&Iz, sesLIER 4~5 BRemAEENT.
Non-step processing to depth 4~5 times the hole diameter allows this drill to be
used for numerous high speed applications.

G-LisTNo. | DH1002
—RRIN T FRtRAEET B LSk

REGULAR FOR GENERAL APPLICATION

SPECIFICATION
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Cutting
Conditions

|P.423

¥ 5
: e ¥
X BET)
X thinning
(DC<4)
% Xg%¢13ﬁ’\]ﬁif?ﬂ%l‘il%§m BEFERETEEHNEE
n .
HSS-Co =|- s ‘;«a‘ Et%ﬁ?\jn 3% For shank size over 13mm, shank geometry "with flat on shank"
h3 h7 4=D0) 9 is changed to "without flat on shank" accordingly.
Bf:mm  Unitmm
ARS ISR 1B | 2K | 1R | 1K | ftin | B | B2 BmsS ‘ ISt TS | 2K | 1R | 1EK | i | B | 2R
EDP NO. DC LCF | OAL |DCON| LS PL | Stock | (g EDP NO. DC LCF | OAL |DCON| LS PL | Stock | (g)
60520 2 28.7| 05 4 60546 4.6 376 1.1 16
62120 2.05 24| 56 28.8| 0.5 4 62146 4.65 47| 91 376 1.1 17
60521 2.1 289 0.5 4 60547 4.7 3771 11 16
62121 2.15 29 0.5 4 62147 4.75 378 1.1 16
60522 2.2 29.1| 05 4 60548 4.8 379 1.1 16
62122 2.25 27 | 59 29.2] 05 4 62148 4.85 38 1.1 17
60523 23 293 05 4 60549 4.9 3871 1.1 17
62123 2.35 29.4| 0.5 4 62149 4.95 387 1.2 17
60524 2.4 29.5| 0.6 4 60550 5 388 1.2 17
62124 2.45 29.6| 0.6 4 62150 5.05 52| 96 389 1.2 17
60525 25 30| 62 3 297 06 4 60551 5.1 39 1.2 17
62125 2.55 298| 0.6 4 62151 5.15 3911 1.2 17
60526 2.6 29.8| 0.6 4 60552 5.2 3921 1.2 17
62126 2.65 29.9| 0.6 4 62152 5.25 395| 1.2 18
60527 2.7 30 0.6 4 60553 53 6 [397]1.2 17
62127 2.75 30.1| 0.6 4 62153 5.35 398 1.2 17
60528 2.8 30.2| 0.7 4 60554 5.4 39:97[81"3 18
62128 2.85 33| 65 303 0.7 4 62154 5.45 40 13 18
60529 29 303 0.7 4 60555 5.5 398 13 19
62129 2.95 304 0.7 5 62155 5.55 40 13 18
60530 3 30.5| 0.7 5 60556 5.6 416] 13 19
62130 3.05 288 | 0.7 6 62156 5.65 57| 101 416] 13 19
60531 3.1 289 | 0.7 7 60557 5.7 417 13 19
62131 3.15 29 0.7 7 62157 5.75 41.7] 13 19
60532 3.2 36 | 68 29.1] 0.7 7 60558 5.8 416| 14 19
62132 3.25 29.2| 0.8 ° 7 62158 5.85 47114 Py 20
60533 33 29.2| 0.8 7 60559 5.9 418 14 20
62133 3.35 293| 0.8 7 62159 5.95 418] 14 20
60534 3.4 29.5| 0.8 7 60560 6 42 1.4 20
ORLLS 62134 3.45 296 0.8 7 62160 6.05 36 | 14 29
g;‘fﬁ 60535 3.5 4 | 297]08 7 60561 6.1 36 | 14 29
62135 3.55 39| 71 29.8| 0.8 7 62161 6.15 36.1| 14 30
60536 3.6 29.9| 0.8 7 60562 6.2 363 14 29
62136 3.65 30 0.9 7 62162 6.25 363 ] 1.5 29
60537 3.7 30.1| 0.9 7 60563 6.3 371115 29
62137 3.75 30.2| 09 7 62163 6.35 63| 107 371115 30
60538 3.8 303 ] 09 7 60564 6.4 379 15 30
62138 3.85 303 | 09 8 62164 6.45 37.2, [ IS 30
60539 3.9 75 303 | 09 8 60565 6.5 37415 30
62139 3.95 304 | 09 8 62165 6.55 374 15 30
60540 4 03 30.5| 09 8 60566 6.6 8 [376] 15 31
62140 4.05 36 0.9 15 62166 6.65 376 16 31
60541 4.1 36 1 15 60567 6.7 377 16 31
62141 4.15 87 36.2| 1 15 62167 6.75 377 16 32
60542 4.2 363 1 15 60568 6.8 379| 16 32
62142 4.25 363 1 15 62168 6.85 379] 16 33
60543 4.3 6 [365] 1 15 60569 6.9 387] 16 33
62143 4.35 3711 15 62169 6.95 69 | 113 387] 16 33
60544 4.4 47| 91 372 1 15 60570 7 388 1.6 33
62144 4.45 373 1 15 62170 7.05 388 1.6 34
60545 4.5 373 1 15 60571 741 389| 1.7 34
62145 4.55 374( 1.1 16 62171 7.15 39 1.7 34

303 mizsimEsErim.
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See p.1 for explanation of icons.



A . , B o | B AN 0, | T
i il SiltE il e T W TR TRR| % | X (Aae whE| o dae saae THN #ae | A
Work | 24K s (MMC)
Material| o, Carbon| Medium | High Alloy Hardened Steel Quenched and Stainless | Tool Steel | Castlron | Ductile | Copper |Aluminum |Aluminum | Titanium | Inconel |Composite [Magnesium| —Metal
Steel | Carbon | Carbon | Steel Tempered Steel Steel Castlron | Alloy Alloy Alloy Material Alloy Matrix
Mild Steel | Steel Steel Casting Composites
BEAICS C~025% |5t Cotst~| SCM | 332 35~ 8548 S0)S0 =622 20 s | AR ke ko | o | AL | AC CFRP | AZ9ID
EX-GDR ©]0 |0 O |0
T
FROM gf:mm  Unitmm
AmsS ‘ SR TS | 2K | 1R | 1BK | i | BF | 2R Ams ‘ U TS | 2K | 1R | 1BK | i | EF | BB
EDP NO. DC LCF | OAL |DCON| LS PL | Stock | (g) EDP NO. DC LCF | OAL |DCON| LS PL | Stock | (g)
60572 7.2 392 1.7 34 60598 9.8 476| 23 69
62172 7.25 392 1.7 34 62198 9.85 478 23 69
60573 7.3 396 1.7 34 60599 9.9 137 | 10 [47.8] 2.3 69
62173 7.35 69| 113 397 1.7 34 62199 9.95 478 23 69
60574 7.4 398 1.7 35 60600 10 48 23 70
62174 7.45 399| 1.7 35 62200 10.05 49 23 89
60575 7.5 415] 1.7 35 60601 10.1 49.1| 24 89
62175 7.55 415] 1.8 36 62201 10.15 49.1| 24 90
60576 7.6 8 [416] 18 36 60602 10.2 87 49.2| 24 90
62176 7.65 416 1.8 37 62202 10.25 493 | 24 90
60577 7.7 41.7] 18 37 60603 10.3 144 50 24 90
62177 7.75 119 41.7] 1.8 37 62203 10.35 50.1| 24 920
60578 7.8 416| 1.8 38 60604 10.4 502 | 24 90
62178 7.85 41.7] 1.8 38 62204 10.45 502 | 24 91
60579 7.9 418] 1.8 38 60605 10.5 504 | 24 91
62179 7.95 418 1.9 38 62205 10.55 504 | 25 93
60580 8 75 42 1.9 38 60606 10.6 505 25 93
62180 8.05 42 19 56 62206 10.65 50.7| 2.5 95
60581 8.1 421 1.9 56 60607 10.7 50.7| 2.5 96
62181 8.15 4211 1.9 56 62207 10.75 509| 25 96
60582 8.2 4231 19 56 60608 10.8 50.8| 25 98
62182 8.25 125 4231 19 57 62208 10.85 515 25 98
60583 8.3 43 1.9 57 60609 10.9 516 25 98
62183 8.35 4311 19 57 62209 10.95 51.7| 26 100
60584 8.4 432 2 57 60610 11 517 ] 26 99
62184 8.45 432 2 PY 58 62210 11.05 519 26 PY 100
60585 8.5 433 2 58 60611 111 519| 26 100
62185 8.55 434 2 59 62211 11.15 521 26 100
60586 8.6 435 2 60 60612 11.2 94| 151 12 [ 52.1] 26 100
62186 8.65 436 2 61 62212 11.25 525| 26 102
60587 8.7 437 2 61 60613 11.3 526 | 26 102
62187 8.75 437 | 2 61 62213 11.35 528 | 2.6 102
60588 8.8 43.8 | 2.1 61 60614 11.4 52.8| 2.7 102
62188 8.85 439 2.1 61 62214 11.45 529| 2.7 103
60589 8.9 10 [ 439 21 61 60615 11.5 545| 2.7 103
62189 8.95 44 2.1 62 62215 11.55 546 | 2.7 104
60590 9 811131 448 | 2.1 62 60616 11.6 546 | 2.7 104
62190 9.05 448 | 2.1 63 62216 11.65 54.6| 2.7 105
60591 9.1 45 2.1 63 60617 11.7 54.7| 2.7 105
62191 9.15 45 2.1 64 62217 11.75 54.7 | 2.7 106
60592 9.2 452 2.1 64 60618 11.8 546 | 2.8 106
62192 9.25 452 2.2 64 62218 11.85 547 | 2.8 109
60593 9.3 452 2.2 64 60619 11.9 548 | 2.8 109
62193 9.35 457 | 2.2 64 62219 11.95 548 | 2.8 110
60594 9.4 458 2.2 64 60620 12 55 2.8 110
62194 9.45 4591 2.2 65 60621 12.1 55 2.8 110
60595 9.5 475 2.2 65 60622 12.2 101 | 158 55 2.8 111
62195 9.55 475 2.2 68 60623 12.3 55 29 112
60596 9.6 476 2.2 68 60624 124 55 29 114
62196 9.65 87 | 137 476 2.2 68 60625 125 55 29 114
60597 9.7 477 23 68 60626 12.6 55 29 115
62197 9.75 47.7 | 2.3 69 60627 12.7 55 3 116
T—}
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&Iz, sesLIER 4~5 BRemAEENT.
Non-step processing to depth 4~5 times the hole diameter allows this drill to be
used for numerous high speed applications.

G-LISTNo. | DH1002

— R I T PR /DK BY sk

REGULAR FOR GENERAL APPLICATION
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SPECIFICATION
CHARTS
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1
DCON

X BtE7)
X thinning
(DC<4)
% XEHQBE’\JR?%%HEEW BEFERTEEIIER
N .
HSS-Co TiN =|- T ‘;.‘ Et%ﬁ?\jng 3% For shank size over 13mm, shank geometry "with flat on shank"
h3 4=D0) is changed to "without flat on shank" accordingly.
F—}R
FROM gfi:mm  Unitmm
HRS ‘ N ik | ek | w2 | K | s | e | =R BRs ‘ =z EHEIEAEREGIES
EDP NO. DC LCF | OAL |DCON| LS PL | Stock | (g) EDP NO. DC LCF | OAL |DCON| LS PL | Stock | (g)
60628 12.8 55 3 17 60680 18 112|178 50 42 | @ | 305
60629 12.9 101|158 | 12 |55 3 @ | 118 18.1 50 42 -
60630 13 55 3 119 18.2 20 50 42 i
13.1 85 | 145 48 3.1 - 18.3 184 50 43 =
13.2 48 3.1 [ 18.4 50 43 -
133 48 3.1 - 60685 18.5 118 50 43 | @ | 350
134 48 3.1 - 18.6 56 | 43 -
60635 13.5 48 31 | @ | 162 18.7 56 | 44 i
13.6 90| 150 48 3.2 = 18.8 194 56 | 44 -
13.7 48 8.2 O L= 18.9 56 | 44 =
13.8 16 |48 517 - 60690 19 56 |44 | @ | 443
13.9 48 3.2 - 19.1 56 | 45 -
60640 14 48 813 PY 165 19.2 56 | 45 i
60641 14.1 48 33 171 19.3 56 | 45 -
14.2 48 33 - 19.4 56 | 45 -
14.3 155 48 33 | O | — 60695 19.5 56 | 45 461
14.4 48 34 60696 19.6 ] 201 56 | 46 o 465
60645 14.5 95 48 34 176 19.7 56 | 46 -
14.6 50 34 19.8 56 |46 | 1| —
14.7 50 34 0= 19.9 56 | 4.6 -
14.8 161 50 3.5 - 60700 20 56 | 47 474
14.9 50 3.5 = 20.1 56 | 47 -
60650 15 50 35 | @ | 244 20.2 56 | 47 i
15.1 50 35 - 20.3 56 | 47 -
15.2 50 35 [ 20.4 56 | 48 -
15.3 50 3.6 - 60705 20.5 56 | 48 | @ | 489
15.4 50 3.6 - 20.6 56 | 4.8 -
60655 155 | 00|16 50 |36 o | 252 207 | 128204 s6 | 48| | [ =
— 60656 15.6 50 3.6 254 20.8 25 56 | 48 -
15.7 50 37 — 20.9 56 | 49 =
15.8 50 37 | O | = 60710 21 56 | 49 PY 497
15.9 50 37 - 60711 211 56 | 49 511
60660 16 50 3.7 261 21.2 56 | 49
16.1 50 3.8 - 21.3 56 5 0ol -
16.2 20 50 3.8 [ 214 56 D -
16.3 50 3.8 - 60715 21.5 56 5 515
16.4 50 3.8 - 21.6 56 |5 -
60665 16.5 50 38 | @ | 270 21.7 56 - [Wael -
166 | %172 50 |39 - 218 | oo 56 [51] & [ =
16.7 50 3.9 [ 21.9 56 | 5.1 -
16.8 50 3.9 - 60720 22 56 51 | @ | 529
16.9 50 3.9 - 221 56 5.2 =
60670 17 50 | 4 @ | 279 22.2 56 5.2 i
171 50 | 4 - 223 56 |52 -
17.2 50 |4 0= 22.4 56 |52 -
17.3 50 | 4 - 60725 225 56 | 52| @ | 546
17.4 50 | 4.1 = 22.6 56 53 -
60675 17.5 112 (178 50 | 4.1 PY 294 22.7 56 53 O L=
60676 17.6 50 | 441 294 22.8 136 | 212 56 53 =
17.7 50 | 4.1 - 22.9 56 |53 -
17.8 50 |42 | 0] — 60730 23 56 | 54 | @ | 567
17.9 50 | 42 - 23.1 56 | 54| ] —
T3]

[B&0d] 23.2~32 IEH

l @ =1RHEREF R @=Standard stock item. O=45EREEEER

[[J=Stocked by specific distributors. Contact us for price & availability. ‘
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A . ‘ B o | BB AN 0, | T
i il SiltE il e T W TR TRR| % | X (Aae whE| o dae saae THN #ae | A
Work | 24K = (MMC)
Material |1 oy, Carbon| Medium | High Alloy Hardened Steel Quenched and Stainless | Tool Steel | Castlron | Ductile | Copper |Aluminum | Aluminum | Titanium | Inconel | Composite |Magnesium| — Metal
Steel | Carbon | Carbon | Steel Tempered Steel Steel Castlron | Alloy Aloy Alloy Material | Alloy Matrix
Mild Steel | Steel Steel Casting Composites
ﬁfilv%ﬁn C~025% |5t Cotst~| SCM | 332 35~ 8548 S0)S0 =622 20 s | AR ke ko | o | AL | AC CFRP | AZ91D
EX-GDR © |10 |0 O] 0
T
FROM #:mm  Unitmm
BRS ‘ g2 IR S BRS ‘ g2 IR
EDP NO. DC LCF | OAL |DCON| LS PL | Stock | (g) EDP NO. DC LCF | OAL |DCON| LS PL | Stock | (g)
23.2 56 54 - 26.8 60 6.2 0=
233 56 54 | | — 26.9 60 6.3 -
234 136|212 | 25 |56 55 - 60770 27 60 63 | @ | 908
60735 23.5 56 55 | @ | 567 271 60 6.3 -
23.6 56 5.5 - 27.2 60 6.3 -
23.7 60 5.5 0 - 27.3 60 6.4 -
23.8 60 55 - 27.4 150 | 230 60 6.4 -
239 60 5.6 - 27.5 60 64 | 1| —
60740 24 60 56 | @ | 780 27.6 60 6.4 -
241 60 5.6 - 27.7 60 6.5 -
24.2 60 5.6 0 - 27.8 60 6.5 -
24.3 140 | 220 60 5.7 - 27.9 60 6.5 -
24.4 60 5%, - 60780 28 60 65| @ | 917
60745 24.5 60 57 | @ | 792 28.1 60 6.6 -
24.6 60 5.7 - 28.2 60 6.6 -
24.7 60 5.8 0 - 28.3 60 6.6 -
24.8 60 5.8 - 28.4 60 6.6 -
24.9 60 5.8 - 28.5 32 | 60 6.6 | [J -
60750 25 60 58 | @ | 801 28.6 60 6.7 -
25.1 60 59 - 28.7 60 6.7 -
25.2 32 |60 59 O L= 28.8 60 6.7 -
253 60 5.9 - 28.9 60 6.7 -
254 60 5.9 - 60790 29 155 | 235 60 68 | @ | 972
60755 255 60 59 | @ | 832 29.1 60 6.8 -
25.6 60 6 - 29.2 60 6.8 -
25.7 60 6 0= 29.3 60 6.8 -
25.8 145 | 225 60 6 - 29.4 60 6.9 -
25.9 60 6 - 29.5 60 69 | I | —
60760 26 60 6.1 @ | 846 29.6 60 6.9 -
26.1 60 6.1 i 29.7 60 6.9 -
26.2 60 6.1 0O - 29.8 60 6.9 -
26.3 60 6.1 - 29.9 60 7
26.4 60 6.2 - 60800 30 60 7 1,028
60765 26.5 60 62 | @ | 859 60810 31 160 | 240 60 72 | @ [1,060
26.6 60 6.2 - 60820 32 165 | 245 60 %S 1,125
26.7 1510 60 6.2 J —

l O@=FREEFR @=Standard stock item.

O=4%eREEFETR

[[J=Stocked by specific distributors. Contact us for price & availability.
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CUTTING
CONDITIONS

PIEIESES

Xﬁ‘tﬂﬁﬁjﬂﬂl\]!ﬁﬁ}l, DRILLING DIFFICULT TO MACHINE MATERIALS

FERELI IR PR E B ARSI ES, SN THEE
S, DHMe Ll MUEBERSE, BRESNIR, £FsE

THASESER, SHHEETRISM.

Certain materials have special characteristics (listed below), that make
drilling difficult. In order to successfully drill these materials, it is
critical to use proper cutting conditions based on information about
the material and the tool, and to understand how variations of these
characteristics can influence the final outcome.

_ -X’EUJEM‘Z*—I—E’\J%’TE Characteristics of Difficult to Machine Materials

EMEFME Characteristics

@%@E High hardness

@%‘?ﬁrﬁ High tensile strength
@iﬂ'ﬁ%—%ﬁglj\ Low heat conductivity
@DDIEEH{,‘ﬁi High work hardening
@@ﬁ %@}E*ﬁ? Contains hardened grain
®FE(HEK High ductility

@%“‘:‘%D'f&jc High affinity

383

D 7] H’\J Eﬁ?ﬁ Chipping of the cutting edge

D aﬂ'ﬂ %bﬁ Tool wear

D at}] ﬁ!] ,?\};'Qﬁ%lip High temperature at cutting edge
Tﬂﬂﬁkﬂﬂ rﬁ.] Bﬂjj i High thrust force and torque
25 |@tﬂ = |‘E_];E'Eﬂ Chip trouble (discharging, shape)
BDI;EEEEE Bad surface finish

BESFEEAETIEIFERIIN T EZEZEIN Machining Recommendations for Difficult to Machine Materials

INTA7 TR NN HEREFERSL
Work Material Characteristics Machining Recommendations Recommended drills
ONTEFEA OFREEA OUEEEMNIARIMINEHGREIR, | A0 3D xS
B IR ZEAEEEN OHESE/\ OFILRE, FERTIE ONHRHAEE @AM EX-SUS-GDS  EX-SUS-GDN
Austenitic @ High work hardening @ High tensile strength at high @ Use tough drill material with sharp cutting edge and X ~ - _
Stainless Steel temperatures @ Low heat conductivity coating EX-SUS-GDR MT-SUS-GDR
SUS304‘ SU53‘|6 @ High ductility. Easy to get build up at the edge. => chipping @ High feed rate @ High coolant supply \E/;'Hg'gga VP-HO-GDR
O HERMREHIBRILA OLEAENIESETIR ﬁgi B ﬁgggg
*EE @ Made of hard carbide grain =, AT - -
Die’s‘tg?l (under 0.4%C =>carbide grain is melted) :5?;53?5(1 HQE Ef;d?olfjg EX-GDS VPH-GDS
SKD‘” @ Use lower cutting speed and higher feed rate EX-GDN EX-GDR
e OEES, ‘I ORSTEMYMIRIME, EERE AD-2D VPH-GDS
High M;]gn:nese Steel @INTREMLR @ Use rigid tools, machine and work clamping device AD-4D
SCMnH @ High tensile strength and high toughness VP-HO-GDS
High work hardening EX-GDS
N OEES ORESEN OFRDCH, =HIRRR VP-HO-GDS ~ ADO-3D
%KI:I@ OSTENUEENLS @ Use sufficient coolant and low cutting speed EX-SUS-GDS ADO-5D
T_ilt_aniuAn‘Il A||\7y @ High tensile strength pef Lower case to maintain low cutting temperature. EX-GDR VP-HO-GDR
i-6Al-4 @ Low heat conductivit: EX-HO-GDR
[ ] Ci:miecaallsloarllil:/‘:e IIjll:gyh affinity with tools
N OSHEE Oi=5 TEMHMAIRIYE FT-GDS ADO-3D
e S @R, MIFELA O EAERIMIEDNRETLR VPH-GDS  ADO-5D
Heat Resistant Alloy @ High hardness @ Improve rigidity of tools and machines FT-GDN
Inconel. Hastelloy | @High work hardening Tough Diifficult to machine @ Use an Stub Drill with coating and rigidity EX-GDS
SRR NN O=EERMRIS, FIEIMEX O EAEEENTREMNSNIMENIA FHL-GDTS ~ FH-GDN
High Hardened @ High hardness High shearing stress High cutting resistance | @ Use a drill made from high hardened and rigid materialifthe | AD-2D VPH-GDS
Quenched work material is over 45 HRC, use a carbide drill. AD-4D FTO-M-GDXL
. ang Steel FTO-H-GDXL
empered Steels
mpmnas | OEBEENT, B3EBUTAER OSiEAEEENTA D-GDN
=High é:illﬁon @ High hardened grain causes large wear on tools Ot BIHEIH NF-GDN
Aluminum Alloy @ Use a drill made from high hardened material
AC9A‘ A390 @ Provide sufficient coolant supply
gt A s ORI BRIT AL @5 1% K IRIERATIEI D ERIRO LSk WX-M$-GDS  NEXUS-GDS
= OHXELESZNT @ Use high helix and sharp edge drill EX-SUS-GDS NEXUS-GDR
KovarA ® ety | EX-SUS-GDR
i ow thermal Expansion material
Fe_NI_C’O Dﬁ @Tend to Build-ug, but easy to machine EX-SUS-GDN
OfiithyF, L OFEBIIBOMHYF, MIERAIEL FT-GDN ADO-3D
gaicﬁ‘%l'lﬁ OFE LT @Easy to b_rfakchips,but recommended to use better drill on ADO-5D
o-CrAlloy @ Bett ti-rust, Better rigidit wear resistance
© Harmonize with organism
CE@(M *t+ ONEBAIEF RS HERRUER @5 AEF BMERNTI A EC?)TACE DN
OMPOSIte OS5 HEMRIE O LA ERIRERIFBAVRITER L
CFRP @ Tough fiber causes extrame wear @ Use sharp and wear resistant tools
GFRP @ Tend to have naps and peel off @ Design the tool to prevent naps and peeling




HZ%qu SPECIFICATION CHARTS
EX-GDN » P.300

ﬁ;%ﬁqﬁ SPECIFICATION CHARTS
EX-GDR » P.303

HZRRTI»% SPECIFICATION CHARTS
EX-MT-GDR » P.313

EX-EE LB AE SR £x-coLD DRILLS CUTTING CONDITIONS

CUTTING
CONDITIONS

EX-GDN-EX-GDR-EX-MT-GDR

IEIE :
INTAA Lﬁ%%gtgﬁil Car:on\SteeI Aﬁ%tﬂil Special ﬁzﬁkﬂélﬁgﬁed Steel Ca%.ﬁil?gn %ﬁiﬁ?ﬁ;ﬁ
Work Material $15C-SS400 S50C , SCM-SCr ) SKD61 SKD11 FC250 ) AIonCa.stings
~500N/m? | 300 ~710N/mn" | 710 ~ 90ON/mm ~300N/m? | 900~1060N/m? ~350N/mm DC-AC
DEIBE | 37 ~40m/min | 22~30m/min | 20 ~25m/min | 10 ~16m/min | 8~12m/min | 32~40m/min | 63 ~100m/min
B R HHER iR PHER R BHAR iR BHER R BHAR iR BHER R BHAR
Drill Dia. Speed |FeedRate| Speed |FeedRate| Speed |FeedRate| Speed |FeedRate| Speed |FeedRate| Speed |FeedRate| Speed |Feed Rate
(mm) (min™) | (mm/rev) | (min™) | (mm/rev) | (min™) | (mm/rev) | (min™) | (mm/rev) | (min™) | (mm/rev) | (min™) | (mm/rev) | (min™) | (mm/rev)
0.5 17800 | 090 =1 12700 | @91 =1 11000 | 9905 | ee00 | 090,27 | sa00 | 090, 2| 17800 [ 091 = | 37600 91,
1 11500 | 993 .~ | gooo | P93 7| 7000|9937 3800 | O 3200 [ 093 | aasoo | 09% | 20000 | 998
2 5700 [ %96~ | 4000 | 998~ | 3500 | 298~ 1900 | 998~ | 1600 | 098 > | 5700 | 098, | 10000 03557
3 3850 | 0037 | 2800|0051 2400 |00 5T 1320 | %057 | 1060 9057 [ 3ms0| Ol 10000 | 02,07
4 2000 | O0L ™ | 2000 | O | 100 | O 950 | O™ 800 | %N 2000 [ O3 7s00 [ 024,
5 2060 [ 0271 ae00 | O3 400 | 0130 750 | %43g~ 630 | %027 | 2260 | %S, | 6300 | 028
6 1900 | 9335~ 1320 | 0035~ 1180 | 0335~ 630 | %0367 530 | 003, 1900 | 949, | so00 | 034~
8 1400 | 935,71 1000 | %05, 900 | 000, 480 | %00,~ 400 | %00, | 1400 | 020 1 4000 038,
10 1120 [ 92,6~ 800 | 03 5™ 710|022~ 380 | 93~ 30 |92,07 | 1120|087 3150 (092,
12 9s0 | 024, ~ 670 | %24,~ 600 24, ~ 320 | 024, 270 | 084, 050 | 92,7 | 250 | 023
13 8g0 [ %26~ 610 | %28~ 540 | 028~ 200 | %28~ 240 | 088~ 880 | %317 | 2400 | 0260~
14 820 | 028 ~ 570 | 038, s00 | %28, 270 | 038~ 20 | 028 ~ 820 032, | 2250|037~
16 720 |03 .~ 500 | 93 437 240 | 03,2~ 240 | 03 2~ 200 NS~ 720 [ 9347|1950 [ 061~
18 640 | 034 440 | 0345~ 300 | 03457 210 934~ 180 | %345~ 640 | 036 | 1750 | 063
20 570 | 03¢ ~ apo | 036 ~ 350 | 038 ~ 190 | 93¢ ~ 160 | 036 ~ 570 | 956~ 1550 | 068~
22 520 | 07 360 | %555~ 320 | 0.7 170 | 94 6c™ 150 |00~ 520 | 95257 1400 | 03~
=
24 ag0 | 04% ~ 330 | 04% ~ 200 | 081 ~ 160 | 041 ~ 135|091~ 480 | %96, | 1300 | 077
26 240 | 092~ 310 042~ 270 | 942~ 150 | 042~ 120 |092.~ 440 | 0977 | 1200 | 081 ~
28 410 | 085 ~ 200 | 033~ 250 | 033~ 140 | 045~ 1o | 045 ~ 410 [ 937|100 084~
30 380 | 038~ 270 | 998~ 230 | 038~ 130 | 948~ 105 | 098~ 380 | 2%, 1,000 | 087~
32 360 | O3 250 | 055 220 | 031~ 120 [ 038~ 100" 360 | 058, 950 | 095~
40 285 | 06 .~ 200 | 95 0~ 175 | 06 .~ 95 | 05 s~ g0 |06, ~ 200 |07~ 750 |1
50 230 | 073~ 160 | 075~ 140 | 075~ 75| 073~ o 230 | 085 ~ o', ~
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, B LREM EBEELSTEEIERE.
TSGR ( 51R) FE(E20%.

1. The indicated speeds and feeds are for drilling with water-soluble coolant.
2. The most suitable cutting fluid is water-soluble high density coolant ( 5~10 times

dilution).

3. When using non-water-soluble or water-soluble coolant (over 10 times dilution),
reduce the drilling speed by 20%.
4. Unless you are using milling chucks, pay careful attention to ensure that the drill
is tightly clamped in order to minimize deflection.
5. For drilling depth > 4D, reduce the drilling speed and feed rate appropriately.
6. For drill dia. < 1.0mm, reduce the drilling speed by 20%.



