 3,100 280 |0.0200 0.034

|l 40 | 6,500| 1,040 |0.04801 0.080| 3,900 | 490 [0.038 0 0.064|3,600 | 400 | 0.0310 0.052|3,600 | 360 |0.0250 0.043 ® ijf”
Long Neck f: 45 | 4,300 600 |0.0380 0.064| 3,300 | 370 [0.0300 0.051|3,100 | 310 |0.0240 0.041|3,100 | 280 |0.0200 0.034 }uI;Long Neck
Bal 2 P Bl

7=1\%y7 10 8,300| 1,990 |0.1410 0.235| 4,800 920 |0.112 (] 0.188 3,400 | 570 0.091 0 0.152 | 3,400 510 |0.076 0 0.127
faper Neck 20 8,300| 1,610 |0.1170 0.196| 4,800 750 |0.093 0 0.156 | 3,400 | 460 0.076 0 0.127 | 3,400 420 |0.063 0 0.105

Ball ) 2050 | R2.5 25 8,300| 1,610 [0.1170 0.196| 4,800 750 |0.093 0 0.156 | 3,400 | 460 0.076 0 0.127 | 3,400 420 |0.063 0 0.105
- 30 7,100| 1,010 [0.088 0 0.147| 4,000 460 |0.0700 0.117]2,900 | 290 0.057 0 0.095 | 2,900 260 |0.0470 0.079
35 7,100| 1,010 |0.088 0 0.147| 4,000 460 |0.070 0 0.117]2,900 | 290 0.057 0 0.095 | 2,900 260 | 0.047 0 0.079
10 6,900 | 1,940 |0.169 0 0.282| 4,000 900 |0.1350] 0.225|2,800 | 560 0.109 0 0.183 | 2,800 500 |0.0910 0.152
2060 | R3 30 6,900 1,390 [0.1410 0.235| 4,000 640 |0.1120 0.188|2,800 | 400 0.0910 0.152 | 2,800 360 |0.076 0 0.127
50 4,300 970 [0.050 0 0.084| 2,500 460 |0.0400 0.067|2,300 | 370 0.032 0 0.054 | 2,300 330 |0.027 0 0.045

?a;é;BaH 7 &I Slotting J 5 za;;;Ba\\
)% Ad [ EHHEEHAKE (mm) .
U7 |5 “Milli = 5757
Z o Ad : Milling Amount \ / < 82 .
Radius | R " |Radius
Taper T Taper
& &
cI77O-HLIEFMIVI AN EHERLE T BL SRAMTIGEX DY —F M HELET
?g};}v ‘ ZOYEIRERIGTEIZEGOERETRTEDTY  REDMI TIIMIRRK - BHY - FRABEBRFICL)ZGER/EL TZE0, ‘ éﬁfﬁv
Cutter EBMOEERS B EWVFEIE BEHEXVREZRIULFETTIF TSN, Cutter
UL ‘ Note : ‘ KU
Drill *Recommend Airblow or Oil Mist. When milling copper,recommend wet milling. Drill

*This table shows standard milling. Adjust it in accordance with milling type, purpose and used instruments in actual milling.
+In case of spindle rotation does not reach to target,decrease spindle and feed speed in same ratio.
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