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From the editors of the Catalog of Products for Nickel-Based Heat-Resistant Alloys
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Due to their superior heat resistance, toughness, and ductility characteristics, a large quantity of nickel-based heat-resistant alloys have
traditionally been used in areas requiring a high level of heat resistance, such as turbine blades of jet engines and other aircraft related
components. Today, their applications have become even more widespread, including some automotive components and household
combustion equipment. The number of inquiries received from our customers regarding these products has increased year after year.
Therefore, we decided to provide a total solution for machining nickel-based heat-resistant alloys. From the numerous tools cultivated over
OSG’ s years of experience, we selected those that we recommend for nickel-based heat-resistant alloy applications, and compiled them
into this catalog. We hope that this will help with our customers' operations.
OSG Development Group
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Nickel-Based Heat-Resistant Alloys

Ni 2RSS RIFEHENTRIE. SHRENELL, TR THEEXT 104,

Nickel-based heat-resistant alloys are materials with extremely poor machinability. They are approximately 10 times more difficult to machine
than free-cutting steel.

- 7111 I#?Iﬂﬁﬁ'é?ﬁ'& Comparison of Machinability
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Martensitic Stainless Steels 55~40%
f:l?msr A%I'oy 100~70% %E&ﬁiﬁi@me% Steels 50~40%
Feoaon s 85~70% et ey 30~27%
ﬁe?u% f:marbon Steel 65~50% %m Ilz:ee-Bgased 27~20%
ﬁféﬂn Steel 60~50% %g ,I\\I,iiC%_Based 15~6%
o 50% £% | CoE 10~6%

.ﬂﬂI Ni gﬁ'ﬁﬂgﬁ@ u&hnIIEHﬂs"éﬁ: Problems machining nickel-based alloys and performance levels required of tools

IS4 IFESRIIEIR
Generation of extremely high cutting heat VI sEaEsEIbE
RARHIDEIET Reduction of cutting force
Large cutting force
TRER™E HERFIMEREMT
Extreme tool wear Improve wear resistance
BEREFNDREE
}JDIIE% gn Improve cutting edge strength
Significantly shorter tool life 7’6%% |31'LH’J7JE\HEL\ §§%}JH’JIE§:$Z
Chlpomg caused by welding Tough tool base material
i AE LT
Prevent welding
BFMIH#RNIERS , AN LR ERRSHMEER. INIRE
Being an expensive work material, a greater yield is needed. Stability

FERNBTHBALFHALE, $h NGRS, FHRLHTINTEA.

This catalog presents taps, drills, and end mills that meet the aforementioned requirements, together with examples.
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Typical Nickel-Based Heat-Resistant Alloys

XAHARINIHESSHONI EMASENRNES.

We have compiled this catalog targeting nickel alloys of the highest degree of difficulty.

Inconel® 718
Inconel® 625

Waspaloy

Hastelloy

XE Tough
A

Ayigeyiyoe WMﬁHg

55 Easy
l#ﬁli—ﬁiﬂ.ﬁﬁ H‘J}lu Iﬂﬂ List of recommended tools and applicable work materials
PRk pETA FHER NIERRAS  HA N
Product category Recommended tools Page Nickel-Based Alloys Titanium Alloy
SUSB630
BWREEHk ~
Carbiclj:el Drills WHOS5-5D P3~4 O
WHR-NI-SFT*
- P5~6 @
WHR-NI-POT * O
@) WH-VM-PNC | P7 O @) O
Thread Milling Cutters WX-PNC P8 © @ ©
NEO-PHS
%7 NEO-CR-PHS o o o
) P9 ~14
End Mills NEO-EMS
NEO-CR-EMS
RSk .
eyt VPH-GDS P15 ~22 @) O O

IRBEDKRY M, AN TEENIME, BIKi5S%E OSCG-RmBR.

Items without % can be used for other wok materials. Please see OSG catalog for details.

LR mA iR P ERITHAR rm. BRESRAEIAR.

RIiE

Ideal: © &R Good:O

Products that are not included in the standard stock sizes are also available through special orders.
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Sharp cutting edge

ATMINBLEEHIN EMAESES, TEY
B DEEFIRFARNTI., FEFRBTIEI 7R AT LAHD
H&E#F, ELEELIYIBRELE K.

This tool is provided with sharper cutting edges for machining
of aging-treated nickel-based alloys. This ensures sharpness,
suppresses the generation of heat during machining, and
promotes the stable creation of cutting chips.
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TERIRNER , KA TIMRIERAR , SIS TENIME.

With respect to the twist angle of the flutes, a weak twist
shape has been used to attain high tool rigidity, making
machining of high precision holes possible.

B RLED T RHEFEMEE S

Enables stable creation of cutting chips! Excellent wear resistance

XINKEMERERLS IMAYEEIN T, KA

WHOS55-5D I T/E/tlE BN 1)) =2 IS
Cutting chips after machining with Cutting chips after machining with a WXS I%):I ' *EJLJE'IKE’J%DD !
WHO55-5D competltor s product

&‘ 2 The tools use WXS Coating to support high-
‘ h g m speed machining with internally-fed water-
soluble coolant, resulting in a long tool life.
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Obstacles for conventional drills on nickel-based material machining

EREEARLEL | EMASHEGAHSS L BEREREEEL W EfbASMEFHIHSS §hsk
Carbide Drill PM HSS Drill Carbide Drill PM HSS Drill
R< 05.6 INT1FLEA98BH After 1 Hole T 23LEMERS After 2 Hole
Size '

; BHIA7) BHIER
j\}\Fo%fﬁﬂtJtrerial Inconel” 718 (44HRC) Chipping Wear of lip relief
gﬁ?ﬁgeed 10m/min(568min') | 5m/min(284min-')

HEE 34mm/min 14mm/min
Feed (0.06mm/rev) (0.05mm/rev)
TELRE 20mm G&7L)

Depth of Hole (Through)

Pl JEKAMELDEHF

Coolant Non-Water Soluble




AW ( ~55HRC) AMEA &R ATk CNEW

WHO55-5D
otF | B FEREE RIAZHE7) £ ‘
Tool Material Micro Grain Carbide R tninning
@R mE4tE WXS RE L
Surface Treatment WXS Coating
g7 :mm Unit:mm
AmsS CYEN K | 2K | R | EF Ams LN K | 2K | R | BEF
EDP No. Dc 2 L Ds Stock EDP No. Dc 2 L Ds Stock
3316330 3.3 32 78 6 B 3316570 5.7 46 92 6
3316340 3.4 32 78 3316580 5.8 48 92 6
3316349 349 | 32 78 3316590 5.9 48 92 6
3316350 3.5 32 78 3316600 6 48 92 6
3316360 3.6 34 78 3316650 6.5 52 | 102 8
3316370 3.7 34 78 3316680 6.8 56 | 102 8
3316380 3.8 36 78 3316700 7 56 | 102 8
3316390 3.9 36 78 3316750 7.5 60 | 118 8
3316400 4 36 78 3316780 7.8 64 | 118 8
3316410 4.1 38 88 3316800 8 64 | 118 8

3316415 4.15| 38 88
3316420 4.2 38 88
3316430 4.3 41 88
3316440 4.4 41 88
3316450 4.5 41 88
3316460 4.6 43 88
3316470 4.7 43 88
3316480 4.8 45 88
3316490 4.9 45 88
3316500 5 45 88
3316510 5.1 42 92
3316520 52 42 92
3316530 5.3 44 92
3316540 54 44 92
3316550 55 44 92
3316556 556 | 46 92
3316560 5.6 46 92

3316850 85 68 (128 | 10
3316858 858 | 70 | 128 | 10
3316870 8.7 70 (128 | 10
3316880 8.8 72 | 128 | 10
3316900 9 72 (128 | 10
3316950 9.5 76 [ 136 | 10
3316980 9.8 80 (136 | 10
3316997 997 | 80 | 136 | 10
3317000 | 10 80 (136 | 10
3317030 | 10.3 84 | 146 | 12
3317050 | 105 84 | 146 | 12
3317080 | 10.8 88 (146 | 12
3317100 | 11 88 | 146 | 12
3317150 | 11.5 92 [156 | 12
3317156 | 11656 | 94 | 156 | 12
3317180 | 11.8 96 | 156 | 12
3317200 | 12 96 | 156 | 12

B = trEEEfFA B = Standard stock item

U 0| 00 0|0 0|0 00 0|0 00 00 0 0 0 0 0 0 0 ©

OREORNEOREORNORNORNONNORNORNORNORNORNORNoORNORNORNOREo RN NN REoORNORNO NN RNEORNe!
| 0| 0|0 00| W0 0|00 000 00 0| 00 0|0 0 0 WO ©
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B mBlET 8 ) ey 2 WHOS55-3D Gzt poamesinm)

BRI mANE RN, $hAR KR SD KE , NFERE

Water Soluble Internal
o ) T O VE S o TN ok it X3RN0 TEPBSIR/SHI Ni Eif#vE ©( 40HRC~45HRC) | BMERIRER. RIMTIHIT), STRRIME,
AHEEAR IRRERK GBI !

Introducing the production of special-order products. These products are provided with the ideal coating, tool rigidity, and sharp cutting edge to machine aging-
* Please contact our Sales Department for details. treated nickel-based alloys (40 - 45HRC) while achieving machining stability and long tool life.
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I Stable hole enlargement by each size

FRATIE WHO55-5D &R
Tool Each Size
InTAzRt

et Inconel®718 (43HRC)
IR ;

Iﬂﬁiﬁégeed 30m/min

’\,%geﬁdﬁ 1.5%Dc mm/rev
PIRRE £3D (§7)

Depth of Hole (Blind)

PIHEHFR ARMEIEER (PIERLAH)
Coolant Water Soluble (Internal)
EELI IR INTHL (BT40)
Machine Vertical Machining Center

E}
3

Hole enlargement fiiIpHe

0.06 |

0.05 |

004

0.03

0.02

0.01

-0.01

0~2007LINTHIFLI K& Hole enlargement while machining O to 200 holes

AOgE | st | SRk | AR& [ s | ERgh | ACRE | R | SRk
Mouth * Center 'Bottom| Mouth ' Center ' Bottom| Mouth ' Center ' Bottom
®5.1 ¢6 ®8.5
WHOS55-5D

BRETIRRIR, %P mA AR ES IR I FLE. IS ERER

MIZEREA T FSFERBERSNAINI.

Created with highly rigid body shapes, these products have been successful in suppressing
the enlargement of holes of every size in a stable manner. This allows, these tools to be used
for machining holes that require precision, such as the stable removal of stock before finish

machining.

AESE | s | &iRRE
Mouth * Center ' Bottom
96

Hifth/ &) Competitor

I 1.5 times longer tool life against competitors.

FERATE WHO55-3D ¢6 sk HIHIFLEL Number of Holes (#LHoles)
Tool (45 7k&R) (Special Order Item) Drills 100 200 300 400 500
NTHA%
{IJVOrk$Mf3—tel'ia| Inconel®718 (43HRC) 4407, Howes %ja%r
PIHEE ; .
Driling Speed 30m/min (1,592min™) HASIA 2803, e
S Competitor A Holes  Wear
'1:%'6%5 143mm/min(0.09mm/rev)
Hiti/AF) B 2607,  F7)
TIERE 18mm (3D 5FL)LEMm Competitor B Holes Chipping
Depth of Hole (Blind) No-Step
e IKEFEMIER (PIERL) EfA=1C sosL  ER
Coolant Water Soluble (Internal) Competitor C Holes ear
E AR R INITH(BT40) = e
Machine Veiical Machining Center %ﬁ%‘:g—‘)r% Saﬁléles Cr?iggijng

BRI RN EWXS & B R BRI BT E
S N = —_ f—1

7, KBEMERIEH, JXLULSE BE.

KEMRMI!

The highly rigid body combined with a sharp

cutting edge is coated with WXS and achieves a

stable, long tool life during high-speed machining.

Hih AE A

Competitor A
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I Example with non-water soluble

EEIE WHO55-3D ¢6
Tool (455 5) (Special Order Item)
InTHzet

Work Miterial  INcoOnel®718 (43HRC)
IRIERE i in!

Driling Speed 10m/min (531min™)
mag 48mm/min(0.09mm/rev)
PIHLRE 18mm (BFL)FER

Depth of Hole (Blind) No-Step
PIE5 AEARIEIEERY (FMEBARIH)
Coolant Non-Water Soluble (External)
{5 FAALA R MITHL (BT30)
Machine Vertical Machining Center

JE7K A 170 i S 7 BD ﬁ%%;@pﬂlﬁﬁ .
REREEIEE , JLASMIBES®.

Materialized stable tool life adjusting cutting speed
even with non-water soluble external coolant supply.

.Igﬁﬁthﬁ Comparison of tool life

ShsL IBIFLEL Number of Holes (FLHoles) TEES
Drills 2P 4p 69 89 190 Too Life
907, ARSI T
Holes Continue
(ERERS Sk 57, SRR
Previous Carbide Drill Holes Wear of lip relief

t]] ﬁ“%‘#g;ﬁi Recommended Drilling Conditions

WHO55-5D

InTAz Inconel® 718

MATERIAL 38HRC~43HRC

t)gﬁgﬁ;;; 10~30m/min

SPEED

DR%L?%IA. SEF?E]\I%D J\LI:EE%D%
(mm) (min-1) (mm/rev)
3.3 1,900 0.03 ~ 0.07
4 1,600 0.04 ~ 008
5 1,300 0.05 ~ 0.1
6 1,100 0.06 ~ 0.12
7 900 0.07 ~ 0.14
8 800 0.08 ~ 0.16
9 700 0.09 ~ 0.18
10 600 01 ~ 02
11 600 0.11 ~ 0.22
12 500 0.12 ~ 0.24

1. WIS G EERIE AT KA M EIHFIRO PSR MmN LAY,

2, TE(E AR EERJ9 208 LA B BB LI HEF.

3. FEREE BRI S RSB IT 20150T , YRR E TE30%.

4. LRI MEERN BN BIEAINT.

5. Sk ehskAT BRI FTHSHERESSL , FREaBkanEHI7E0.02mm LI,
6. THRIFBIEITRR , TlRaf.

7 HISHEEQIEMITIR AR EES L RRITIER.

1. This speed & feed chart is based on a internal supply of water soluble coolant use.

2. Suitable cutting fluid is water-soluble high density oil (less than 20 times dilution).

3.Please slow down the speed by 30% when using water soluble coolant or emulsion more than
20 times.

4.Please apply pecking when the drilling depth is more than 3 time of the hole diameter.

5. When clamping a drill into the machine, use a collett that does not
have any scratches or dust in the internal bore. Also, reduce the tool runout to less than
0.02mm.

6. Fasten the work material to reduce the possibility of work deformation, deflection of machined
surface, or vibration.

7. A clogged oil hole can lead to a breakage. Make sure that a filter is attached to the oil feeder.
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Issues with machining nickel-based alloys

TEGwE, INTHES TREFETE,
E TSR YIHITIE ZBRIR

Short tool life, tap breaks off Sudden tool wear, chipping
inside of workpiece of cutting edge

1/4-28 UNJF INIT1307LGRIER A
Photo of after machining 130 holes

ERR RO V) HISE AR

Edge chipping and wear happened at the chamfer portion

o
@ nizmnesmuraE SRR

HR Coated for Nickel Alloy Spiral tap with point flute

pR2

\
(WHR-NI-SFT,WHR-NI-POT) I‘E‘a‘h‘e (WHR-NI-SFT)
3 C
RAMEFEIEALFH HRIRE Ab‘as'\on-reS\:‘a{“ B ARFHESCRER, RS
Utilizes the wear-resistant HR Coating is im! Lo} M !

Newly designed point flute improves cutting edge
rigidity, making it usable even in blind holes!

M10X1.5 INT127L/S8988BF Photo of after machining 12 holes

V&2 V Coating HR &2 HR Coating

E?Lm WHR'NI'SFT For blind hole

BTSN, RAZEE7]. TERENSCIRER, SLIRREEINT. WThe highly rigid poinlt flutes resli)slt chipping anfd are highly
- . NI N wear resistant, resulting in stable cutting performance.

.K}EET%'I';H Ni gﬁj?&é% ' ﬁlﬁg HETE&?EI‘J HR I%Ee M They use HR coating, which exhibits a high level of anti-

WEXTAT AN IR ERI NI Eff#E& £( 40-45HRC) |, AIsLHKEamiN L welding properties against nickel-based alloys.

M They attain a long tool life when machining aging-
treated nickel-based alloys (40 - 45 HRC).

ﬁ?l.m WHR'NI'POT For through hole

.;éﬁﬁ?ij Ni gmﬂ;ﬂ,@% , mlgglﬁgﬁy}ﬂg HRi\ﬁ%a M They use HR coating, which exhibits a high level of
.Xﬁﬁﬂ';&ﬂ‘fﬁ}—éﬁ’ﬂ ngmﬂ?ﬂ‘é{ﬁ( 40-45HRC) ﬂifmﬁ%ﬁﬂﬂlo anti-welding properties against nickel-based alloys.

H They attain a long tool life when machining
aging-treated nickel-based alloys (40 - 45 HRC).
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WHR-NI-SFT

I 3 times better life than conventional tool

.Iﬂﬁﬁthﬁ Comparison of tool life

=z = -
Tool 1/4-28UNJF st ANTFLEY Tapping Holes  (FL, Holes) TESS
II#HH  Inconel®718 (43HRC) Ters & B O ToolLite

ork Materia
[RFLER @®5.52x22mm (571) 1117, GP OUT
Hole Size (Blind) Holes
YIBHEE 12.7mm/min(2D) (57L.)
Tapping Length (Blind) P

T 3 T 37
THUEE - 2m/min (100min) Previous Product s GPouT
’g]ﬁ?iﬂltﬁﬂ ijE?K\;}?’EtDSﬁHﬁ%ﬁU

oolan on-Water Soluble

EhAF 14

BRI MRINTH N (BT30) Competitor I-Sltcl;les GP OUT
Machine Vertical Machining Center

,]u Igﬁ“ Cutting Data

WHR-NI-POT

I Stable long tool life

.Iﬁﬁﬁitﬁfi Comparison of tool life

T8
%EF M4x0.7 ped;:3 PIATFLEL Tapping Holes (%L Holes) TEES
p—— Taps 100 ‘ Tool Life
u N
Work Material Inconel718 (45HRC) 1337, Holes iR
Break
EAEE  03.3x95mm (B7) 1353 roes e
Hole Size (Through) S5 827, Holes iR
- (FRE) ) Breakas
TIENEE 9.5mm(2.4D) G&7L) Previous Product (Non-Corting) B57FL Holes reakage
Tapping Length (Through) HiAS A 477, Hores .
DR i in™ Com etiif Kc(%stt}fa)m Oxide) 87, Breakage
Drilling Speed 3m/min (2,356min™") p 7L, Holes
Hfth25) B 87+ iR
HIHISER S EISER (AICN) oles w
S R competor 127, Hoes Breskage
I I T (BT30) RfADIC A3 Holes iR
Machine Vertical Machining Center Competitor C 37| Holes Breakage
I EHIFRH Photo of after machining
$—3% Not $F No2
607, Holes 1207, Holes 607, Holes 1207 Holes
Pl dam
)
L
85321
06 X5 82fLiFHR 57FLiFHR
STIE~ Breakage Breakage
2{EhR
@ c
=G

WH H-Nl-SFT\ WHR-NI-POT E’\J'E‘E‘E'\L$ﬁ|\ Performance evaluation

HFAHAEEFNHRRE, 853 Inconel” 718 #MEIHIKE®. REIHIRATHE!

Longer tool life and stable operation on Inconel 718" thanks to welding resistant HR coating.




Ni Eiﬁ-ﬂ.&éﬁfﬁ ﬂ%ﬁgﬁ%ﬁ Spiral fluted taps for Nickel-ba

WHR-NI-SFT

fenddddn, \
] [ { [TE— a o
OR CPM
Tool Material
OFKELIE HR &=
Surface Treatment  HR Coating
©iZhEfA 11°
Helix Angle
Mﬁﬁ% : M Bfz:mm  Unit:mm
BRS BRI R BE TSR 2K | Bk | 2K | & | B3 LR EE
EDP NO. Thread Size IR L 2 en | Ds |Flutes | 3 | stock
3901410|M 3 x 0.5 OH3 |25P| 46| 11 | 19| 4 3| —| 8B

3901413|M 4 X 0.7 OH3 |25P| 52| 13 |21 | &
3901416|M 5 x 0.8 OH3 |25P| 60| 16 | 29 | 55
3901419|M 6 X 1 OH3 |25P| 62| 19| — | 6
3901422/M 8x 125 |OH3|25P| 70|22 |36 | 7
3901426/M10 X 1.5 OH3 |25P| 75|24 | 41 | 85
3901432|M12 X 1.756 |OH4 |25P| 82 | 29 | 43 | 105

ot | af | o

W W Wl w|w
0|0 W0 m|m

1RBER AMI2RAIBALEEEREE.
2. LR AMFIE IR LU,

1. The recommended tap limit corresponds to JIS class 2 internal thread standard.
2. TAP Limit does not guarantee thread limit for the internal thread after tapping.

Ni Ei’ﬁ#“"é ﬁﬁﬂ 7] @iﬁ f_éiﬁ Pointed taps for Nickel-based

WHR-NI-POT

OR CPM
Tool Material
ORMEALE HR &=
Surface Treatment  HR Coating
Rﬁﬁ% " M gf7:mm  Unit:mm
BmS BRI R B (K| 21K | Bk | 2K | 7R | 1 | ok | EE
EDP NO. Thread Size RIS L 2 en | Ds |Flutes | €M | stock
3901210|M3 X 0.5 OH3|5P | 46|18 |19 |4 3 |FH | B
3901213|M4 X 0.7 OH3| 5P| 52| 20| 21 |5 3|F | B
3901216|M5 x 0.8 OH3| 5P| 60|22 |29 |66 | 3 | B | B
3901219|M6 X 1 OH3|5P | 62|24 | — |6 3 |FH | B
3901222|M 8x1.25 |OH3|5P| 70|22 |36 |7 3|FH | B
3901226|M10 x 1.5 OH3|5P| 75|24 |41 |85 | 3 | — | B
3901232|M12 X 1.76 |OH4 | 5P | 82 | 29 |43 (105 | 3 - B

1LBER AMI2RABRNEAERRE.
2. LSRRI IR L.

1. The recommended tap limit corresponds to JIS class 2 internal thread standard.
2. TAP Limit does not guarantee thread limit for the internal thread after tapping.

UNEW

4c a
<
2 ok
£n
L

Rﬁﬁ% . UNsUNJ Ff:mm  Unitmm
Bms B R R (THIEK| 21K |80k | 21K | 172 | B DN FF
EDP NO. Thread Size QIR S L 2 en | Ds |Flutes | %€M | stock

Centre

3901446|No8-32UNJC  |GH3 |25P| 52 | 13 | 21 | 5 3|H | B
3901455|No10-32UNJF |GH3 |25P| 60 | 16 | 29 | 55 |
3901467/ 1/4-28UNJF GH4 |25P| 62 | 19| — | 6 |
3901473|5/16-24UNJF  |GH4 |25P| 70 | 22 | 36 | 7 =
3901479 3/8-24UNJF GH4 |25P| 75|24 | 41 | 85
3901485|7/16-20UNJF | GH5 |25P| 80 | 25 | 40 |10.5
3901491/ 1/2-20UNJF GH5 |25P| 85|29 |45 |1056| 3 | — | B
B =tREEEm
1RBEE AT 2 RANRHLEEERE.
2.%2%%53%&?9!@&39‘, EfERrEE RS A RN L )R TISLLAR LERIREE KRIEL

3. LERIBE AR (RIE RIS,
1. The recommended tap limit corresponds to JIS class 2 internal thread standard.

2. To machine 3B class internal threads, use synchronized feeding and a milling chuck as
measures against the problem of enlarged internal threads.

3. TAP Limit does not guarantee thread limit for the internal thread after tapping.

UNEW

W WWwl wlw
W 0o wm

B = Standard stock item.

gc a
<
£ 2k
2n
L
ﬁﬁﬁ% : UN!UN'J Bf7:mm Unitmm
BmS R B |1 | 21K B0 | B | 1R | fE | Ok | BEF
EDP NO. Thread Size Iy IS L 2 en | Ds |Flutes | %€M | stock
3901246|No8-32UNJC  |GH3| 5P | 52 | 20 | 21 |5 3 |F | B
3901255|No10-32UNJF |GH3 | 5P | 60 |22 |29 |66 | 3 | & | B
3901267/ 1/4-28UNJF GH4 | 5P | 62 | 24| — |6 3 |& | B
3901273|5/16-24UNJF |GH4 | 5P | 70 |22 | 36 | 7 3|F | B
3901279 3/8-24UNJF GH4 | 5P| 75|24 |41 |85 | 3 | — | B
3901285|7/16-20UNJF |GH5| 5P | 80 |25 | 401|105 | 3 | — | B
3901291/ 1/2-20UNJF GH5| 5P| 85|29 45106 | 3 | — | B

B =tREEEm

1RBERE NI 2 RAREI LS.
2. g%ﬁf RARLRT , BTSRRI A MIMETREL )R TISKLARG LE IR K E9ER

3. RIS E R BRI NI AT,

1. The recommended tap limit corresponds to JIS class 2 internal thread standard.
2. To machine 3B class internal threads, use synchronized feeding and a milling chuck as
measures against the problem of enlarged internal threads.

3. TAP Limit does not guarantee thread limit for the internal thread after tapping.

B = Standard stock item.



GH*%,E( iﬁﬁﬁ :.F%ﬂi“ ﬂ!,ggi )GH Limit (Only for Unified thread)
NTEESBEZEXRN S FMHESUNTHEXYMN , RATHOHBEAETEREN GHIEE

To machine threads for aircraft components that require high precision, we used GH precision,
which has a narrower tolerance than OH precision.

GHI1,2 cHi2

E2Y%:0013Xn  Upper tolerance : 0.013%n
TAZE E/NZE-0.013 Lower tolerance : (upper limit) —0.013
(n=GH#&%S) (n=GH number)

Bf7: mm Unit: mm

GH3L§{J: GH3 over
E2YZE:0.013%(n-2)+0.025 Upper tolerance : 0.013x (n-2)+0.025
TAE E/NZE-0013 Lower tolerance : (upper limit)-0.013

Eafi7: mm Unit: mm

(n=GH &%) (n=GH number)

5 me

(wrf) Js18Welp yold

s

diameter

+140

+120

+100

+80

+60

+40

+20

Standard pitch

6]

GHFEE cHuMITs POIRLKSRE INTERNAL THREAD POIRETHERE INTERNAL THREAD
N0.6-32UNJC(3B), No.6-32UNC(2B) 7/16-20UNJF(3B), 7/16-20UNF(2B)
+137
2
B
+104
+96 3 [ |
] B
2
B -
+77 +72
GH6 o

+64

GH5 Bl | -

+51

GH4|

+38 | |

GH3

+26—1+—+25

GH2 1 1

+13
GH1

. ‘t}]ﬁﬂ%#éiﬁ% Recommended Cutting Conditions

NiEMRGE | "ag”
NICKEL ALLOYS

Inconel®

JEkaM Kt ¥
B3] fF= Fit
WHR-NI-SFT | WHR-NI-POT | NON WATER-
SOLUBLE SVgﬁEEBFE-E SEMI-DRY DRY
1~3 2~4 ©) _ _ _

XNRPIRABEBER THEERE , BFERRHRRIELREREE,

1.These are general recommendations which depending upon conditions, may be altered.

10
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WH 'VM - pNC H‘]ﬁ,‘ﬁ Features

SHALBHMIME

Diversification of work materials

Ni Efif & £ LARBIE 50HRC WEEEM BRI HEM SN
INERIRSRMEINT

Due to the use of high-hardness materials exceeding 50HRC, heat-resistant
steels, and even brittle materials, small-diameter internal threads are becoming
increasingly difficult to machine.

AN AL 9l £

Machining equipment constraints

BEESE. SREEN, RENEINEEAN/NEYIRBELR

NN THROFFREESL A

Along with the need for ultra-high speed and high precision operations, small
machining centers without reverse function (tap cycles) have emerged.

RIBLMERE. Smbit

High precision and high quality of internal threads

[ERBREINSEERNERAI[SEENRRBRIE, MR8
SNERESHEEN

The demands for internal threads are becoming increasingly difficult, such as
"no room in pilot holes", "high quality with no burrs", and "high precision internal
threads".

Pl i 77 B9 1 £9

Coolant constraints

1B R AME RN Ni EfiAE ST TIEEEME
Standard taps have difficulty machining nickel-based alloys with water-soluble
coolant.

'J“'féNCmggiﬁn®SMAu_ DIAMETER NC PLANET CUTTER®

WH-VM-PNC
O35 BRI FERESE

Tool Material Micro Grain Carbide

’ri‘htl:t%%lﬁlé 0SG I?I‘JIEIit £ |
WH-VM-PNC

OSG's answer to counter these various problems is WH-VM-PNC.

A RHL AR5 1E

The 3-crest thread length reduces cutting force and applies a low
load to the tool and equipment.

RERmTFEHEAMIOMmMEL K

A short overall length of 40mm for superb ease of use.

GES
ERERERAS & SH

It uses the WXS Coating, with a proven track record on end mills
for high hardness materials, and an exclusive carbide base material.

XEEHRIINRESEREN, TREEIINTEX,

Here is a new lineup of products that you can trust for machining operations
that ordinary taps are unable to satisfy.

@ B8k AN F, TRDPEIER, RMEHT

RTESE7)_EE a3 S5 E A Y WXS iR

J

ORMEE WXS &2 .
Surface Treatment ~ WXS Coating 3
Oy a2 11° st — - — - ——J-
Helix Angle L
)
OIFESIFAE 16 n
Tolerance for Shank Diameter L
l%ﬁﬁ% . M Bz mm  Unitmm
Ams M2 1255 2K L0, EN 2 TEE BAVNIE EF
EDP NO. Dc Pitch L ) en Ds Flutes Wi Stock
3900500 1.5 04 40 1.2 4.4 6 3 M2 B
3900501 1.9 0.45 40 1.4 5.6 6 3 M2.5, M2.6 B
3900502 2.4 0.5 40 1.5 6.5 6 3 M3 B
3900503 3.1 0.7 40 2.1 8.7 6 3 M4 B
3900504 4 0.8 40 24 10.8 6 3 M5 B
B =tnHEEER B = Standard stock item.
1. WH-VM-PNC(M) ERIBXEHRTE. 1. WH-VM-PNC (M) is available only for milling internal threads.
2. B T R A HEF E AL RS, 2. The use of tapping paste is not recommended with the Planet Cutter series.
3. RARINTIRSUS =301 3. Max. tapping length=£n
!;Hﬁ% . U ® UN‘-’ Bz :mm  Unitmm
FixES T 2K L4803 EN = & =2\ I N EF
Dc TP L ) en Ds Flutes MGG Stock
3.2 32 40 24 9.1 6 3 No.8 B

1. WH-VM-PNC(U, UNJ) BRI ERT A,
2. BRI R LS.
3. BAMMTRLK =K

B=trEEER B = Standard stock item.

1. WH-VM-PNC (U, UNJ) is available only for milling internal threads.
2. The use of tapping paste is not recommended with the Planet Cutter series.
3. Max. tapping length={£n

NEW S



HTMRIBEERRERIFR AR

So that you can take full advantage of the small diameter Planet Cutter

MIGE (MRas/ SEER)

Machining method (Heat resistant alloys/High hardness materials)

OIRSEGRIEINT 3
T,

®Machine three
pitches at the
bottom of the hole.

@EE—SHEMRZ
7z EBREEN
HHl.

®@Repeat arc cutting
movement only 1P in
the Z axial direction
for each rotation.

OmEFLAMIE

A o

®To finish, machine
the entrance of the
hole.

Machining small diameter internal threads with INCONEL®718

ERTH

B IEEM® ool ife

.t}]ﬁ“%{#g;ﬁi Recommended Cutting Conditions

iy YIEIEE HEE
T ;
won | oo |
NIEMHSE Bag"
NICKELALLOYS. | Inconel® 20~60 0.01~0.03
(Tégr(ANIUM%.LOYS Ti-BAl-4V 20~60 0.01~0.03

1. LIRS EERIE AT ERKAMIERFBEEER . RIBINTINEE, INTEEH
BOIRRE , T ERAIPRE). RIS i XIS ER.

2 IRIBETHRIM, NEBERRERRIN , BUER RIS,

3. BN TRERRERL R R IERARERT, HERNHAE.,

4. INLERFATRRNERAHEREM , SEARAEE , HEINRSEINTI IR,

5. ERTIES® , EERTAH2-4RINT.

. The Recommended Cutting Conditions are general conditions using water-soluble
coolant. Depending on the machining equipment or the number of passes, the
above conditions may not be applicable; they can be addressed in a wide range
of ways.

2. Please adjust the cutting conditions depending on the rigidity of machine, tool

holders, and workpiece clamping.

3. If the tapping length is long, or when machining a large-pitch thread, select a

smaller feed and separate the machining process into a few segments.

4. If a machined parallel internal thread is tapered and prevents the go-gauge from

going through, add a zero cut (finish machining).

5. To extend the tool life, separate the machining into 2 ~ 4 passes.

I 3.2x2.4 U32
RS B T EZ4 Tool life holes (%L, Holes) TEES
3 Cutting Speed | P, i

e Inconel718 (40HRC) utting Speed | Passes A 4L 2L i vl L

PIYEE 40m/min 60m/min BRTIK

Cutting Speed  3,980min"" 5,970min"’ S07L Holes Extensive chipping
of cutting edge

HARE 120mm/min | 180mm/min

Feed (0.08mm/t) | (0.03mm/t)

ﬁt%%ﬁgead No.10-32 UNF B0 Holes Extenz)iav?cjrioping
of cutting edge

RILER 04.1X14mm (§7L)

Drill Hole Size (Blind)

IR 9mm(1.9D) (L) A

Fooing Lenh i 203 1oes Extanavs crioping

MIA5E IRgE 2-4nTEE

Machining Method Down Cut 2:4 passes Se4gaL, BRGTIRTB KRN, REER OB , TEIHHEEE L

oIl AGEMEIERE REBIMTESRE. EXMITERGYS, AFINIMENONESS BRNEFERSNME

et Water Soluble RIRSUINTAYENE R, Ist, BERBHEE, NTEHARZEHIER], BaLRE

SRR Sz In TR (HSK-A40) vertical FH T B AR B ARIER,.

Machine Machining Center

Compared to taps, Planet Cutters have fewer cutting condition limitations. There are no worries about chip management or
coolant lubricity, and stable tapping is possible. In this example, we were able to improve the yield rate of small diameter

internal threads in a high value workpiece.

Further durability improvements and cost reductions can be expected by

adjusting the feed rate and number of passes, and changing the cutting fluid.

12
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NC ﬂ%?j‘[ﬁﬂ E WX— PNC qu:#,.a“ Features

@ {ERIKAMEIREFAIIN T Ni EfAS S SHEIN TH AL R EE ! — BT EAILUIN T EFEHMRIEARSMRAMRLL |
Difficult materials, such as heat-resistant alloys, can A single tool can be used to machine threads with multiple pitch diameters.
also be machined by using water-soluble cutting solvents!

] < / [y S Avgl I
() (£ ARSI T AR | @ T e
For tapping large-diameter threads on small machines! E_]'}]HITE‘E}L%EIJ\E'{J‘:}LP\]Q?QS‘U
@ J%tJJE@EE&%UE%/J\%! For tapping th,re\a%s in blﬁd holes a—ear. the bottom of the hole.

Minimizes problems associated with tapping chips!

NC!%?I%}EII@ NC Planet cutter®

WX-PNC

)

= ——F I ——]

e T

L

Hﬁﬂ% . M B :mm Unitmm ﬂ%ﬁ[ﬁ% . U B :mm  Unitmm
sz | 18m | 2k [mak] | e | e (pre] o | BE sz | o | 2k o] mux | e | s [oome] onk | =2
=o N Dc | Pitch | L ) en | Ds |Flutes "4l Type | Stock S0 INeMl Dc | TPL| L 2 en | Ds |Flutes|"5:C40el Type | Stock
3900001 | 4.5|1 60|13 15 6 3 6 1 B 3900350 |4.55 | 20 60[102(114 6 3 Va 1 o]
3900011 6 |1 6517 = 6 3 8 2 B 3900351 |4.55 | 28 60|10 10.9 6 3 Va 1 (o]
3900012 6 |1.25| 65|175| — 6 3 8 2 B 3900355 | 6.2 18 65| 127|141 8 3 e 1 o]
3900021 | 7.5|1 70|21 26 8 3 10 1 B 3900356 | 6.2 24 65| 127 | 14.1 8 3 %6 1 C
3900023 | 7.5|1.5 70|225]| 26 8 3 10 1 B 3900360 | 7.6 16 65]143| — 8 3 38 2 C
3900032 | 9.5|1.25| 85|26.3| 28 10 4 12 1 B 3900361 | 7.6 24 65|148| — 8 3 38 2 C
3900033| 9.5|1.5 85 |25.5| 28 10 4 12 1 B 3900365 | 8.8 14 7511811199 10 3 Y6 1 C
3900034 | 9.5|1.75| 85|26.3| 28 10 4 12 1 B 3900366 | 8.8 20 751178 |19.1 | 10 3 Y 1 o]
390004210 |1 85|29 - 10 4 14 2 B 3900370 (9.4 13 751195 |215] 10 4 A 1 o]
3900043 |10 |1.6 85 |30 = 10 4 14 2 B 3900371 (9.4 20 75119.1 |204 | 10 4 A 1 (o]
3900044 |10 |2 85|30 - 10 4 14 2 B 3900375109 | 12 85233254 | 12 4 Y6 1 o]
3900082 | 12 |1 95 33 = 12 4 16 2 B 3900380 11.4| 18 85| 226 |24 12 4 Y6 1 C
3900053 |12 |1.6 95|345| — 12 4 16 2 B 3900390189 | 12| 110|339 |36 20 4 78 1 C
3900054 | 12 |2 95 34 _ 12| 4 16 2 B C=#rEEER  C=Standard stock item.
3%00073[16 [1.5 [105|42 [ - | 16] 4 |20 ] 2 | B \WX-PNC(U)ERIESERTE,
3900075 |16 |25 |105|425| — 16 | 4 20 2 © «WX-PNC (V) is available only for milling internal threads.
3900083|20 |15 |120|495| — | 20| 5 |27 | 2 | B L RAMTREK=BEK  Max. tapping length =2
3900084 |20 |2 120 |50 = 20 5 27 2 (o]
3900086 |20 |3 120 |51 - 20 5 27 2 C

B,C=FMHEEEESR  B,C = Standard stock item.
*WX-PNC(M)ZRIENERTE.

+WX-PNC (M) is available only for milling internal threads.
1 EBRAITIRSUK =1284<  Max. tapping length=12

!;ﬂﬁ% . R(PT) .RC(PT) g :mm  Unitmm Hﬂﬁ% : NPT g :mm  Unitmm
sha | g | ek o] i | e | s [Roe] ok | B e | T | ok ek e | | e | R | Ee
N6 Dc | TRIL | L [) en | Ds |Flutes |29 | Type | Stock ol INOM Dc | TPl L 2 Ds | Flutes |2 | Type | Stock
3900201 75| 28 | 60| 9.1(12.7 8 3 8 3 B 3900259 | 5.9 |27 60 | 10.3 6 3 |Ve-lal 4 B
3900211 |10 19| 75 |14.7| — 10 4 |Va-3gl 4 B 3900261 | 10 18 75 | 165 10 4 (V438 4 B
3900214 | 12 14 | 85 |20 - | 12| 4 V3 4 B 3900265 | 16 |14 85 | 20 16 | 4 %% 4 C
3900218 | 20 11 95 |27.7| — 20 5 |1~2| 4 C 3900268 | 20 11%| 95 |24.3| 20 5 1~2 4 C

B,C=tmffEER  B,C=Standard stock item. B,C=tmHfEEER  B,C = Standard stock item.
1LEANMTIESIK =125  Max. tapping length=20 1LERAMTIRGIK =144 Max. tapping length=4¢

- t)]ﬁ']%#%iﬁiﬁ Recommended Cutting Conditions

1. IEIHISR AR RIE AT R AKAMETIEMA B EER T,
N IR prizray-—% 2. IRIETHRIME, m%%&%EE’MUTE. BYEREEIEM.
WODH[ll(IMgr‘E*;III- AL CUTTING SPEED FEED 3. BN TRERRNERIARIBIERKHIER T, SIS RIWA R,
(n/min) (mm/t) 4. INTERFATRRNEFAB#EREM , SEARAEE , HEINRSHEIN T IR,

) =~ N 1. The indicated speeds and feeds are for water soluble oil.
NiZEm#HEs ﬁﬂﬁ'@@ 20"-’60 O O '| "-’O 03 2. Please adjust the cutting conditions depending on the rigidity of machine, tool holders, and workpiece clamping.
NICKEL ALLOYS Inconel ) ) 3. If the tapping length is long, or when machining a large-pitch thread, select a smaller feed and separate the machining
£ PN & process into a few segments.
TITANIUMTLLOYS Ti-6A-4V 20~60 0.02~0.086 | 4.1famachined parallel internal thread is tapered and prevents the go-gauge from going through, add a zero cut (finish machining).




7]" I;ﬁ“ Cutting Data

I It achieved twice the tool life of the competitor in INCONEL®718

TIEERERMAZL
E(};HIE 455%x10.8 U20 (};I).,OHoles) Tapping speed ;d Durability count
IO A7A INCONEL®718(43HRC) %
Work Material INCONEL®7 18(43HRC) 80 /.\\ —#—WX-PNG
— gm/\al‘zﬁCompetilor
PRIREI RS 70 A ;
Internal Thread size  1/4-20UNC 3 60 51l/ \\
MR 171 [ O ‘
Tapping Length omm ?H 5 50 - \
o 40 *—
THHA S 3 8 40 35
BU#EE  go3mmst Bea| 0 .
EOHEHF AFAMELIEEF (10%) 20
Coolant Water Soluble (10%) 10 e
AL BNUIN T (BT40) 1 1 1 1 . ——es 1
Machine Horizontal Machining Center 0 20 40 60 80 100 120 140
RE$H 33 Inconel718 AHKINT , AR A TRIEE (m/min)

Tapping Speed
R E AT AME LA, A50m/min LAFHIHIA) Pone =
HEMNT, TEMAME, RTINS
SBEl. WX-PNCARETIHIEENE, BEEER
BrFEmAENT S,
These are the test results in INCONEL"718 at various cutting speeds.
At cutting speeds under 50m/min, durability is better and this seems to

be an effective machining range. The WX-PNC achieves twice the tool
life of the competitor, no matter the cutting speed.

I Performance in Titanium alloys

_{%5?15 4.55%10.8 U20 .Iﬁﬁﬁtlﬁﬁ Comparison of tool life

e i 1 )iuof}léﬂ Tool life Zocl)e;o (FLHoles) TESS
. : Taps d , Tool life

Work Material Ti-BAI-4V (32HRC) | |

YIEIERE ; in- v

Cutti]rrgﬁpeed 50m/min (3,500min™) 2,494 7, Holes E’%éiﬁtyﬂil

BEE 150mm/min (0.05mm/t)

ROURY NI i3 R
Ilﬂﬂeg;ﬁgead 1/4-20UNC C%rﬂ%éigr 4390 Hoee JBaEmiFrgE\
EFLER ®5.1x12mm (§4l)

Drill Hole Size (Blind)

REERY  9mm(1.4D) (&) PNL24943L=HIRE S MT 249403, DREEF/N, ATALEEINT.
Tapping Length (Blind) Photo of after machining 2,494 holes

Iﬂ]IH?f m}h:% After cutting 2,494 holes, wear of cutting edge is small.
Machining Method Down Cut It is possible to make more threads.

BIEHR AEMELDEHER

Coolant Water Soluble

15 FRALAR TR INTHC(BT40)

Machine Vertical Machining Center
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Z;%EEEI-FE%EJJ NEO g;'lﬂ(]ﬁ,ﬁ Features of Variable-Lead End Mill NEO Series

- : Proprietary positive cutting edge form for F F
€) HNERRIANER RSN Do s e
;EEEB%{EEJW'Q“?& 0 ﬂ%fﬁﬁtﬂﬁﬂﬁﬂﬁ,, It reduces cutting heat and cutting force. /( &
%JEHZ:%EE%‘EIElﬁﬁ', éﬁgimi%'fﬁtﬂ éU The variable lead shape ensures stable cutting
RIEGIRSER , aIscifaENnT, The vibration absorption effect enables stable machining.

@ $§E§Fﬁé§jﬁéxﬁﬂgbu1ﬁ%j{ An abundant variety of tools to

—vr . 3 N~ | — 0 T accommodate machining shapes
E]‘;%“)’”( P16-P18)RBHIRT A HIfFIFiraR. (FATSHIAT Sizes and shapes that are not included in the
= standard lineup (pages 16 to 18) can be ordered as

special items (see below for details).

IR BT HSE Bl s 11 il s oo A i s o

This shape suppresses
chattering!!

-ADVANCED NEO-
NFEER T BEEamrEAMHIE SRS S5

for the customers who demand even longer tool life - Exaple of sepcially made tools

REGHH. RE. SMIERE, TMTIANRFNMWANE. BABLBRAIEKEREIA].

Astonishing durability can be achieved through the selection of the ideal number of flutes, coatings, and base materials. Please feel free to contact us.

I Implementation of the ideal method

EATA 012 (E%E) 67) RUETAEGlaasn ]
Tool (Special Order Product)(Flutes) Comprison in same number of flutes
WoEiat . Inconel718 (46HRC) BEMES 87 EHEMBRA 87 ERMERE 87
Most suitable design Flutes Conventional design A Flutes Conventional design B Flutes
INTI5E MIEIEN
Milling Method Side Milling
zjiﬁgi?é%eed 1,326min""' (50m/min)
BIEE 530mm/min(0.05mm/1)
TIERE ap=7mm(0.58D)
Miling Depth  @e=1mm(0.08D)
B3R SEMEEIEIERIC 2042 PIEHKE 8.12m PIEHSE 8.12m PIHHKE 8.12m
gﬁ%{afﬁj w;%%g%.aﬁigm ) Milling Length 8.12m Milling Length8.12m Milling Length 8.12m
(s FRALI EbzUIN TR (BT40) MUNRTDEE, BRI IREEIRANE®
Machine Vertical Machining Center There are not just more flutes, the durability is dramatically increased over the conventional method.

l%iﬁ%ﬁl’fgﬁgﬁﬁ ! We suggest the ideal method!

PS> BRESERITDFRAR RE 14
z Cutting edge shape for durability Coating Base Materials

trfEfm PXGREUSH , B8 FEIBEAAEWAR.
WXS, WXL, TIAIN, SS

®10 o12 BEIAT & \ iﬁ%ﬁjﬁj\:iﬁ#" Please contact our sales
012 ¢ 16 SHALUT staff.
@16 ¢ 20 10MAUT

N In addition to the standard FX
¢ 20 925 12U products, we select from WXS, WXL,
¢ 25 — 14HAUT TiAIN, SS and V Coating.
XREFRT I RYE LR 7] 83T B i R E R

% We select the number of flutes for each size as indicated above.




FEESEGT N 47 (L

Variable - Lead End Mill Short Four Flute

NEO-PHS

|
)

OHE R TERS
Tool Material Micro Grain Carbide
OZEE, ., DERITANER) 5
urface Treatmen oating (Ti oating & N
OHMERYAZ Dc=12 0~—002mm | ESSST =
Tolerance for Outer Diameter 12<Dc 0~—0.03mm ; ’ L J

P iST————

' [
L
EBf:mm  Unit:mm
BES GME ESN VAN e AR EF
EDP No. Dc L 2 Ds Type Stock
8529230 3 50 6 6 1 B
8529240 4 50 8 6 1 B
8529250 5 50 10 6 1 B
8529260 6 50 12 6 2 B
8529280 8 60 16 8 2 B
8529300 10 70 20 10 2 B
8529320 12 75 24 12 2 B
8529360 16 100 32 16 2 B
8529400 20 105 40 20 2 B
8529450 25 120 50 25 2 B
B=trEEFR B=Standard stock item.
o4 l—m nﬂn )
FEESRUT ENK  67) (L

Variable - Lead End Mill Short Six Flute

NEO-EMS .

O35 B FERESE

Tool Material Micro Grain Carbide

& ¢
OEEME  PXGRE (TANRE)
Surface Treatment  FX Coating(TiAIN Coating) : -
O/MERYFAZE Dc=16 0~—0.02mm %' {@ - E
| P

Tolerance for Outer Diameter 16<Dc 0~—0.03mm

.

L

L lodnacs 37°/38° /39°
Helix Angle
Bf:mm  Unitmm
AmS GME 2K VAN LTS =22
EDP No. Dc L e Ds Stock
8519360 6 50 12 6 B
8519380 8 60 16 8 B
8519400 10 70 20 10 B
8519420 12 75 24 12 B
8519460 16 100 32 16 B
8519500 20 105 40 20 B
8519550 25 120 50 25 B
B=tnEEFmR B=Standard stock item.

16



FEIESRET) E7IEA 47) W

Variable - Lead End Mill Short Bull Nose Four Flute

NEO-CR-PHS m 5

—

O#1R BRI FERE S
Tool Material Micro Grain Carbide
ORmELE FXGRE (TIAIN 22 ﬂ%%% d - -E§
?wg:&'reatment FX (I)?a}ti-;ngETiAlN Coéﬁjgi) ) i r - L i J
OIMRBFANE Dc=12 0~-—0.02mm ' 1

Tolerance for Outer Diameter 12<Dc 0~—0.03mm

®iZih 36° /39° % && I
Helix Angle
" _ZJ

¢Ds

|
L
Bf:mm  Unitmm

BRS SMEX IR 2 T iz Aok et
EDP No. Dc Xr L 2 Ds Type Stock
8529531 3 X RO.2 50 6 6 1 B
8529533 3 X RO.5 50 6 6 1 B
8529541 4 X RO.2 50 8 6 1 B
8529543 4 X RO.5 50 8 6 1 B
8529545 4 X RI1 50 8 6 1 B
8529551 5 X R0O.2 50 10 6 1 B
8529553 5 X RO.5 50 10 6 1 B
8529555 5 X RI1 50 10 6 1 B
8529562 6 X RO.3 50 12 6 2 B
8529563 6 X RO.5 50 12 6 2 B
8529565 6 X RI1 50 12 6 2 B
8529582 8 X RO.3 60 16 8 2 B
8529583 8 X RO.5 60 16 8 2 B
8529585 8 X RI1 60 16 8 2 B
8529587 8 X R1.5 60 16 8 2 B
8529589 8 X R2 60 16 8 2 B
8529602 10 X RO.3 70 20 10 2 B
8529603 10 X RO.5 70 20 10 2 B
8529605 10 X R1 70 20 10 2 B
8529607 10 X R1.5 70 20 10 2 B
8529609 10 X R2 70 20 10 2 B
8529613 10 X R3 70 20 10 2 B
8529633 12 X R0O.5 75 24 12 2 B
8529635 12 X RI1 75 24 12 2 B
8529637 12 X R1.5 75 24 12 2 B
8529639 12 X R2 75 24 12 2 B
8529643 12 X R3 75 24 12 2 B
8529662 16 X R1 100 32 16 2 B
8529663 16 X R1.5 100 32 16 2 B
8529664 16 X R2 100 32 16 2 B
8529665 16 X R3 100 32 16 2 B
8529682 20 X RI1 105 40 20 2 B
8529684 20 X R2 105 40 20 2 B
8529685 20 X R3 105 40 20 2 B
8529686 20 X R4 105 40 20 2 B
8529687 20 X Rb5 105 40 20 2 B
8529702 25 X RI1 120 50 25 2 B
8529704 25 X R2 120 50 25 2 B
8529705 25 X R3 120 50 25 2 B
8529706 25 X R4 120 50 25 2 B
8529707 25 X R5 120 50 25 2 B

B=trEEFm B=Standard stock item.



FEESET) a7 E 67) AT

Variable - Lead End Mill Short Bull Nose Six Flute

NEO-CR-EMS

O#35R B FERS S

Tool Material Micro Grain Carbide

OFmaLE FXREE ( TIAIN iR )

Surface Treatment  FX Coating(TiAIN Coating)

OMEARFANE Dc=16 0~—0.02mm

Tolerance for Outer Diameter 16<Dc 0~—0.03mm

L lnas: 37°/38° /39° ]
Helix Angle
gfi:mm  Unit:mm
BmS IMEXHE 2K VLS (e =22
EDP No. Dc X r L 2 Ds Stock
8519662 6 X RO0.3 50 12 6 B
8519663 6 X R0O.5 50 12 6 B
8519665 6 X RI1 50 12 6 B
8519682 8 X RO0.3 60 16 8 B
8519683 8 X RO.5 60 16 8 B
8519685 8 X RI 60 16 8 B
8519687 8 X R1.5 60 16 8 B
8519689 8 X R2 60 16 8 B
8519702 10 X RO.3 70 20 10 B
8519703 10 X RO.5 70 20 10 B
8519705 10 X Ri1 70 20 10 B
8519707 10 X R1.5 70 20 10 B
8519709 10 X R2 70 20 10 B
8519713 10 X R3 70 20 10 B
8519733 12 X RO0.5 75 24 12 B
8519735 12 X RI1 75 24 12 B
8519737 12 X R1.5 75 24 12 B
8519739 12 X R2 75 24 12 B
8519743 12 X R3 75 24 12 B
8519762 16 X RI1 100 32 16 B
8519763 16 X R15 100 32 16 B
8519764 16 X R2 100 32 16 B
8519765 16 X R3 100 32 16 B
8519782 20 X RI1 105 40 20 B
8519784 20 X R2 105 40 20 B
8519785 20 X R3 105 40 20 B
8519786 20 X R4 105 40 20 B
8519787 20 X R5 105 40 20 B
8519802 25 X RI1 120 50 25 B
8519804 25 X R2 120 50 25 B
8519805 25 X R3 120 50 25 B
8519806 25 X R4 120 50 25 B
8519807 25 X R5 120 50 25 B

B=trHEEFm B=Standard stock item.
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7]“ Igﬁ“ Cutting Data

teEfES M, RRERNHAM

Superb durability against conventional tool

'{%5?15 NEO-PHS ¢10 m '1?5[3?:5': A Conventional tool A
IOTHA%% Inconel718 (46HRC) "

Work Material

INII5E MIEIEN
Milling Method Side Milling

PIEIEE in- i

Miling Speed 1,300min" (41m/min)

BoRE 210mm/min(0.04mm/t)

TEIRE ap=15mm(1.5D) IHHEEE 1.8m TIEHSE 1.8m

Milling Depth ae=0.5mm(0.05D) Milling Length 1.8m Milling Length 1.8m

PIEHR IKAMELIEHR 2015 — .

Zoatn Waror Solabietoy StEsRial, BRTERSOHANSE!
EFE*M;‘& S‘Z:T:tﬂl]]:q:'ll:.\(BT40) This end mill possesses extraordinary durability compared to conventional products.
Machine Vertical Machining Center

FRAMEMIHEMI&ESR (ER AR, ESMEENINT

1?2}‘5?:5': B conventional tool B

E

b

RIS 0.6m
Milling Length 0.6m

Using the ideal cutting edge (positive edge form)for cutting difficult-to mashine materials, stable mashining can be achieved

fERTIR NEO-PHS @10 FJ A Competitor A
I 3

ITHH  inconel718 (46HRC)

INI75i% EtnEY

Milling Method  Side Milling

PIEES A .

I\%ﬁr{g Epeed 1,300min~" (40m/min)

Eﬁ%ﬁg 210mm/min(0.04mm/t)

TIEIRE ap=15mm(1.5D)

Milling Depth a2e=0.5mm(0.05D)

PIEIEFR AAMETIELHRI 206F) — y =

Coolant Water Soluble(5%) e

SRR TG (BT40) i 3

Machine Vertical Machining Center 'ﬂ' -\ o~
SEMATFEREL, MRNFLLERED, T B MIKE 48m
ScIRRERVTIEI, Milling Length 4.8m Milling Length 4.8m

Chipping of the outer cutting edge does not happen as with the
competitor’ s product, making stable cutting possible.

PMEEAFSFREMRKEN 67IATthatikiGKFm

H{mﬁﬁ] B Competitor B
- I3

T f

HIEISE 3.0m
Milling Length 3.0m

Long tool life even on 6mm diameter which is difficult to show the advantage of uneven helix angle

ERATE

Tool NEO-PHS ¢6

REIABR

Work Material Inconel®718 (46HRC)

MI7E RIEtDHE

Milling Method Side Milling

SIHERE in ;

Miiling Speed 2,100min™" (40m/min)

BIREE 250mm/min(0.03mm/t)

LIEIRE ap=9mm(1.5D) TIHHSE 4.4m TEHSE 4.4m
Milling Depth ae=0.3mm(0.05D) Milling Length 4.4m Milling Length 4.4m
HTIHSEY AEMEIBIFI 206%) Hit N AP mEEE RN R EFE T AENSR. NEO-PHSHIER/,
Coolant Water Soluble(5%) TR SHKIAR T,

SRR MRINT G (BT30) The competition showed welding after progressed wear.

Machine Vertical Machining Center NEO-PHS showed minimum wear, still sharp edges.




t)] ﬁ']%ﬁ:g;ﬁ?& Recommended Milling Conditions

NEO-PHS NEO-CR-PHS

BWUMELIE]  side Milling

WELTE]  Siotting

I | NERESN Hae R NIZETHAE S Hae R
ik RE®” TITANIUM ALLOY STEELS STAINLESS STEELS RA® TITANIUM ALLOY STEELS STAINLESS STEELS
o || VR s B (45~55HRC) SUS630 HEATRESSTAN L OF STEELS (45~55HRC) SUS630
R iR BHAERE IR HERRE L3 BHEERE iR BHAERE iR BHERRE L9 BHERRE
MILL DIA.| SPEED FEED SPEED FEED SPEED FEED SPEED FEED SPEED FEED SPEED FEED
(mm) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
3 3,800 220 7,400 545 7,400 545 2,500 125 7,200 440 7,200 440
4 3,000 240 5,850 630 5,850 630 1,900 135 5,400 495 5,400 495
5 2,450 245 4,800 670 4,800 670 1,500 145 4,300 535 4,300 535
6 2,100 250 4,050 695 4,050 695 1,250 145 3,600 545 3,600 545
8 1,600 225 3,050 675 3,050 675 945 155 2,700 510 2,700 510
10 1,250 215 2,450 635 2,450 635 760 145 2,150 455 2,150 455
12 1,050 210 2,050 605 2,050 605 630 145 1,800 435 1,800 435
16 765 210 1,550 505 1,550 505 475 110 1,350 365 1,350 365
20 635 200 1,250 460 1,250 460 380 110 1,100 330 1,100 330
25 510 185 990 395 990 395 300 105 865 235 865 235
IR ap ap | ae 1 ap
DEPTH <1.5D | <0.05D Z |& =<0.2D
OF cUT Z e ‘ /4

LigfEARBES. NIFg&Eka.
2ERIEDRE. REBENNSERTELBEERE. #HEEE.
3B S ERERITDELH.

AFHINTRIERESIQENEHIHER.

NEO-EMS NEO-CR-EMS

BWUELIE]  side Milling

1. Use a rigid and precise machine and holder.

2. Please adjust the speed and feed when the cutting depth is large or when machines with low rigidity are used.

3. Please use a suitable fluid with high smoke retardant properties.

4. During Dry (no fluid) milling, please use air blow to remove disposable chips from the milling area and to eliminate chip packing.

j DEZEMITRR, FEXE, BREXROBIRYE , BHERRATERIFNX
i;tﬂ“?H'U%#E}&%J‘EFH?E'E%*%EDDI@D,

Caution: Sparks generated during operation or heat caused by tool breakage can cause fire.

Be sure to use all proper fire-prevention measures.
The conditions below are for high speed / high precision machining centers.

BSEMELIE] HIGH SPEED SIDE MILLING

;f]al% Nigfgi&fﬁ’iﬂ S$ae TR Nigﬂgi&fﬁiﬂ Hese PN
4 ® @
= TITANIUM ALLOY STEELS STAINLESS STEELS = TITANIUM ALLOY STEELS STAINLESS STEELS
MX\{%FF‘%TAL HEAT Resllzrégk AELtg STEELS: (45~55HRC) SUS630 HEAT REsIﬁTé\gTN AELt(g STEELS: (45~55HRC) SUS630
R iR BHAIRE B BHEIRE iR HEIRE iR BHEIRE B BHAIRE L2303 BHARE
MILL DIA.| SPEED FEED SPEED FEED SPEED FEED SPEED FEED SPEED FEED SPEED FEED
(mm) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
6 2,200 360 | 4,300 | 1,050 | 4,300 1,050 | 4,300 745 | 8,350 | 2,100 | 8,350 | 2,100
8 1,650 330 | 3,200 | 1,000 | 3,200 | 1,000 | 3,250 675 | 6,250 | 2,050 | 6,250 | 2,050
10 1,350 310 | 2,600 925 | 2,600 925 | 2,600 640 | 5,050 | 1,900 | 5,050 | 1,900
12 1,100 305 | 2,150 875 | 2,150 875 | 2,150 625 | 4,200 | 1,800 | 4,200 | 1,800
16 835 305 | 1,600 735 | 1,600 735 | 1,650 620 | 3,150 | 1,500 | 3,150 | 1,500
20 670 300 | 1,300 665 | 1,300 665 | 1,300 610 | 2550 | 1,350 | 2,550 | 1,350
25 535 265 | 1,050 575 | 1,060 575 | 1,050 550 | 2,000 | 1,150 | 2,000 | 1,150
17 17
IRE ap ap ‘ de ap ap ‘ ae
DEPTH v ’ =1D |=0.02D
OF CUT ZZ e =1.5D ‘ =0.05D ZZI 2e a_e MAX=0.5mm

LigfEARBES. NIFg&Eka.
2ERIEDRE. REBENNSERELBERRE. #HEEE.
3IEERAAR S ERERITELH.

AFHIN TR ERT SRR,

1. Use arigid and precise machine and holder.

2. Please adjust the speed and feed when the cutting depth is large or when machines with low rigidity are used.

3. Please use a suitable fluid with high smoke retardant properties.

4. During Dry (no fluid) milling, please use air blow to remove disposable chips from the milling area and to eliminate chip packing.



VPH'GDS gﬁ“ﬂgﬁ)ﬁ Features

RETNIZEE. H#EENTHEEHE %
;’23 X:al-tl:r(ggft:nstzlﬁ;g!s are ideal for nickel-based alloys VPH- GDS

RS R
@ 7’c Iﬁg Iﬁg X Application of high quality powdered HSS
/ﬁjf*éf%’/#_ﬁﬁﬁ Excellent wear resistance

(2 [E2izcr 1 -

HIFIN T A& 4ERGE]]  Generation of cutting heat is suppressed
é’_l];‘r"}ﬂ,, t]]/gfﬁﬁ%ﬁ:ﬁ Creating stable cutting chips

;Eyjﬁ;/ EI%I/EIXj”ﬁO Stub form is used for better tool rigidity

fm%!]ﬁﬁﬂj&fﬁ:ﬁ% Improved chipping-resistance and breakage-resistance

I 2 sk A Los B Eokerh 3210V PHEG DS D2 B W AR ST HY MU SR 8

Powdered metallurgy HSS drills are suited for not only tempered steels and cast iron, but also heat resistant alloys and titanium alloys.

This drill has a proven track record in North America, which has an enormous market for heat resistant alloys.

VP-= 553 FEHIHNARRKERN 187

VP-Gold Drill Powder HSS Stub for Hardened Steel

VPH-GDS

O ARSI =
Tool Material High grade Powder Metallurgy HSS (XPM)

OFELIE V22 WDI®gE*

Surface Treatment  V Coating / WDI® Coating

¥20085F10AF EL H kA WDIRE,
Start manufacturing with WDI Coating from october 2008.

Ef7:mm  Unit:tmm

Bms MR K | 2K | w2 | BEF Gl MR B | 2K | W | BEF

EDP NO. Dc 2 L Ds Stock EDP NO. Dec 2 L Ds Stock
8599005 0.5 3 38 3 D 8599006 0.6 35| 38 3 D
8608051 0.51 3 38 3 D 8608061 061 4 38 3 D
8608052 0.52 3 38 3 D 8608062 0.62 4 38 3 D
8608053 0.53 3 38 3 D 8608063 0.63 4 38 3 D
8608054 0.54 35| 38 3 D 8608064 0.64 4 38 3 D
8608055 0.55 35| 38 3 D 8608065 0.65 4 38 3 D
8608056 0.56 35| 38 3 D 8608066 0.66 4 38 3 D
8608057 0.57 35| 38 3 D 8608067 0.67 4 38 3 D
8608058 0.58 35| 38 3 D 8608068 0.68 45| 38 3 D
8608059 0.59 35| 38 3 D 8608069 0.69 4. 38 3 D

C = tmfEERER  C = Standard stock item
D = EFRIOREIEESR D = Inventory center stock item Eu

LIV



&k F

¢Ds

Eﬁfﬁamm ?(%ﬁ?mg E’ﬁv’%ﬁng L
(Dc=1.5) (1.56<Dc<4) (Dcz4)

Bf7:mm  Unittmm
BmsS M2 EBRK | 2K | & | 7 BmsS B BR | 2K | & | &7
EDP NO. Dc 2 L Ds Stock EDP NO. Dc 2 L Ds Stock

8599007 0.7 45| 38 3 D 8608116 1.16 7 39 3 D
8608071 0.71 45| 38 3 D 8608117 1.17 7 39 3 D
8608072 0.72 45| 38 3 D 8608118 1.18 7 39 3 D
8608073 0.73 45| 38 3 D 8608119 1.19 8 40 3 D
8608074 0.74 45| 38 3 D 8599012 1.2 8 40 3 D
8608075 0.75 45| 38 3 D 8608121 1.21 8 40 3 D
8608076 0.76 5 38 3 D 8608122 1.22 8 40 3 D
8608077 0.77 5 38 3 D 8608123 1.23 8 40 3 D
8608078 0.78 5 38 3 D 8608124 1.24 8 40 3 D
8608079 0.79 5 38 3 D 8608125 1.25 8 40 3 D
8599008 0.8 5 38 3 D 8608126 1.26 8 40 3 D
8608081 0.81 5 38 3 D 8608127 1.27 8 40 3 D
8608082 0.82 5 38 3 D 8608128 1.28 8 40 3 D
8608083 0.83 5 38 3 D 8608129 1.29 8 40 3 D
8608084 0.84 5 38 3 D 8599013 1.3 8 40 3 D
8608085 0.85 5 38 3 D 8608131 1.31 8 40 3 D
8608086 0.86 55| 38 3 D 8608132 1.32 8 40 3 D
8608087 0.87 55| 38 3 D 8608133 1.33 9 41 3 D
8608088 0.88 55| 38 3 D 8608134 1.34 9 41 3 D
8608089 0.89 55| 38 3 D 8608135 1.35 9 41 3 D
8599009 0.9 55| 38 3 D 8608136 1.36 9 41 3 D
8608091 0.91 55| 38 3 D 8608137 1.37 9 41 3 D
8608092 0.92 55| 38 3 D 8608138 1.38 9 41 3 D
8608093 0.93 55| 38 3 D 8608139 1.39 9 41 3 D
8608094 0.94 55| 38 3 D 8599014 1.4 9 41 3 D
8608095 0.95 55| 38 3 D 8608141 1.41 9 41 3 D
8608096 0.96 6 38 3 D 8608142 1.42 9 41 3 D
8608097 0.97 6 38 3 D 8608143 1.43 9 41 3 D
8608098 0.98 6 38 3 D 8608144 1.44 9 41 3 D
8608099 0.99 6 38 3 D 8608145 1.45 9 41 3 D
8599010 1 6 38 3 D 8608146 1.46 9 41 3 D
8608101 1.01 6 38 3 D 8608147 1.47 9 41 3 D
8608102 1.02 6 38 3 D 8608148 1.48 9 41 3 D
8608103 1.03 6 38 3 D 8608149 1.49 9 41 3 D
8608104 1.04 6 38 3 D 8599015 1.5 9 41 3 D
8608105 1.05 6 38 3 D 8608151 1.51 10 42 3 D
8608106 1.06 6 38 3 D 8608152 1.52 10 42 3 D
8608107 1.07 7 39 3 D 8608153 1.53 10 42 3 D
8608108 1.08 7 39 3 D 8608154 1.54 10 42 3 D
8608109 1.09 7 39 3 D 8608155 1.55 10 42 3 D
8599011 1.1 7 39 3 D 8608156 1.56 10 42 3 D
8608111 1.11 7 39 3 D 8608157 1.57 10 42 3 D
8608112 1.12 7 39 3 D 8608158 1.58 10 42 3 D
8608113 1.13 7 39 3 D 8608159 1.59 10 42 3 D
8608114 1.14 7 39 3 D 8599016 1.6 10 42 3 D
8608115 1.15 7 3] 3]D 8608161 161 (10 [ 42] 3] D =

C =#RfEERSR  C = Standard stock item
D = EFRIORETEESR D = Inventory center stock item
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VP-Gold Drill Powder HSS Stub for Hardened Steel

VPH-GDS
s WAEED =S  ®
Tool Material High grade Powder Metallurgy HSS (XPM) =21

OFREAIE V2B, WDI®gE*

Surface Treatment  V Coating / WDI® Coating

%20084E10 A /R ES Hik A WDIRE,
HE Start manufacturing with WDI Coating from october 2008.

#Im gf:mm  Unitmm
Bms MR K | 2K | #R | BEF Ams MR BK | 2K | ®R | BF
EDP NO. Dc 2 L Ds Stock EDP NO. Dc 2 L Ds Stock

8608162 1.62 10 42 3 D 8608206 2.06 12 44 3 D
8608163 1.63 10 42 3 D 8608207 2.07 12 44 3 D
8608164 1.64 10 42 3 D 8608208 2.08 12 44 3 D
8608165 1.65 10 42 3 D 8608209 2.09 12 44 3 D
8608166 1.66 10 42 3 D 8599021 2.1 12 44 3 Cc
8608167 1.67 10 42 3 D 8608211 2.11 12 44 3 D
8608168 1.68 10 42 3 D 8608212 2.12 12 44 3 D
8608169 1.69 10 42 3 D 8608213 2.13 13 45 3 D
8599017 1.7 10 42 3 D 8608214 2.14 13 45 3 D
8608171 1.71 11 43 3 D 8608215 2.15 13 45 3 D
8608172 1.72 11 43 3 D 8608216 2.16 13 45 3 D
8608173 1.73 11 43 3 D 8608217 2.17 13 45 3 D
8608174 1.74 11 43 3 D 8608218 2.18 13 45 3 D
8608175 1.75 11 43 3 D 8608219 2.19 13 45 3 D
8608176 1.76 11 43 3 D 8599022 2.2 13 45 3 C
8608177 1.77 11 43 3 D 8608221 2.21 13 45 3 D
8608178 1.78 11 43 3 D 8608222 2.22 13 45 3 D
8608179 1.79 11 43 3 D 8608223 2.23 13 45 3 D
8599018 1.8 11 43 3 D 8608224 2.24 13 45 3 D
8608181 1.81 11 43 3 D 8608225 2.25 13 45 3 D
8608182 1.82 11 43 3 D 8608226 2.26 13 45 3 D
8608183 1.83 11 43 3 D 8608227 2.27 13 45 3 D
8608184 1.84 11 43 3 D 8608228 2.28 13 45 3 D
8608185 1.85 11 43 3 D 8608229 2.29 13 45 3 D
8608186 1.86 11 43 3 D 8599023 2.3 13 45 3 C
8608187 1.87 11 43 3 D 8608231 2.31 13 45 3 D
8608188 1.88 11 43 3 D 8608232 2.32 13 45 3 D
8608189 1.89 11 43 3 D 8608233 2.33 13 45 3 D
8599019 1.9 11 43 3 D 8608234 2.34 13 45 3 D
8608191 1.91 12 44 3 D 8608235 2.35 13 45 3 D
8608192 1.92 12 44 3 D 8608236 2.36 13 45 3 D
8608193 1.93 12 44 3 D 8608237 2.37 14 46 3 D
8608194 1.94 12 44 3 D 8608238 2.38 14 46 3 D
8608195 1.95 12 44 3 D 8608239 2.39 14 46 3 D
8608196 1.96 12 44 3 D 8599024 24 14 46 3 C
8608197 1.97 12 44 3 D 8608241 241 14 46 3 D
8608198 1.98 12 44 3 D 8608242 2.42 14 46 3 D
8608199 1.99 12 44 3 D 8608243 2.43 14 46 3 D
8599020 2 12 44 3 C 8608244 244 14 46 3 D
8608201 2.01 12 44 3 D 8608245 2.45 14 46 3 D
8608202 2.02 12 44 3 D 8608246 2.46 14 46 3 D
8608203 2.03 12 44 3 D 8608247 247 14 46 3 D
8608204 2.04 12 44 3 D 8608248 2.48 14 46 3 D
8608205 2.05 12 44 3 D 8608249 2.49 14 46 3 D

C=#mfEERR  C = Standard stock item
D = EFRORETEESR D = Inventory center stock item



&k F

¢Ds

E%?’aﬁamm iﬁﬁ?\ng E’ﬁv’%ﬁng L
(Dc=1.5) (1.56<Dc<4) (Dcz4)

Bf7:mm  Unittmm
BmsS M2 EBRK | 2K | & | 7 BmsS B BR | 2K | & | &7
EDP NO. Dc 2 L Ds Stock EDP NO. Dc 2 L Ds Stock

8599025 2.5 14 46 3 Cc 8608296 2.96 16 48 3 D
8608251 251 14 46 3 D 8608297 2.97 16 48 3 D
8608252 2.52 14 46 3 D 8608298 2.98 16 48 3 D
8608253 2.53 14 46 3 D 8608299 2.99 16 48 3 D
8608254 2.54 14 46 3 D 8599030 3 16 48 3 ]
8608255 2.55 14 46 3 D 8608301 3.01 18 50 4 D
8608256 2.56 14 46 3 D 8608302 3.02 18 50 4 D
8608257 2.57 14 46 3 D 8608303 3.03 18 50 4 D
8608258 2.58 14 46 3 D 8608304 3.04 18 50 4 D
8608259 2.59 14 46 3 D 8608305 3.05 18 50 4 D
8599026 2.6 14 46 3 C 8608306 3.06 18 50 4 D
8608261 261 14 46 3 D 8608307 3.07 18 50 4 D
8608262 2.62 14 46 3 D 8608308 3.08 18 50 4 D
8608263 2.63 14 46 3 D 8608309 3.09 18 50 4 D
8608264 2.64 14 46 3 D 8599031 3.1 18 50 4 C
8608265 2.65 14 46 3 D 860831 1 3.11 18 50 4 D
8608266 2.66 16 48 3 D 8608312 3.12 18 50 4 D
8608267 2.67 16 48 3 D 8608313 3.13 18 50 4 D
8608268 2.68 16 48 3 D 8608314 3.14 18 50 4 D
8608269 2.69 16 48 3 D 8608315 3.15 18 50 4 D
8599027 2.7 16 48 3 C 8608316 3.16 18 50 4 D
8608271 2.71 16 48 3 D 8608317 3.17 18 50 4 D
8608272 2.72 16 48 3 D 8608318 3.18 18 50 4 D
8608273 2.73 16 48 3 D 8608319 3.19 18 50 4 D
8608274 2.74 16 48 3 D 8599032 3.2 18 50 4 C
8608275 2.75 16 48 3 D 8608321 3.21 18 50 4 D
8608276 2.76 16 48 3 D 8608322 3.22 18 50 4 D
8608277 2.77 16 48 3 D 8608323 3.23 18 50 4 D
8608278 2.78 16 48 3 D 8608324 3.24 18 50 4 D
8608279 2.79 16 48 3 D 8608325 3.25 18 50 4 D
8599028 2.8 16 48 3 C 8608326 3.26 18 50 4 D
8608281 2.81 16 48 3 D 8608327 3.27 18 50 4 D
8608282 2.82 16 48 3 D 8608328 3.28 18 50 4 D
8608283 2.83 16 48 3 D 8608329 3.29 18 50 4 D
8608284 2.84 16 48 3 D 8599033 3.3 18 50 4 C
8608285 2.85 16 48 3 D 8608331 3.31 18 50 4 D
8608286 2.86 16 48 3 D 8608332 3.32 18 50 4 D
8608287 2.87 16 48 3 D 8608333 3.33 18 50 4 D
8608288 2.88 16 48 3 D 8608334 3.34 18 50 4 D
8608289 2.89 16 48 3 D 8608335 3.35 18 50 4 D
8599029 2.9 16 48 3 C 8608336 3.36 20 52 4 D
8608291 2.91 16 48 3 D 8608337 3.37 20 52 4 D
8608292 2.92 16 48 3 D 8608338 3.38 20 52 4 D
8608293 2.93 16 48 3 D 8608339 3.39 20 52 4 D
8608294 2.94 16 48 3 D 8599034 3.4 20 52 4 C
8608295 295 |16 | 48] 3 | D 8608341 341 |20 [ 52| 4| D =

C=#mfEERR  C = Standard stock item
D = EFRIORETEESR D = Inventory center stock item
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VP-w 543k HHIHARKSERNENE

VP-Gold Drill Powder HSS Stub for Hardened Steel

VPH-GDS

O#5R

Tool Material

O=mE4LE

Surface Treatment

¢

%W

NS

High grade Powder Metallurgy HSS (XPM)

V2R, WDI® g2

V Coating / WDI® Coating

——

*2008F 1085 FHE I WDLIRE.

AT

Best seller

Start manufacturing with WDI Coating from october 2008.

Bf7:mm  Unit:mm

RS LS B | 2K | W2 | BEF
EDP NO. Dc 2 L Ds | Stock
8608342 342 20 52 4 D
8608343 3.43 20 52 4 D
8608344 3.44 20 52 4 D
8608345 3.45 20 52 4 D
8608346 3.46 20 52 4 D
8608347 3.47 20 52 4 D
8608348 3.48 20 52 4 D
8608349 3.49 20 52 4 D
8599035 3.5 20 52 4 C
8608351 3.51 20 52 4 D
8608352 3.52 20 52 4 D
8608353 3.53 20 52 4 D
8608354 3.54 20 52 4 D
8608355 3.55 20 52 4 D
8608356 3.56 20 52 4 D
8608357 3.57 20 52 4 D
8608358 3.58 20 52 4 D
8608359 3.59 20 52 4 D
8599036 3.6 20 52 4 C
8608361 3.61 20 52 4 D
8608362 3.62 20 52 4 D
8608363 3.63 20 52 4 D
8608364 3.64 20 52 4 D
8608365 3.65 20 52 4 D
8608366 3.66 20 52 4 D
8608367 3.67 20 52 4 D
8608368 3.68 20 52 4 D
8608369 3.69 20 52 4 D
8599037 3.7 20 52 4 C
8608371 3.71 20 52 4 D
8608372 3.72 20 52 4 D
8608373 3.73 20 52 4 D
8608374 3.74 20 52 4 D
8608375 3.75 20 52 4 D
8608376 3.76 22 54 4 D
8608377 3.77 22 54 4 D
8608378 3.78 22 54 4 D
8608379 3.79 22 54 4 D
8599038 3.8 22 54 4 C
8608381 3.81 22 54 4 D
8608382 3.82 22 54 4 D
8608383 3.83 22 54 4 D
8608384 3.84 22 54 4 D
8608385 3.85 22 54 4 D

RS LIS B | 2K | W | EF
EDP NO. Dc 2 L Ds | Stock
8608386 3.86 22 54 4 D
8608387 3.87 22 54 4 D
8608388 3.88 22 54 4 D
8608389 3.89 22 54 4 D
8599039 3.9 22 54 4 C
8608391 3.91 22 54 4 D
8608392 3.92 22 54 4 D
8608393 3.93 22 54 4 D
8608394 3.94 22 54 4 D
8608395 3.95 22 54 4 D
8608396 3.96 22 54 4 D
8608397 3.97 22 54 4 D
8608398 3.98 22 54 4 D
8608399 3.99 22 54 4 D
8599040 4 22 54 4 C
8608401 4.01 22 66 6 D
8608402 4.02 22 66 6 D
8608403 4.03 22 66 6 D
8608404 4.04 22 66 6 D
8608405 4.05 22 66 6 D
8608406 4.06 22 66 6 D
8608407 4.07 22 66 6 D
8608408 4.08 22 66 6 D
8608409 4.09 22 66 6 D
8599041 4.1 22 66 6 C
8608411 4.11 22 66 6 D
8608412 4.12 22 66 6 D
8608413 4.13 22 66 6 D
8608414 4.14 22 66 6 D
8608415 4.15 22 66 6 D
8608416 4.16 22 66 6 D
8608417 417 22 66 6 D
8608418 4.18 22 66 6 D
8608419 4.19 22 66 6 D
8599042 4.2 22 66 6 C
8608421 4.21 22 66 6 D
8608422 4.22 22 66 6 D
8608423 4.23 22 66 6 D
8608424 4.24 22 66 6 D
8608425 4.25 22 66 6 D
8608426 4.26 24 68 6 D
8608427 4.27 24 68 6 D
8608428 4.28 24 68 6 D
8608429 4.29 24 68 6 D

D = BEEhUIRETE R

C = iR C = Standard stock item
D = Inventory center stock item
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(Dc=1.5) (1.56<Dc<4) (Dcz4)

Bf7:mm  Unittmm
BmsS M2 EBRK | 2K | & | 7 BmsS B BR | 2K | & | &7
EDP NO. Dc 2 L Ds Stock EDP NO. Dc 2 L Ds Stock

8599043 4.3 24 68 6 Cc 8608476 4.76 26 70 6 D
8608431 4.31 24 68 6 D 8608477 477 26 70 6 D
8608432 4.32 24 68 6 D 8608478 4.78 26 70 6 D
8608433 4.33 24 68 6 D 8608479 4.79 26 70 6 D
8608434 4.34 24 68 6 D 8599048 4.8 26 70 6 ]
8608435 4.35 24 68 6 D 8608481 4.81 26 70 6 D
8608436 4.36 24 68 6 D 8608482 4.82 26 70 6 D
8608437 4.37 24 68 6 D 8608483 4.83 26 70 6 D
8608438 4.38 24 68 6 D 8608484 4.84 26 70 6 D
8608439 4.39 24 68 6 D 8608485 4.85 26 70 6 D
8599044 4.4 24 68 6 C 8608486 4.86 26 70 6 D
8608441 4.41 24 68 6 D 8608487 4.87 26 70 6 D
8608442 442 24 68 6 D 8608488 4.88 26 70 6 D
8608443 4.43 24 68 6 D 8608489 4.89 26 70 6 D
8608444 4.44 24 68 6 D 8599049 4.9 26 70 6 C
8608445 4.45 24 68 6 D 8608491 491 26 70 6 D
8608446 4.46 24 68 6 D 8608492 4.92 26 70 6 D
8608447 447 24 68 6 D 8608493 4.93 26 70 6 D
8608448 4.48 24 68 6 D 8608494 4.94 26 70 6 D
8608449 4.49 24 68 6 D 8608495 4.95 26 70 6 D
8599045 4.5 24 68 6 C 8608496 4.96 26 70 6 D
8608451 451 24 68 6 D 8608497 4.97 26 70 6 D
8608452 4.52 24 68 6 D 8608498 4.98 26 70 6 D
8608453 4.53 24 68 6 D 8608499 4.99 26 70 6 D
8608454 4.54 24 68 6 D 8599050 5 26 70 6 C
8608455 4.55 24 68 6 D 8608501 5.01 26 70 6 D
8608456 4.56 24 68 6 D 8608502 5.02 26 70 6 D
8608457 4.57 24 68 6 D 8608503 5.03 26 70 6 D
8608458 4.58 24 68 6 D 8608504 5.04 26 70 6 D
8608459 4.59 24 68 6 D 8608505 5.05 26 70 6 D
8599046 4.6 24 68 6 C 8608506 5.06 26 70 6 D
8608461 461 24 68 6 D 8608507 5.07 26 70 6 D
8608462 4.62 24 68 6 D 8608508 5.08 26 70 6 D
8608463 4.63 24 68 6 D 8608509 5.09 26 70 6 D
8608464 4.64 24 68 6 D 8599051 5.1 26 70 6 C
8608465 4.65 24 68 6 D 860851 1 5.11 26 70 6 D
8608466 4.66 24 68 6 D 8608512 5.12 26 70 6 D
8608467 4.67 24 68 6 D 8608513 5.13 26 70 6 D
8608468 4.68 24 68 6 D 8608514 5.14 26 70 6 D
8608469 4.69 24 68 6 D 8608515 5.15 26 70 6 D
8599047 4.7 24 68 6 C 8608516 5.16 26 70 6 D
8608471 471 24 68 6 D 8608517 5.17 26 70 6 D
8608472 4.72 24 68 6 D 8608518 5.18 26 70 6 D
8608473 4.73 24 68 6 D 8608519 5.19 26 70 6 D
8608474 4.74 24 68 6 D 8599052 5.2 26 70 6 C
8608475 4.75 24 68 6 D 8608521 5.21 26 70 6 D P

C=#mfEERR  C = Standard stock item
D = EFRIORETEESR D = Inventory center stock item
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VP-Gold Drill Powder HSS Stub for Hardened Steel

VPH-GDS

O NS

Tool Material High grade Powder Metallurgy HSS (XPM)

OFREAIE V2B, WDI®gE*

Surface Treatment  V Coating / WDI® Coating

O S i

(Dc=1.5) (1.5<Dc<4) (Dcz4)
HE #2008 10AEEHE A WDLAE,
Start manufacturing with WDI Coating from october 2008.
#Im Bf7:mm  Unitmm

BmS MR BK | 2K | R | &7 Ams MR BK | 2K | 7R | BF

EDP NO. Dc 2 L Ds Stock EDP NO. Dc 2 L Ds Stock
8608522 5.22 26 70 6 D 8608559 5.59 28 72 6 D
8608523 5.23 26 70 6 D 8599056 5.6 28 72 6 C
8608524 5.24 26 70 6 D 8608561 561 28 72 6 D
8608525 5.25 26 70 6 D 8608562 5.62 28 72 6 D
8608526 5.26 26 70 6 D 8608563 5.63 28 72 6 D
8608527 5.27 26 70 6 D 8608564 5.64 28 72 6 D
8608528 5.28 26 70 6 D 8608565 5.65 28 72 6 D
8608529 5.29 26 70 6 D 8608566 5.66 28 72 6 D
8599053 5.3 26 70 6 C 8608567 5.67 28 72 6 D
8608531 5.31 28 72 6 D 8608568 5.68 28 72 6 D
8608532 5.32 28 72 6 D 8608569 5.69 28 72 6 D
8608533 5.33 28 72 6 D 8599057 57 28 72 6 C
8608534 5.34 28 72 6 D 8608571 571 28 72 6 D
8608535 5.35 28 72 6 D 8608572 5.72 28 72 6 D
8608536 5.36 28 72 6 D 8608573 5.73 28 72 6 D
8608537 5.37 28 72 6 D 8608574 5.74 28 72 6 D
8608538 5.38 28 72 6 D 8608575 5.75 28 72 6 D
8608539 5.39 28 72 6 D 8608576 5.76 28 72 6 D
8599054 54 28 72 6 C 8608577 5.77 28 72 6 D
8608541 541 28 72 6 D 8608578 5.78 28 72 6 D
8608542 542 28 72 6 D 8608579 5.79 28 72 6 D
8608543 543 28 72 6 D 8599058 5.8 28 72 6 C
8608544 544 28 72 6 D 8608581 5.81 28 72 6 D
8608545 5.45 28 72 6 D 8608582 5.82 28 72 6 D
8608546 5.46 28 72 6 D 8608583 5.83 28 72 6 D
8608547 547 28 72 6 D 8608584 5.84 28 72 6 D
8608548 5.48 28 72 6 D 8608585 5.85 28 72 6 D
8608549 5.49 28 72 6 D 8608586 5.86 28 72 6 D
8599055 55 28 72 6 Cc 8608587 5.87 28 72 6 D
8608551 551 28 72 6 D 8608588 5.88 28 72 6 D
8608552 5.52 28 72 6 D 8608589 5.89 28 72 6 D
8608553 5.63 28 72 6 D 8599059 5.9 28 72 6 ;
8608554 5.54 28 72 6 D 8608591 5.91 28 72 6 D
8608555 5.55 28 72 6 D 8608592 5.92 28 72 6 D
8608556 5.56 28 72 6 D 8608593 5.93 28 72 6 D
8608557 5.57 28 72 6 D 8608594 5.94 28 72 6 D
8608558 5.58 28 72 6 D 8608595 5.95 28 72 6 D

C =#RfEERSR  C = Standard stock item
D = EEfFFOFREEER D = Inventory center stock item
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Eiﬁﬁ)oint iﬁ%}?\ng E}ﬁv’%ﬁng L
(Dc=1.5) (1.5<Dc<4) (Dcz4)

Bf7:mm  Unittmm
Bms MR B | &K | /R | BF BmsS MR B | &K | /R | BF
EDP NO. Dc 2 L Ds Stock EDP NO. Dc 2 L Ds Stock

8608596 5.96 28 72 6 D 8599094 9.4 40 90 | 10 C
8608597 5.97 28 72 6 D 8599095 9.5 40 90 | 10 C
8608598 5.98 28 72 6 D 8599096 9.6 43 93 | 10 C
8608599 5.99 28 72 6 D 8599097 9.7 43 93 | 10 C
8599060 6 28 72 6 C 8599098 9.8 43 93 | 10 C
8599061 6.1 31 75 8 C 8599099 9.9 43 93| 10 C
8599062 6.2 31 75 8 C 8599100 10 43 93 | 10 C
8599063 6.3 31 75 8 C 8599101 10.1 43 100 | 12 C
8599064 6.4 31 75 8 C 8599102 10.2 43 100 | 12 ]
8599065 6.5 31 75 8 C 8599103 10.3 43 | 100 | 12 C
8599066 6.6 31 75 8 C 8599104 104 43 100 | 12 C
8599067 6.7 31 75 8 C 8599105 10.5 43 100 | 12 C
8599068 6.8 34 78 8 ] 8599106 10.6 43 100 | 12 ]
8599069 6.9 34 78 8 C 8599107 10.7 47 | 104 | 12 C
8599070 7 34 78 8 C 8599108 10.8 47 104 | 12 C
8599071 7.1 34 78 8 C 8599109 10.9 a7 104 | 12 C
8599072 7.2 34 78 8 ] 8599110 11 a7 104 | 12 C
8599073 7.3 34 78 8 C 8599111 11.1 47 104 | 12 C
8599074 74 34 78 8 C 8599112 11.2 47 104 | 12 C
8599075 7.5 34 78 8 C 8599113 11.3 a7 104 | 12 C
8599076 7.6 37 81 8 C 8599114 114 a7 104 | 12 C
8599077 7.7 37 81 8 C 8599115 11.5 47 104 | 12 C
8599078 7.8 37 81 8 Cc 8599116 11.6 47 104 | 12 Cc
8599079 7.9 37 81 8 C 8599117 11.7 47 104 | 12 C
8599080 8 37 81 8 C 8599118 11.8 47 104 | 12 C
8599081 8.1 37 87| 10 C 8599119 11.9 51 104 | 12 C
8599082 8.2 37 87 | 10 Cc 8599120 12 51 108 | 12 Cc
8599083 8.3 37 87 | 10 C 8599121 12.1 51 108 | 12 C
8599084 84 37 87 | 10 C 8599122 12.2 51 108 | 12 C
8599085 8.5 37 87 | 10 C 8599123 12.3 51 108 | 12 C
8599086 8.6 40 90 | 10 Cc 8599124 124 51 108 | 12 C
8599087 8.7 40 90 | 10 C 8599125 12.5 51 108 | 12 C
8599088 8.8 40 90 | 10 C 8599126 12.6 51 108 | 12 C
8599089 8.9 40 90 | 10 C 8599127 12.7 51 108 | 12 C
8599090 9 40 90 | 10 Cc 8599128 12.8 51 108 | 12 C
8599091 9.1 40 90 | 10 C 8599129 12.9 51 108 | 12 C
8599092 9.2 40 90 | 10 C 8599130 13 51 108 | 12 C
8599093 9.3 40 90 | 10 C C=#mfEEER  C = Standard stock item

D = FEERIOREEESR D = Inventory center stock item



7]" Ig{y‘] Cutting Data

Performance of VPH-GDS

l VPH-GDSHItEEEM

Tﬁﬁ?IE ©5.9 Eh3L HHEIFLEL Number of Holes (FLHoles)
ool Drills 5 10 e i
IIHH  inconel718 (43HRC)
E!ﬁ?{%g}ead 6m/min (824min™") %ﬁf—'
Ei%iﬁjﬁ 19mm/min(0.06mm/rev)
E 12mm (§FL) 3mm &R
Depth of Hole (Blind) 3mm Step
I B (SNEBA) NS T
T eI o ee HfthAE) w7,
{55 AR M INTH(BT40)
Machine Vertical Machining Center
TIRRASRMADRN, HEGENTET,
DﬂIHﬂ;&ﬂﬁ%Eﬁlnconﬂ 718 %%, JJEES 6FL/EHJBE S Photo of after drilling 6 holes
mimBEd R RN~ RE. EEERAEENIE
BRI, AT LSBT, VPH-GDS Ha)

The highly rigid body that uses high-quality powdered HSS Competitor

combined with a sharp cutting edge is able to surpass the .
competitor’ s durability when machining aging-treated Inconel —coram
718. Furthermore, it is able to machine stably in a general oil-
based coolant environment.

p—

BT

Breakage

Performance of VPH-GDS

. VPH-GDSHtEEEMN

FATE g PN 103L/SH0IRERF BRI
Tool Photo of after drilling 10 holes ll Photo of stable cutting chips
Ik ll_-‘IAS'I'lllzLL(()Y()E’fZ) W ' ;
ork Materia astelloy (raw T p—
frL ] . > A
&!ﬁﬂggeed 6m/min (318min™") jg — =
BISEE 19mm/min(0.06mm/rev) P
B 18mm (EFL)&/E] '
Depth of Hole (Blind) No-Step _ T o ""J’ %
o 79‘? ”i ‘Eiﬁi - B i ol ey e
e T Sty eant) BN RETE NN T Fo RT3 4L BB HASTELLOY(4E44 ) B, SEESER
([ERN 7RI T e (BT40) BIEDEITDIE T, STLASEI B4R/ NG BT,
Machine Vertical Machining Center

In non-aging-treated Hastelloy (raw), the sharp (high) cutting edge finely breaks
down the cutting chips.




t)-] ﬁ“%{#g;ﬁi Recommended Drilling Conditions

VP &% VPH-GDS

6 ~10m/min 6 ~8m/min

230 BEE I BHEE

min) Flmmiren min) ey
0.5 5,000 0.005~ 0.01 3,800 0.005 ~ 0.01
1 2,400 0.01 ~ 0.02 2,000 0.01 ~ 0.02
2 1,200 0.02 ~ 0.04 1,100 0.02 ~ 0.04
3 800 0.03 ~ 0.06 740 0.03 ~ 0.06
4 699 0.04 ~ 0.08 550 0.04 ~ 0.08
5 500 0.05 ~ 0.1 445 005 ~ 0.1
6 440 0.06 ~ 0.12 370 0.06 ~ 0.12
7 350 0.07 ~ 0.14 320 0.07 ~ 0.14
8 320 0.08 ~ 0.186 280 0.08 ~ 0.16
9 280 0.09 ~ 0.18 250 0.09 ~ 0.18
10 260 0.1 ~o0z2 220 0.1 ~ 0.2
11 230 0.11 ~ 0.22 200 0.11 ~ 022
12 210 0.12 ~ 024 190 0.12 ~ 024
13 200 0.13 ~ 0.26 170 0.13 ~ 0.26

LIRS R RIS R T e AR IR AA S,

2. B AR R 20(F LA T AU BUKA IR,

3. ERFEMEEIRE A FL0EMIFLILRET , ISIEEIRIERERE(E20%.,
AFLRBIAMEERAT, EHTIN RS, FHREN TRAOIEIRE.
5.7 5K, BNUIR & EINT 3D LA EROFLAY | iBGEMERteA.

EL ENMEERSEAZI E AT, BESKE MER, BNENEGIRER
E—ERIRNE.
D :drill dia

( FLiR(DHER) 4DLIF 5DLAF 6DLIT

Drilling depth =4D =5D =6D

xX0.7 J

PIEEIEEIAIES ' X1

Coefficient for reducing speed

xX0.9

1. The indicated speeds and feeds are for drilling with water soluble oil.

2. The most suitable cutting fluid is water-emulsifiable, high density oil (less
than 20 times dilution).

3. When using non-water soluble oil or water-emulsifiable (over 10 times
dilution), reduce the drilling speed by 20% .

4. The step process should be used when the drilling depth exceeds 4 times
the drill diameter. (Using the table below)

5. Step process should be used when drilling depth of the hole exceeds 3
times drill diameter for lathe / horizontal machine.

Note 1. For machines that cannot achieve the speeds indicated in the table
please set rotation as high as possible. Tool life may be decreased.
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For indexable tools that can also be used on nickel-based alloys, please refer to this catalog.

OSG w4\ 7] 8 2 515 s 5a b
OSG PHOENIX %51

The premium brand of OSG's indexable tools

1l — MINIZAETE —

First stage General tools for rough milling
$23 — RN RERL%T] —
Second stage Ball end mills for finish milling
33 — B RHRTILHEET] —

Third stage End mills with replaceable heads

HINTZAEETE RIEM

Generic roughing tool expanded size range

REINTAAEELHET] RIIEM

Additional insert chips for ball nose end mill for finish milling

MRFEAREH, FHRIOSG ARMES,

To request catalogs, please visit to OSG's website.
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