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Will provides high cost performances on Aluminum Die-casting, Extruded
Aluminum, Casted Aluminum which are commonly used for Automotive,
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Bf7:mm  Unitmm

BRs ‘ Sl R | 2K | R | 1R | s | R | ER BRs ‘ S EK | 2K | R | R | s | BE | ER

EDP NO. DC LCF OAL | DCON LS PL Stock | (g) EDP NO. DC LCF OAL | DCON LS PL Stock | (g)

8587300 3 25| 59] 3[32]07 7 8587560 5.6 38 [ 13 27

8587310 3.1 36 | 07 9 8587570 5.7 38 [ 13 27

8587320 3.2 27 36 | 0.7 10 8587580 5.8 43| 83| 6|38 | 14 27

8587330 3.3 36 | 0.8 10 8587590 5.9 38 | 14 27

8587340 3.4 33 [ 08 10 8587600 6 38 [ 14 28

8587350 3.5 33 [ 038 10 8587610 6.1 41 [ 14 36

8587360 3.6 30| 65| 4| 33108 10 8587620 6.2 41 [ 14 36

8587366 3.66 33 [ 09 10 8587630 6.3 41 [15 36

8587368 3.68 33 [ 09 10 8587640 6.4 47 41 [ 15 36

8587370 3.7 33 [ 09 10 8587650 6.5 0| 7 [41]15 38

8587380 3.8 30 [ 09 10 8587660 6.6 41 [ 15 38

8587390 3.9 30 | 09 10 8587670 6.7 41 [ 16 38

8587400 4 33 30 [ 09 10 8587680 6.8 36 | 16 38

8587410 4.1 38 | 1 17 8587690 6.9 36 | 16 38

8587420 4.2 38 | 1 17 8587700 7 36 | 16 38

8587430 4.3 35 | 1 e | 16 8587710 71 217 g [ 4

- 8587440 4.4 35 [ 1 16 8587720 7.2 = 42 [17 49
e 8587450 4.5 35 |1 17 8587730 7.3 42 17 54
g RE: 8587460 4.6 36 | 45| 5[ 351 17 8587736 7.36 42 [ 17 50
ok 8587462 4.62 35 [ 11 17 8587738 7.38 42 [ 17 50
8587464 4.64 35 | 11 17 8587740 7.4 42 [17 50

8587470 4.7 35 [ 14 17 8587750 7.5 o6\ Mgt 42 Mz 51

8587480 4.8 32 [ 11 17 8587752 7.52 38 [ 18 52

8587490 4.9 32 [ 11 17 8587754 7.54 38 [ 1.8 53

8587500 5 = 32 [ 1.2 17 8587760 7.6 38 [ 1.8 50

8587510 5.1 42 [ 1.2 26 8587770 T 38 [ 18 50

8587520 5.2 42 [1.2 26 8587780 7.8 = 38 [ 1.8 51

8587530 5.3 42 [1.2 27 8587790 7.9 38 | 1.8 51

8587540 5.4 83| 6| 38 |13 27 8587800 8 38 [ 1.9 51

8587550 5.5 /@ 38 [ 13 27 8587810 8.1 43 [ 1.9 66

8587552 5.52 38 [ 13 27 8587820 8.2 101 943 [19 66

8587554 5.54 38 [ 13 27 8587830 8.3 43 [ 1.9 70
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[[=Stocked by specific distributors. Contact us for price & availability.
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Work| X5 AR (MMC)
Material | oy, Carbon| Medium H\gh 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
BEISS C~025W| U058 Coust~| SCM. | 32 |33~ 9483050~ 628220 s | AR ke | koo | | AL | AC CFRP | AZ91D
NF-GDN O O]0 ] 0O O
-]
[NEEDC] 3~83 |
BRS ‘ SCR K | ok | | Bk | o | B | BR BES ‘ SR | ok | Bk | i | B | B8
EDP NO. DC LCF | OAL |DCON| LS PL Stock | (g) EDP NO. DC LCF | OAL |DCON| LS PL | Stock | (g)
8587840 8.4 56 43 | 2 67 8587952 9.52 42 | 2.2 94
8587850 8.5 43 | 2 68 8587954 9.54 42 | 2.2 92
8587860 8.6 38 | 2 66 8587960 9.6 42 | 2.2 86
8587870 8.7 101 9138 |2 67 8587970 9.7 109 10 | 42 | 23 87
8587880 8.8 38 | 2.1 67 8587980 9.8 42 | 23 87
8587890 8.9 38 | 2.1 67 8587990 9.9 42 | 23 88
8587900 9 38 | 2.1 68 8588000 10 65 42 | 23 89
8587910 9.1 46 | 2.1 PY 86 8588010 10.1 48 | 24 PY 109
8587920 9.2 61 46 | 2.1 87 8588020 10.2 48 | 24 110
8587924 9.24 46 | 2.2 93 8588030 10.3 48 | 24 110
8587926 9.26 46 | 2.2 93 8588040 10.4 48 | 24 111
8587930 9.3 109 | 10 | 46 | 2.2 88 8588050 10.5 1M5] 11 | 48 | 24 112
8587936 9.36 46 | 2.2 94 8588060 10.6 48 | 25 113
8587938 9.38 46 | 2.2 88 8588070 10.7 42 | 25 109
8587940 9.4 46 | 2.2 88 8588080 10.8 71 42 | 25 110
8587950 9.5 46 | 2.2 89 8588090 10.9 42 | 25 117
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Will provides high cost performances on Aluminum Die-casting, Extruded
Aluminum, Casted Aluminum which are commonly used for Automotive,
Aerospace Industries.
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7:{e]NE/2DC| 8.4 ~10.9 Bf7:mm  Unitmm
see | 22 EREREEEREIEES I = | 2wz | i | o | o | BB
EDP NO. DC LCF | OAL |[DCON| LS PL | Stock | (g) EDP NO. DC LCF | OAL |[DCON| LS PL | Stock | (g)
8588100 11 1M5] 11 | 42 | 26 112 8588190 11.9 126 48 | 2.8 152
8588110 1.1 53 | 26 144 8588200 12 48 | 2.8 155
8588120 11.2 53 | 26 145 8588210 12.1 50 | 2.8 155
8588122 11.22 53 | 26 152 8588220 12.2 50 | 2.8 155
8588124 11.24 53 | 26 152 8588230 123 50 | 2.9 156
8588130 11.3 53 | 26 146 8588240 124 76 12 50 | 29 PY 157
8588136 11.36 71 126 | 12 53 126 | @ | 153 8588250 125 128 50 | 29 158
8588138 11.38 53 | 27 154 8588260 12.6 50 | 29 158
8588140 114 53 | 27 147 8588270 12.7 50 | 3 162
8588150 115 53 | 27 149 8588280 12.8 50 | 3 163
8588160 11.6 53 | 27 149 8588290 12.9 50 | 3 169
8588170 11.7 53 | 27 150 8588300 13 50 | 3 163
8588180 11.8 53 | 28 152
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ork| 3R
Material| o Carbon| Medium High Alloy Hardened Steel Quenched and Stainless | Tool Steel | Castlron | Ductile | Copper |Aluminum [ Aluminum | Titanium | Inconel | Composite M: Metal
Steel | Carbon | Carbon | Steel Tempered Steel Steel Castlron | Alloy Alloy Alloy Material Alloy Matrix
Mild Steel | Steel Steel Casting Composites
fHicS ) - . ~35 |35~ 45/45~50(50 ~ 62|62 ~ 70 SKD
Egruewaﬁn C~0.25%| (025~045%| C045% ~|  SCM HRC | HRC | HRC | HRC | HRC SUsS SKs FC FCD Cu AL AC CFRP | AZ91D
NF-GDN O O]0]| 0 O

l.=ﬁ7ﬁ}§ﬁﬁ: @=Standard stock item. D=4 IBEERER  [J=Stocked by specific distributors. Contact us for price & availability. ‘
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Xﬁ‘tﬂﬁﬁjﬂﬂl\]!ﬁﬁ}l, DRILLING DIFFICULT TO MACHINE MATERIALS
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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
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ITAE HIEES TRRE R b= EeE 7373
Work Material Aluminum Alloy Casting Aluminum Copper Alloy Magnesium Alloy CastIron
~13wt%Si+ AC1 ~8- ADC | A7075- A2024- A5052 C1020- C6140 AZ91D - AZ80A FC250 ~350N/mn*
TR
EJJEU]?%— 80 ~200m/min 80 ~200m/min 40 ~100m/min 63 ~100m/min 63 ~100m/min
utting Spee
B Egd s L i i s e L s L s
Drill Dia. Speed Feed Rate Speed Feed Rate Speed Feed Rate Speed Feed Rate Speed Feed Rate
(mm) (min™) (mm/rev) (min™) (mm/rev) (min™) (mm/rev) (min™) (mm/rev) (min™) (mm/rev)
3 9,600 0.09~0.3 9,600 0.09 ~0.18 7400 0.02 ~0.03 8,500 0.09 ~0.18 7,400 0.05 ~0.08
4 7,600 012 ~04 7,600 0.12 ~0.24 5,600 0.02 ~0.04 6,400 012 ~0.24 5,600 0.06 ~0.1
5 6,400 0.15 ~0.5 6,400 015 ~0.3 4,500 0.03 ~0.05 5,100 0f5#—~ 03 5,100 0.08 ~0.13
6 5,600 0.18 ~0.6 5,600 0.18 ~0.36 3,700 0.03 ~0.06 4,200 0.18 ~0.36 4,200 0.09 ~0.15
8 4,400 0.24 ~0.8 4,400 0.24 ~0.48 2,800 0.04 ~0.08 3,200 0.24 ~048 3,200 012 ~0.2
10 3,800 03 ~1 3,800 030~06 2,200 0.05 ~0.1 2,500 030 ~0.6 2,500 015 ~0.25
12 3,500 0.36~1.2 3,500 0.36 ~0.72 1,900 0.06 ~0.12 2,100 036 ~0.72 2,300 018 ~03
13 3,300 0.39~13 3,300 0.39 ~0.78 1,700 0.07 ~0.13 2,000 0.39 ~0.78 2,100 0.20 ~0.33

1 RIS MEERERTERAEEBFAE S,

2. i5{F PR EER201E ~30MZAL BRAGA I IR,
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. The indicated speeds and feeds are for drilling with water- soluble coolant.
. The most suitable cutting fuid is water-soluble coolant (20-30 times dilution).

These conditions are for drilling depth less than 3 times the drill diameter. For
drilling depth > 3D, reduce the drilling speed (using the table below).

. Operate the drill in steps as necessary when working on a material that

disintegrates chips poorly. -
When inserting a drill into the machine, use a collet that does not have any

scratches or dust located within the internal bore. Also, reduce the runout of
drill to less than 0.0Tmm.

D :drill dia
FLiR (DHER) 4DLITF 5DIUTF
Depth of Cut =4D =5D
IRIEREPHIZEL
&oefﬂciem f?reducing speed x0.8 x0.7
MIHEER When a drill is used in Magnesium alloy...
1. EESTIERFSIESRRERT G, SO ERESHEmH. 1. Please use cutting fluid for Magnesium and check with a cutting fluid producer.
2. BB IR STE, 2. Please be careful of control and disposition of chips.
O+ T= (ZR) INTHASEEEIN About semi-dry (mist) processing
1. IBERLIS0CC/n U EHE, BETEEMSE 1.To use a mihnimlg?'\ lr)'nilst dischage ratedofd50cc/h, the addition of the
[y = Ll isinis coating in the table below is recommended.
2. SRRSO, BESRAENNT. 2. Operate the drill in steps as necessary when working on a material that <=7
disintegrates chips poorly.
D:$¢5kERR D:drilldia
AT THEE | SEak e
Work Material Cu(trtr!‘n/gn’?i%e)ed (rlzl"laﬁ’[lj/?%t\e/) Recommended Coating
HERe S ~ - DLC#E
Aluminum Aﬁo?Cast'mg 40 60 3% =D 4% =D DLC céatmg
tESERNS 40~60 | 3%XD~4%XD DLCi#/=
Aluminum DLC coating
HEk ~ 9 a9 FX(TIALN)SE
Cast Iron 40 60 3% xD~4% XD FX(TIALN) coatin?
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