KAWD L EMHISNETIHHER, LUSERENTHEHFER. &
BEETFIIAER. TN, B2, Bae%s.

The WDI Coating inhibits wear on the margin to achieve long tool life in high-
speed machining. Providing outstanding peifnmanie in stainless steels,aluminum
alloys and copper alloys.
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R
z
s}
PL 8 W
TETs W™ 8 & (lraoesar—— :
S BUtET) LCF L LS
S thinning OAL
2
;e
N
HSSE < €O A
WDI  pg  h7  35~40
s
BAff:mm Unitmm o
AmsS IStEI K | 2K (1R | 1BIK | Soin | SRk | BE | ER Ams ST 1EK | 2K | 1FR | 1BIK | i || B | 2R
EDP NO. DC LCF | OAL |DCON| LS PL SIG |Stock| (g) EDP NO. DC LCF | OAL [DCON| LS PL SIG |Stock| (g)
8655200 2 24| 56 28.7] 05 4 8655550 5.5 571 101] 6 397|116 17 N
8655230 23 27 | 59 29.2| 05 5 8655600 6 42 |17 17 'fig:
8655250 2.5 30 62| 3 29.6| 0.6 5 8655680 6.8 3792 31 If
8655260 2.6 29.8| 0.6 5 8655690 6.9 69 | 113 8 386 2 31 I=p
8655280 2.8 33 65 30.2| 0.7 130° 5 8655700 7 3882 31
8655300 3 305|107 6 8655800 8 75 119 42 |23 31
8655330 33 36| 68 29.2| 08 7 8655850 8.5 125 434 25 54 &3
8655340 34 295|108 7 8655860 8.6 435]25 . 56 3
8655350 3.5 - 74 29.7] 0.8 L 7 8655880 8.8 81 | 131 10 [43.9| 25 1201 @ 56 Ei
8655400 4 43 75 30.5] 09 8 8655900 9 44.8| 2.6 58 AR g
8655420 4.2 87 36.2| 1.2 8 8656000 10 137 48 29 66
8655430 4.3 47| 91 364 1.2 15 8656030 10.3 87 492 3 82
8655450 4.5 6 373|113 120° 20 8656040 10.4 144 50 3 84 ==
8655500 5 38814 20 8656050 10.5 12 |50.2| 3 84 ’gf\lf
8655510 5.1 5V 96 389|115 17 8656100 11 94 | 151 51.7| 32 89
8655520 5.2 39.1] 15 17 8656200 12 101 | 158 55 3.5 97
EEas
3k
g
3k
Eaza)
3k
T‘DXL
3k
A
3k
]
ATHE (EREA HRE0 EBEA| A2 VEEN wxm v\ Tam| s | P2 mae wws| B2 nas| mee T s
Vo | g | || : ' - il D O R i W T
Material| o, Carbon Medium | High Alloy Hardened Steel Quenched and Stainless | Tool Steel | Cast Iron | Ductile | Copper |Aluminum | Aluminum | Titanium | Inconel | Composite |M Metal rﬂ
Steel | Carbon | Carbon | Steel Tempered Steel Steel Castlron | Alloy Alloy Alloy Material Alloy Matrix e
Mild Steel | Steel Steel Casting Composites CARBIC
RicS ~ - . ~35 |35~45/45~50(50 ~ 62|62 ~ 70 SKD =
ngevia:‘%n C~0.25%| (025~045% |C045% ~| SCM HRC | HRC | HRC | HRC | HRC SUsS 5K FC FCD Cu AL AC CFRP | AZ91D
NEXUS-GDS | O | ¢ © olo]o
NEXUS-GDR | O O O] 0|0

l O=tNEEFLR @=Standard stock item. O=4%ERIBEERER  [J=Stocked by specific distributors. Contact us for price & availability. ‘

WiCSREESEPIN.  Seep.1 for explanation of icons. 278
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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
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EX-EEELIEISFAE SR £x-coLD DRILLS CUTTING CONDITIONS

NEXUS-GDR

A355M stainless Steel
MTHE A B ARS] B ] HRERF T ERS)
ork Materiai Martensitic Ferritic Precipitation
0 0
SUS304 (5:0.02%3K%) | SUS304 (:0.02%ELE) | gys420-440 SUS430-405 SUS630-631
IRUEE | 12~15m/min 15~25m/min 15~25m/min 15~30m/min 10~20m/min
BHiR E:3ES BHEE iR HHEE IR BHaR 3 HHAE IR BHEER
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)
4,460 | 0.01 ~0.018 6,370 | 0.02 ~ 0.04 6,370 | 0.01 ~ 0.02 7,000 | 0.01 ~ 0.03 4,770 | 001 ~ 0.03
2 2,230 | 0.02 ~ 0.036 3,180 | 0.05 ~ 0.07 3,180 | 0.02 ~ 0.04 3,500 | 0.03 ~ 0.05 2,390 | 0.03 ~ 0.05
3 1,490 [ 0.03 ~ 0.054 2,120 | 0.06 ~ 0.09 2,120 | 0.03 ~ 0.06 2,330 | 0.04 ~ 0.06 1,590 | 0.04 ~ 0.06
4 1,030 | 0.04 ~ 0.08 1,590 | 0.08 ~0.12 1,590 | 0.04 ~ 0.08 1,750 | 0.06 ~ 0.08 1,790 | 0.06 ~ 0.08
5 830 | 0.05 ~ 0.1 1,270 [ 0.1 ~0.15 1,270 | 0.05 ~ 0.1 1,400 | 0.08 ~ 0.1 950 | 0.08 ~ 0.1
6 690 | 0.06 ~0.12 1,060 | 0.12 ~0.18 1,060 | 0.06 ~0.12 1,170 | 0.09 ~0.12 800 | 0.09 ~0.12
8 480 | 0.08 ~0.16 800 | 0.16 ~ 0.24 800 | 0.08 ~ 0.16 880 | 0.12 ~0.16 600 | 0.12 ~0.16
10 380 | 0.10 ~0.2 640 | 02 ~0.28 640 | 0.1 ~02 700 | 0.15~02 480 | 0.15~0.2
12 320 | 0.12 ~ 0.24 530 | 0.24 ~ 034 530 | 0.12 ~ 024 580 | 0.18 ~ 0.24 400 | 0.18 ~0.24
- . AR RSN - 5K
iy R EEREM s ! H-mae Low Carbon Steel
iy St i Alminum Copper Mild Steel
Work Material A50u52-;075 Alloy Casting Copper Alloy $15C-SS400
AC4C-ADC C1020-2600 >
~ 500N/mm
palotdet 32~63m/min 63~100m/min 40~60m/min 40~60m/min
BHR iR BHER iR BHaR TR BHEE iR HHAE
Drill Dia. 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)
15,000 | 0.02 ~ 0.06 25,000 | 0.02 ~ 0.06 15920 | 001 ~ 0.03 15920 | 0.02 ~ 0.05
2 8,000 | 004 ~ 0.12 10,000 | 0.04 ~ 0.12 7,960 | 004 ~ 0.06 7960 | 0.06 ~ 0.09
3 5300 | 006 ~ 0.18 6,700 | 006 ~ 0.18 5310 | 006 ~ 0.09 5310 | 01 ~ 013
4 4,000 | 0.08 ~ 0.24 6,400 | 0.08 ~ 0.24 3,980 | 0.08 ~ 0.11 3980 | 0.11 ~ 0.15
5 3200 | 01 ~ 03 5000 | 0.1 ~ 03 3180 | 01 ~ 0.13 3,180 | 0.12 ~ 0.18
6 2,700 | 0.12 ~ 0.36 4200 | 012 ~ 036 2,650 | 012 ~ 0.15 2,650 | 013 ~ 0.19
8 2,000 | 0.16 ~ 045 3,200 | 0.16 ~ 045 1990 [ 0.16 ~ 0.2 1990 [ 0.17 ~ 024
10 1600 | 0.2 ~ 055 2500 | 02 ~ 055 1,590 | 02 ~ 025 1590 | 02 ~ 028
12 1350 | 0.24 ~ 0.66 2,100 | 024 ~ 0.66 1330 [ 024 ~ 03 1,330 [ 024 ~ 034
1R TRER RE R T ERK A ERI N TR, 1. The indicated speeds and feeds are for drilling with water-soluble coolant.
2. 5 AR R 0ZRIE RGBT BB, 2. The most suitable cutting fluid is water-soluble high density coolant (5~10 times
3. EANEHIRRER, BETIEIERERK20%., dilution)
4 FRERT ERNNER, SIS R T, 3. When drilling cast surface and black (ie.not ground surface), reduce drilling
Z ig;gﬁ%ﬁ]g;;é:g;%??ﬁilﬂiaf&ﬁ AT T 20%. 4. Isfzfz(:iltl)i)rl\;(g/:pthﬁD.reduce drilling speed (using the table below).
: ! = ° 5. Step feeding is required for drilling depth>4D.

7. NERFPE S EAE, AR AT, BIRESSRRR. ELET
HIEEMB AR, (FEERRSYHEIAMIl sheet,)

X L EEBATIEIR PR EE A, MEERSEAENSRITE. AR
[BRAREAL. ERIELA N EIRE R TIN T,

D :drill dia
i (DAER 4DLITF 5D BDIUT
Depth of Hole =4D =5D =6D
tﬂﬁﬂﬁfgﬁﬂﬂ%ﬁ x08 | x08 | xo08 J
Coefficient for reducing speed . . .

o

. When using non-water-soluble or water-soluble coolant (over 10 times dilution),
reduce the drilling speed by 20%.
The machineability of stainless steels may vary depending on the type and
hardness. Therefore, adjust the cutting speed and the feed rate to suit the
conditions. (Be sure to check the Mill Sheet before use.)
* The larger the drill diameter, the higher the milling temperature generated
during machining, which can lead to fusing and deterioration of the shape of
the cutting chips. Therefore, use a setting that is lower than the recommended
cutting speed.

~N




