


Ni EEmﬂes Ni-based Superalloy

Ni 2B EAS EFIFECHEIEDOBVMETT, REMICHERBIZ10EEIEIMIUENEVNZE T,

Machinability of Ni-based superalloy is approximately 10 times more difficult to machine than free-cutting steel.
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Machinability Index
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Machinability Index

(AISI B1112) 100%
Free Cutting Steel
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Work Material
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Ferritic Stainless Steels
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Machinability Index

65~50%
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Martensitic Stainless Steels

55~40%
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Austenitic Stainless Steels
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Titanium Alloy
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Ni-Based
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Superalloy
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Problems and tool requirements for machining Ni-based superalloy

e PREFTESH
Issue Tool Requirement
ERICEVIIHIZDFE
High cutting temperatures YIRS DIER
K EIREIHR G Reduced cutting force
High cutting force
HUWITEER MEFEEDE £
Tool wear Improved wear resistance
— RseREDH
EZULLEN Improved cutting edg:'strength
TE&fm BEICERTS
Short tool life FyEVT BUAGTERHM
Chipping caused Tough tool material
by welding -
BERsLE
Welding prevention
BRI THD. N
—BOSBEFD[ LHRHSND REM
Materials are expensive, Stability
and no machining failure is allowed

'{ﬁﬂg’; Ni Eﬂmﬂeﬁ Common Ni-based Superalloy
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Inconel 718
Inconel 625

. 74 j y@E%ﬁlCDL\t Guide for Icons

B ool Material SR - EROEFEE Tolerance for diameter
cnppe  BESE f  rulEROHERERTULET.
Tungsten Carbide h8 Tolerance for drill diameter.
BRI\ A 2 IV RSLONERHBRERRLET,
XPM :'s%h()((s;:/?)e ety Ly O Tolerance for end mill diameter.
oM BFRNAR AN BorUNAZERRLET,
Powder Metallurgy HSS (CPM) 30 Helix angle of flute.
- = R SYFPATYVRIILD
vS5=vy \/ e —
CERAMIC Gt +002 REFBEZRRULET

Identifies the tolerance of the radius for end mills

ﬂﬂIth?ﬁE Thread Type m D shank

T
={ »hiA MO vryoREERRUET.
== for Internal Thread h7 Tolerance for shank diameter.
T 1] 2aUvIT 4y b (GEEIZD)
—d $RUH Em 2o
E_ for External Thread FIT VAT LICBERDLET,
HRU Suitable for shrink holder system.
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ﬁﬁmf; Surface Treatment
— o5V N X T1Y7
WXL WXL coating FX E;IAIAN%:I_?{ 22
(TiAIN) coating
2 —/(—0— — ?17_’5;(;{
; el g
WXS WX Super coating DUARISE DA
B HRO—F <Y
HR HR coating
mmm WX3—F4V5
WX (TIAINRO—F 1~ J)
WX (TiAIN) coating
mmm VI—54V5
v (EE2EI—T 1Y)
V (composite multi-layered) coating
|

WDId—F V5
WDI WDI coating

WXL, WXS, WDI. DUARISEB KU RL—RI— &
F—IRI—HREHOEREET,
WXL, WXS and WD, DUARISE are registered trademarks of OSG Corporation.



IVRE
End Mill
AE-VMS

. HED
RUJL Chamfering
Drill W-HSCT-N
ADO-SUS-5D
7
Tap
WHR-NI-POT
AVFFH TN
Indexable 2L ESIL
PRC Thread Mill

WX-PNC

?E’AEIE:_% t ﬁmm‘ﬁuﬁ' Recommended tools and applicable work material list
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Please note that only products and dimensions suitable for the below work materials are published in this catalog.

o — ) N e HEERRA TV VA
HmAHrdV #ETE NI El:lﬁ ?i:tayniujml?llf Precipitation Stainless Steel
Product Category Recommended Tools Ni-Based Alloy Ti-6AI-4V SUS630

ZBERUJL WHO55-5D p.3~ 6 O — —
Carbide Drills ADO-SUS p. 7~18 @ @ @
N ARV
Ve S VPH-GDS p.19 ~ 30 @ O O
P WHR-NI-SFT * _ — _
Taps WHR-NIpoT# | P31 34 0 O
2Ly RS WX-PNC —y ) ) ©
Thread Mills WH-VM-PNC P- O O ©
AE-VMSS 43~ 48 O O ©
AE-VMS i O O ©
NEO-PHS
NEO-EMS
p.49 ~ 54 O O ©
BEIYRIIL e
En Mill NEO-CR-EMS
W-HSCT-P 55 @ @ ©
W-HSCT-N = ® O O
CM-RMS # O — —
CM-CRE * S © — —
A FEF TN XC5035 ~
IndexZ;)le XC5040 * p.61 62 @ © O
X EEDWBEIM OB RIS OTEEFRETY, FHIFHEEHIOITZTETEL. O:BEsest O:iE A Good

Suitable for materials listed in this chart only. Please see OSG general catalog for details.

LRRmE. CRECHULEFRMBOAETT, SHERCSHAVGDETEL.

Custom order with specific requests are accepted. Please contact our sales staff for information.
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WHO55-5D is designed to machine aged Ni-based superalloy. With its sharp cutting
edges, stable chip shape is produced by reducing cutting heat generation.

9 ’%- L )IEH!I Ilg High tool rigidity

BICSERUNERZRAT S LT AL TERI4ZRIR,

High tool rigidity is achieved with low helix angle.

O TEERICENS

Excellent wear resistance

ATBETHIERI (PIEBR3E) ORENTICHIGL.
WXSI—F+J%ZFAL. REMERERLE LI,

With WXS coating and internal coolant-through capability, long tool life is achieved.
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Stable chip shapes EEEEEEEET R i e e
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. E%ﬁb‘:ii bkﬂ;ﬁ*'ﬁ Long tool life with stable drilled hole size

ERTE WHO55-3D ¢7 (4§%am) JJ[IITQ?& Number of Holes
Tool Special
100 200 300 400 500
A \ I \ I I
Work Material Inconel 718 (45HRC)
DRl 30m/min (1,364min"
Cutting Speed a. ) WHO55-3D 5087X Holes %ja%r
iéebdiEE 143mm/min (0.105mm/rev)
TURE 18mm G&b) /Y RFv T
Depth of Hole (Through) No Pecking .
B KB (PIBBASIE) ftbtt o 3017% Holes fo
% K t BBt Competitor Chipping
Coolant Water-Soluble (Internal) P
{SEFAREA MYy =V It (BT40)
Machine Horizontal Machining Center
0.035

B WHO55-3D 508 I #E=
After drilling 508 holes with WHO55-3D.

] —e— WHO55-3D

—8— {15 Competitor

o o
o o
5
A

Hole Expansion 3 ZM95}
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00051 60 120 180 230 300 370 440 500
NI Number of Holes




. U(Z“Z\‘t I:*E brcr\;ﬁ*fe Stable drilled hole sizes with different drill dia.

ERTE HO~ 2007V TDIHEAIX Hole expansion with 1 to 200t holes
Tool WHO55-5D (mm)
I 5
Work Material Inconel 718 (43HRC) 005 |
MR . 0oal]
Cutting Speed 30m/min
s 0.03
gea’zg 1.5% X D mm/rev 00
Depth of Hole Blind
HDELmE KB MELIERA (PIsRia3H) 0
Coolant Water-Soluble (Internal) 001
V. A I D [mbr R = mbr R L 05T HhR L Ot R L
ﬁﬁﬁzﬁ lLﬁ/\Zré:;l\%az\;E{injgﬁegtBeT40) Emrmy Center Exit Entj::y Center Exit Entjrty Center Exit Entj::y Center Exit
®5.1 ®6 ®8.5 P6

SEIERT A FRDEREICKD . FYA X BV THEARZRELTHIADEIC
BILE L. £ EFMTAOMODRDOREMISFE BEDOHEEEND
TININDOBERHRRBARELEO T LT,

With high tool rigidity of WHO55-5D, hole expansion is minimized for each drill size. By
keeping tight hole tolerance, WHO55-5D can be applied to precision drilling required
before reaming.

. fm*iﬁ-ﬂ.l -E'Ea)ma'li 1.5 times longer tool life against competitors

E{TIE WHO55-3D ¢6 (!'Siﬁﬁ) N7 EL Number of Holes
100 200 300 400 500
irieot Inconel 718 (43HRC) : ‘ ‘ ‘ ‘ ‘
EERE . - WH055;3D 4407 Holes Svg*¥
Cutting Speed 30m/min (1,592min"") (ﬁy*ﬂll) ear
e - Special
;%3121’5 143mm/min (0.09mm/rev)
TORE 18mm (3D LED) JYRF YT it A 2805 Holes oo
Depth of Hole Blind  No Pecking Competitor ear
HRELmA KB MEEIERE (PIBRHE3H)
Coolant Water-Soluble (Internal)
Ve
(B MMV =T EV S (BT40) fth#t 5 B 2605 Holes ’;‘.’L .
Machine Vertical Machining Center Competitor Chipping
Vv —TJREAEZERREZ CEBIERT ¢ ICWXS
=T« J%ZEL. KBMHEVIEIEE (RERHEH) D it 5 EFE
- e . — m C B
BEMNTICBVT, RELRESERRELELR. Competitor o Wear
Sharp cutting edges and high tool rigidity with WXS coating
and internal coolant-through capability lead to stable and
long tool life in high speed drilling. {3t % D 335 Holes RIF
Competitor Chipping
.2407‘\”"1&0)35 After drilling 240 holes

WHO55-3D 1m*il|:=ll:lA Competitor




EEE%%EE;ER'# E I< U } II (~ 5 5 H R C) Coolant-Through Carbide Drills for High Hardness Steel (up to 55HRC)

WHO55-5D

[i$i520% )
R thinning

o AN g | shED
N Y mro FEED
h8 12200 AT P6

|
CARBIDE WXS

il :mm Unit:mm

¥—JUNo. j =R |VWIR| EE | FREME Y—JUNo. | Ef [ 2R |VIR| EE | R
EDP No. > L Ds | Stock (Yen) EDP No. Dc L Ds | Stock (Yen)
3316330 3.3 14,800 3316570 5.7 46 17,400
3316340 34 14,800 3316580 5.8 17,400
3316349 3.49 32 14,800 3316590 5.9 48 % o 17,400
3316350 3.5 14,800 3316600 6 17,400
3316360 3.6 78 14,900 3316650 6.5 52 17,400
3316370 3.7 > 14,900 3316680 6.8 102 18,700
3316380 3.8 14,900 3316700 7 > 18,700
3316390 3.9 36 14,900 3316750 7.5 60 8 19,300
3316400 4 14,900 3316780 7.8 118 20,400
3316410 4.1 15,200 3316800 8 o4 20,400
3316415 4.15 | 38 15,200 3316850 8.5 68 21,700
3316420 4.2 15,200 3316858 8.58 22,900
3316430 4.3 15,200 3316870 8.7 70 128 22,900
3316440 4.4 41 6 B 15,200 3316880 8.8 B 22,900
3316450 4.5 88 15,200 3316900 9 7 10 22,900
3316460 4.6 15,700 3316950 9.5 76 23,800
3316470 4.7 2 15,700 3316980 9.8 24,100
3316480 4.8 15,700 3316997 9.97 | 80 136 24,100
3316490 4.9 45 15,700 3317000 10 24,100
3316500 5 15,700 3317030 10.3 25,600
3316510 5.1 16,500 3317050 10.5 8 25,600
3316520 5.2 2 16,500 3317080 10.8 146 26,700
3316530 53 16,500 3317100 11 88 26,700
3316540 5.4 44 92 16,500 3317150 11.5 92 12 27,800
3316550 5.5 16,500 3317156 11.56 | 94 29,500
3316556 5.56 17,400 3317180 11.8 136 28,900
3316560 5.6 4 17,400 3317200 12 % 28,900
- TPAVDOHRAFPIZESE TS, -Seep.1 for explanation of icons. B=1Z#7EEmM B=Standard stock item

RAERBEDTEN i WHO55-3D

SN B mteMimE () 517

for Water-Soluble, Internal

NAYZEZRLT,. 5DILTDSAVF Yy ITEWMDRATSD
FID., KORFM - REMZIERT DMIAIC. 3DY1THE
DIFAREMFEMIELTED TT ., HtEETTTHRTEL, IFZLIBE DONIBESME#SE (40 ~45HRC) CHUT. /@ I—FT 1 VI,
Star)dard §tock is available for 5D stAer but spgcial 3D type is glso TERMEYv—THAEEEREL. BRENTESEGESHUELL,
available in order to improve t°,°| life and achieve stable drilling. For aged Ni-based superalloy (40 to 45HRC), sharp cutting edges and high tool rigidity of WHO55-5D with
Please contact OSG sales for details. WXS coating and internal coolant-through capability lead to stable and long tool life in high speed drilling.

s




. m‘ﬁ“%ﬁgﬁﬁ Cutting Conditions
WHO55-5D

kol s e
(Inconel 718)

Tz 10~30m/min

o, Fam Pk
(mm) (mm/rev)
33 1,900 0.03 ~ 0.07
4 1,600 0.04 ~ 0.08
5 1,300 0.05 ~ 0.1
6 1,100 0.06 ~ 0.12
7 900 0.07 ~ 0.4
8 800 0.08 ~ 0.16
9 700 0.09 ~ 0.18
10 600 0.1 ~ 0.2
11 600 011 ~ 0.22
12 500 012 ~ 0.24

1. COYIHISKHRERE. KAEVEIRF ZERATEEDHDTY,

2. KAMHYIHIEEE. FRER20BUTOREDHDZSHEATEL,

3. FKBMELIEIRFIE 23 20828 X D AB HELTEIMF DBF K. tIELREZ30% FFT
&L

4. RUJLEBICEULTIE. BPREN0ZE0IL Yy hZEAV. RUILOIRNIE0.02mm LI TIC,
MR TFEL.

5. #HEIMDRFIFLoHD ETV. B, Iebhd IREHEECSHEWVIREEICLTTEL,

B. MINDEEFDFINERSTIVORREICIEDFR T, HHKEDTILF—IF
MFEBELTTEL,

¥ AVIARIV718%(FUHET BEBMHAESEICEALTIE, TURE SDLUTDIZEEDH
LEEFRERDEAINZ T, IDZEMADHESERRICHUTAT Yy TNIZ
ToTTFELY,

1. The indicated speeds and feeds are for water-soluble coolant.

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

3.When using non-water-soluble coolant or water-soluble coolant (over 20 times dilution),
reduce cutting speed by 30% .

4. When inserting a drill into the machine, use a collet that does not have any scratches
or dust located within internal bore. Also, reduce deflection of drill to less than 0.02mm.

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

6. A clogged oil hole can lead to a breakage. Make sure that a filter is attached to the oil
feeder.

% The above cutting conditions are applicable to hole depth under 3D for Superalloys such as
Inconel 718. When hole depth is over 3D, please consider pecking.

. *7k%'ﬁmﬁ“imﬁj?®”u1$ﬁ“ Drilling under non-water-soluble flood coolant environment

.I,Egﬁﬁittﬁ Comparison of tool life
7J[II/"'Q§SI Number of Holes

EHATE WHO55-3D ¢6 (4¥7%m)
Tool Special
RHIA

Work Material Inconel 718 (43HRC)
HIEERE . -
Cutting Speed 10m/min (531min)
EDEE ;

Feed 48mm/min (0.09mm/rev)
TURE 18mm 3D kb)) /Y RFv T
Depth of Hole Blind No Pecking
SIRElHA] ToKBEENRIME (SHERTG:H)
Coolant Non-Water-Soluble (External)
EFARA IV =V ItV % (BT30)
Machine Vertical Machining Center

20 40 60 80 1(?0
WHO55-3D "
- T AT RE
(ﬁy*lﬁ) 907X Holes Still Run:ing

Special
R
BRI 57CHoles PHAITIE
Conventional Wear of lip relief
Carbide Drill

KB ELIRERIDOAERGRIC BV THYHIEE Z
RRBL. RELHmERRELE U

By making cutting speed adjustment, stable and long tool
life is achieved under non-water-soluble flood coolant
environment.

HMOORIIEEBE Afterdrilling 90 holes




A DO'SUS @#E Features

ADO-SUS[FFBF 1 ILik—ILRZIR
“MEGA COOLER”#HT.

By adopting the new oil hole shape “MEGA COOLER,”
coolant flow velocity can be increased by 120%

VIHIRRISEE

Feed Rate of Coolant

ST
R MEGA COOLER 34 — T2 J—HXEHDERFIETT,
MEGA COOLER is a registered trademark of OSG Corporation.

BT AL IVilk—ILHZIA "MEGA COOLER" ...c..cosc oo

tIHIZZRELIRE, T5ICHI—FVNHEHE  ISARAROMLEERE!

Maximum amount of coolant flow to suppress heat generation!

HEXL. 1D < FHRHEN I LELE T, e
Improves coolant flow, chip evacuation and cutting heat generation. Ccr:lariflow
velocity

* QB ZEBADYAXICER

% New coolant hole shape applies only to diameter sizes over 6mm

. 250

ADO'SUS ﬁ*ﬁ-n Conventional 00

TERE#EL 2,200min ([CTHEAT

Analysis of coolant flow with spindle speed of 2,200min!

. Ni Eﬂmgﬂﬁﬁ”ul Machining Ni-based Superalloy

ERIg ADO-SUS-3D ftit HTJBTVEY Number of Holes
Tool Competitor
5% o p W o o
- ADO-SUS
" -SUS- RIF
ﬁ%dﬁaterial Inconel 718 (43HRC) 3D 40077 Holes Chipping
LIEEE i in
Cutting Speed 30m/min (1,592min"") o = it
%ZEE 143mm/min (0.09mm/rev) Competitor e chipping
Fee: .
TRE 18mm GBD) /Y27y T
DEpinGilrial (Through) No Pecking [} 607{”"1&0@%%5& Wear after drilling 160 holes
HRElHA] KA MEEDEIMA (PIBRiaE:H)
Coolant Water-Soluble (Internal)
EFAHA #evy = It % (BT40)
Machine Horizontal Machining Center

ADO-SUS-3D 'm*innn Competitor




—_— a: Ny - >
Z j J UZ ® 9 J = ﬁm h U }l/ Coolant-through Carbide Drill Series for Stainless Steel and Titanium Alloy

ADO-SUS-3D >
T B o

RG22 L
R thinning

| ¢Ds

*BFAIIN—ILFRIZ 9B ZBZ DY Ah SEH
=|= AN m SFPEEEEI? % New coolant hole shape applies only to diameter sizes over 6mm
hg 300 AT | pig

|
CARBIDE WXL

BT :mm  Unit:mm

A\ DRIEEEA ALY BR | 2R | VYR | EE | REME PA I\ =AY B | R | VrUOR | TEE | REME
) L Ds Stock | (Yen) EDP No. Dc-Ds 2 L Ds Stock | (Yen)
8665200 | 2 - 3 12 66 3 B 10,200 | | 8680410 | 4.1 25 80 6 B 12,500
8665210 | 2.1 - 3 12 66 3 B 10,200 8665420 | 4.2 - 5 26 80 5 B | 12,500
8665220 | 2.2 - 3 14 66 3 B 10,200 | | 8680420 | 4.2 26 80 6 B 12,500
8665230 | 23 - 3 14 66 3 B 10,200 8665430 | 43 - 5 26 80 5 B | 12,500
8665240 | 24 - 3 15 66 3 B 10,200 | | 8680430 | 4.3 26 80 6 B | 12,500
8665250 | 2.5 - 3 15 66 3 B 10,200 8665440 | 44 - 5 27 80 5 B | 12,500
8665260 | 26 - 3 16 66 3 B 10,200 | | 8680440 | 4.4 27 80 6 B | 12,500
8665270 | 2.7 - 3 17 66 3 B 10,200 | | 8680445 | 4.45 27 80 6 B | 12,500
8665280 | 2.8 - 3 17 66 3 B 10,200 8665450 | 45 - 5 27 80 5 B | 12,500
8665283 | 2.83- 3 17 66 3 B 10,200 | | 8680450 | 4.5 27 80 6 B | 12,500
8665287 | 2.87 - 3 18 66 3 B 10,200 8665460 | 46 - 5 28 80 5 B | 13,400
8665290 | 29 - 3 18 66 3 B 10,200 | | 8680460 | 4.6 28 80 6 B | 13,400
8665300 | 3 - 3 18 66 3 B 10,200 | | 8680465 | 4.65 28 80 6 B | 13,400
8665310 | 3.1 19 74 4 B 11,000 8665470 | 4.7 - 5 29 80 5 B | 13,400
8665315 | 3.15 19 74 4 B 11,000 | | 8680470 | 4.7 29 80 6 B | 13,400
8665320 | 3.2 20 74 4 B 11,000 8665480 | 48 - 5 29 80 5 B | 13,400
8665326 | 3.26 20 74 4 B 11,000 | *| 8680480 | 4.8 29 80 6 B | 13,400
8665330 | 3.3 20 74 4 B 11,000 8665485 | 4.85 29 80 6 B | 13,400
8665340 | 3.4 21 74 4 B 11,000 8665490 | 49 - 5 30 80 5 B | 13,400
8665350 | 3.5 21 74 4 B 11,000 | | 8680490 | 4.9 30 80 6 B | 13,400
8665360 | 3.6 22 74 4 B 11,600 8665500 | 5 - 5 25 80 5 B | 13,400
8665370 | 3.7 23 74 4 B 11,600 | | 8680500 | 5 25 80 6 B | 13,400
8665373 | 3.73 23 74 4 B 11,600 8665510 | 5.1 26 82 6 B | 14,100
8665375 | 3.75 23 74 4 B 11,600 8665520 | 5.2 26 82 6 B | 14,100
8665380 | 3.8 23 74 4 B 11,600 8665525 | 5.25 27 82 6 B | 14,100
8665390 | 3.9 24 74 4 B 11,600 8665530 | 5.3 27 82 6 B | 14,100
8665400 | 4 24 74 4 B 11,600 8665540 | 5.4 27 82 6 B 14,100
8665410 | 4.1 - 5 25 80 5 B 12,500 8665550 | 5.5 28 82 6 B | 14,100
- PAAVDFHBIEP 1 ZETETEL, -See p.1 for explanation of icons. 3% =NEW SIZES B=1Z#E7EE M B=Standard stock item

[ NEXT )2
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1 j J l/x ® 9 J [ | ﬁm I\ U JI/ Coolant-through Carbide Drill Series for Stainless Steel and Titanium Alloy

ADO-SUS-3D 3
S IS &

REVY=Y L
R thinning

¢Ds

< AN g | SPEED
T.ls 30 AT pig *HEA A UK=L R(E 06 ZBR B YA XD 5B

% New coolant hole shape applies only to diameter sizes over 6mm

CARBIDE
WXL

N FROM

B :mm  Unit:mm

PA\RIEEEZ 0] BR | £R | VYo | 1EEE | IREE(H1S PA N\ IEEEIZ ] BR | £R | Yr/oR | TEEE | IREE(THS
EDP No. Dc-Ds ) L Ds | Stock | (Yen) EDP No. ) L Ds Stock | (Yen)
8680555 | 5.55 28 82 6 B | 14,800 || 8680700 | 7 35 88 8 B | 16,500
8665560 | 5.6 28 82 6 B | 14,800 8665710 | 7.1 36 94 8 B | 16,500
8665570 | 5.7 29 82 6 B | 14,800 8665720 | 7.2 36 94 8 B | 16,500
8665580 | 5.8 29 82 6 B | 14,800 8665725 | 7.25 37 94 8 B | 16,500
8665590 | 5.9 30 82 6 B | 14,800 8665730 | 7.3 37 94 8 B | 16,500
8665600 | 6 30 82 6 B | 14,800 8665740 | 7.4 37 94 8 B | 16,500
8665610 | 6.1 - 7 31 88 7 B | 14,800 | x| 8680745 | 7.45 38 94 8 B | 16,500
8680610 | 6.1 31 88 8 B | 14,800 8665750 | 7.5 38 94 8 B | 16,500
8665620 | 6.2 - 7 31 88 7 B | 14,800 | x| 8680755 | 7.55 38 94 8 B | 17,500
8680620 | 6.2 31 88 8 B | 14,800 8665760 | 7.6 38 94 8 B | 17,500
8665625 | 6.25- 7 32 88 7 B | 14,800 8665770 | 7.7 39 94 8 B | 17,500
8665630 | 63 - 7 32 88 7 B | 14,800 8665775 | 7.75 39 94 8 B | 17,500
8680630 | 6.3 32 88 8 B | 14,800 8665780 | 7.8 39 94 8 B | 17,500
8665635 | 6.35- 6.35| 32 88 6.35| B | 14,800 8665790 | 7.9 40 94 8 B | 17,500
8665640 | 6.4 - 7 32 88 7 B 14,800 8665800 | 8 40 94 8 B 17,500
8680640 | 6.4 32 88 8 B | 14,800 8665810 | 8.1 - 9 41 | 101 9 B | 19,000
8665650 | 6.5 - 7 33 88 7 B 14,800 | *| 8680810 | 8.1 41 | 101 10 B 19,000
8680650 | 6.5 33 88 8 B 14,800 8665820 | 82 - 9 41 | 101 9 B 19,000
8665660 | 6.6 - 7 33 88 7 B 15,700 | | 8680820 | 8.2 41 | 101 10 B 19,000
8680660 | 6.6 33 88 8 B | 15,700 8665825 | 8.25- 9 42 | 101 9 B | 19,000
8665670 | 6.7 - 7 34 | 88 7 B | 15,700 8665830 | 83 - 9 42 | 101 9 B | 19,000
8680670 | 6.7 34 | 88 8 B | 15,700 | *| 8680830 | 8.3 42 | 101 10 B | 19,000
8665675 | 6.75- 7 34 | 88 7 B | 15,700 8665840 | 84 - 9 42 | 101 9 B | 19,000
8665680 | 6.8 - 7 34 | 88 7 B | 15,700 | | 8680840 | 8.4 42 | 101 10 B | 19,000
8680680 | 6.8 34 | 88 8 B | 15,700 8665850 | 85 - 9 43 | 101 9 B | 19,000
8665690 | 69 - 7 35 88 7 B | 15,700 | | 8680850 | 8.5 43 | 101 10 B | 19,000
8680690 | 6.9 35 88 8 B | 15,700 8665860 | 86 - 9 43 | 101 9 B | 19,800
8665700 | 7 - 7 35 88 7 B | 16,500 | | 8680860 | 8.6 43 | 101 10 B | 19,800
- PAIVDHBRAFp I ETE TS, -See p.1 for explanation of icons. % =NEW SIZES B=1Z#7EEmM B=Standard stock item

| NEXT )2
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B :mm  Unit:mm

P\ RIEEEIZ ] BER | £R | Yr/oR | TEEE | IREE(TS PA N\ CRI=EE2 0] BR | £R | VrV/oR |HE | REMmE
2 L Ds Stock | (Yen) EDP No. Dc-Ds ) L Ds Stock | (Yen)
8665870 | 87 - 9 44 | 101 9 B | 19,800 || 8681030 | 10.3 52 | 113 12 B | 22,200
8680870 | 8.7 44 | 101 10 B | 19,800 8666040 | 10.4 -11 52 | 113 11 B | 22,200
8665875 | 8.75- 9 44 | 101 9 B | 19,800 || 8681040 | 10.4 52 | 113 12 B | 22,200
8665880 | 88 - 9 44 | 101 9 B | 19,800 8666050 | 10.5 -11 53 | 113 11 B | 22,200
8680880 | 8.8 44 | 101 10 B | 19,800 || 8681050 | 10.5 53 | 113 12 B | 22,200
8665890 | 89 - 9 45 | 101 9 B | 19,800 8666060 | 10.6 -11 53 | 113 11 B | 23,700
8680890 | 8.9 45 | 101 10 B | 19,800 || 8681060 | 10.6 53 | 113 12 B | 23,100
8665900 | 9 - 9 45 | 101 9 B | 19,800 8666070 | 10.7 - 11 54 | 113 11 B | 23,100
8680900 | 9 45 | 101 10 B | 19,800 || 8681070 | 10.7 54 | 113 12 B | 23,100
8665910 | 9.1 46 | 106 10 B | 20,900 8666075 | 10.75 - 11 54 | 113 11 B | 23,100
8665920 | 9.2 46 | 106 10 B | 20,900 8666080 | 10.8 -11 54 | 113 11 B | 23,100
8665925 | 9.25 47 | 106 10 B | 20,900 | | 8681080 | 10.8 54 | 113 12 B | 23,100
8665930 | 9.3 47 | 106 10 B | 20,900 8666090 | 10.9 -11 55 | 113 11 B | 23,100
8665940 | 9.4 47 | 106 10 B | 20,900 | *| 8681090 | 10.9 55 | 113 12 B | 23,100
8665950 | 9.5 48 | 106 10 B 20,900 8666100 |11 -11 55 | 113 11 B 23,100
8680955 | 9.55 48 | 106 10 B 21,400 | *| 8681100 | 11 55 | 113 12 B 23,100
8665960 | 9.6 48 | 106 10 B 21,400 8666110 | 11.1 56 | 120 12 B 24,100
8665970 | 9.7 49 | 106 10 B 21,400 8666120 | 11.2 56 | 120 12 B 24,100
8665975 | 9.75 49 | 106 10 B 21,400 8666130 | 11.3 57 | 120 12 B 24,100
8665980 | 9.8 49 | 106 10 B | 21,400 8666140 | 11.4 57 | 120 12 B | 24,100
8665990 | 9.9 50 | 106 10 B | 21,400 8666150 | 11.5 58 | 120 12 B | 24,100
8666000 | 10 50 | 106 10 B | 21,400 8666160 | 11.6 58 | 120 12 B | 24,700
8666010 | 10.1 -11 51 | 113 11 B | 22,200 8666170 | 11.7 59 | 120 12 B | 24,700
8681010 | 10.1 51 | 113 12 B | 22,200 8666180 | 11.8 59 | 120 12 B | 24,700
8666020 | 10.2 -11 51 | 113 11 B | 22,200 8666190 | 11.9 60 | 120 12 B | 24,700
8681020 | 10.2 51 | 113 12 B | 22,200 8666200 |12 60 | 120 12 B | 24,700
8666025 | 10.25 - 11 52 | 113 11 B | 22,200 8666210 | 12.1 -13 61 | 128 13 B | 25,700
8666030 | 10.3 -11 52 | 113 11 B | 22,200 || 8681210 | 12.1 61 | 128 14 B | 25,700
% =NEW SIZES B=1Z# MR B=Standard stock item
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AN\ EA ] BR | £ | VIR | EE | REME | ReglLMIEEISZAML] BR | £R | VrVoR | | REME
EDP No. Dc - Ds 2 L Ds Stock (Yen) EDP No. Dc - Ds 2 L Ds Stock (Yen)
8666220 | 12.2 -13 61 | 128 13 B | 25,700 8666380 | 13.8 69 | 134 14 B | 27,800
8681220 |12.2 61 | 128 14 B 25,700 8666390 |13.9 70 | 134 14 B 27,800
8666230 | 123 -13 62 | 128 13 B | 25,700 8666400 |14 70 | 134 14 B | 27,800
8681230 | 12.3 62 | 128 14 B | 25,700 8666410 | 14.1 -15 71 | 140 15 B | 28,800
8666240 | 124 -13 62 | 128 13 B 25,700 | *| 8681410 | 14.1 71 | 140 16 B 28,800
8681240 | 12.4 62 | 128 14 B 25,700 8666420 | 14.2 -15 71 | 140 15 B 28,800
8666250 | 12.5 -13 63 | 128 13 B 25,700 | *| 8681420 | 14.2 71 | 140 16 B 28,800
8681250 | 12.5 63 | 128 14 B 25,700 8666430 143 -15 72 | 140 15 B 28,800
8666260 | 12.6 -13 63 | 128 13 B 26,300 | *| 8681430 | 14.3 72 | 140 16 B 28,800
8681260 | 12.6 63 | 128 14 B | 26,300 8666440 | 144 -15 72 | 140 15 B | 28,800
8666270 |12.7 -13 64 | 128 13 B | 26,300 || 8681440 | 14.4 72 | 140 16 B | 28,800
8681270 | 12.7 64 | 128 14 B | 26,300 8666450 | 14.5 -15 73 | 140 15 B | 28,800
8666275 | 12.75 - 13 64 | 128 13 B | 26,300 || 8681450 | 14.5 73 | 140 16 B | 28,800
8666280 | 12.8 -13 64 | 128 13 B | 26,300 8666460 | 14.6 -15 73 | 140 15 B | 29,500
8681280 |12.8 64 | 128 14 B | 26,300 % 8681460 | 14.6 73 | 140 16 B | 29,500
8666290 | 129 -13 65 | 128 13 B | 26,300 8666470 | 14.7 -15 74 | 140 15 B | 29,500
8681290 | 12.9 65 | 128 14 B | 26,300 || 8681470 | 14.7 74 | 140 16 B | 29,500
8666300 |13 -13 65 | 128 13 B | 26,300 8666480 | 14.8 -15 74 | 140 15 B | 29,500
8681300 |13 65 | 128 14 B | 26,300 || 8681480 | 14.8 74 | 140 16 B | 29,500
8666310 | 13.1 66 | 134 14 B | 27,200 8666490 | 149 -15 75 | 140 15 B | 29,500
8666320 |13.2 66 | 134 14 B | 27,200 || 8681490 | 14.9 75 | 140 16 B | 29,500
8666330 | 13.3 67 | 134 14 B | 27,200 8666500 |15 -15 75 | 140 15 B | 29,500
8666340 | 13.4 67 | 134 14 B | 27,200 | | 8681500 | 15 75 | 140 16 B | 29,500
8681343 |13.43 68 | 134 14 B | 27,200 8666510 | 15.1 76 | 145 16 B | 30,800
8666350 | 13.5 68 | 134 14 B | 27,800 8666520 | 15.2 76 | 145 16 B | 30,800
8681355 | 13.55 68 | 134 14 B | 27,800 8666530 | 15.3 77 | 145 16 B | 30,800
8666360 | 13.6 68 | 134 14 B | 27,800 8666540 | 15.4 77 | 145 16 B | 30,800
8666370 |13.7 69 | 134 14 B | 27,800 8666550 | 15.5 78 | 145 16 B | 30,800
- PAIVDHBRAFp I ETE TS, -See p.1 for explanation of icons. % =NEW SIZES B=1Z#7EEmM B=Standard stock item
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B :mm  Unit:mm

Y—JUNo. BR | 2R | vrIR | EE | FEfE (R EERAPE] BER | 2R | YrYoR | EE | REmE
EDP No. 2 L Ds | Stock | (Yen) EDP No. Dc-Ds 2 L Ds | Stock |  (Yen)
8681555 | 15.55 78 | 145 16 B | 31,500 17.8 89 | 155 18 0 -
8666560 |15.6 78 | 145 16 B | 31,500 17.9 90 | 155 18 [ -
8666570 | 15.7 79 | 145 16 B | 31,500 8666800 |18 90 | 155 18 B | 45,700
8666580 |15.8 79 | 145 16 B | 31,500 18.1 91 | 160 20 [ -
8666590 | 15.9 80 | 145 16 B 31,500 | * 18.2 91 | 160 20 [ —
8666600 | 16 80 | 145 16 B 31,500 | * 18.3 92 | 160 20 L] -
16.1 81 | 150 18 L] - * 18.4 92 | 160 20 (] -
16.2 81 | 150 18 Ll - 8666850 | 18.5 -19 93 | 160 19 B | 52,400
16.3 82 | 150 18 | — | 8681850 | 18.5 93 | 160 20 B 52,400
16.4 82 | 150 18 L] - * 18.6 93 | 160 20 L] —
8666650 | 16.5 -17 83 | 150 17 B | 38,600 % 8681870 |18.7 94 | 160 20 B | 52,500
8681650 | 16.5 83 | 150 18 B | 38,600 | 18.8 94 | 160 20 L] =
16.6 83 | 150 18 L] - * 18.9 95 | 160 20 (] —
8681670 | 16.7 84 | 150 18 B | 39,000 8666900 (19 -19 95 | 160 19 B | 52,500
16.8 84 | 150 18 OJ - | 8681900 |19 95 | 160 20 B | 52,500
16.9 85 | 150 18 O — * 19.1 9 | 165 20 ] =
8666700 |17 -17 85 | 150 17 B | 39,000 | 19.2 9 | 165 20 ] -
8681700 |17 85 | 150 18 B | 39,000 x| 8681930 |19.3 97 | 165 20 B | 58,900
17.1 86 | 155 18 OJ - # 19.4 97 | 165 20 (] —
17.2 86 | 155 18 O = 8666950 | 19.5 98 | 165 20 B | 58,900
8681730 | 17.3 87 | 155 18 B | 45,200 | | 8681955 | 19.55 98 | 165 20 B | 59,400
17.4 87 | 155 18 O = * 19.6 98 | 165 20 [l =
8666750 | 17.5 88 | 155 18 B | 45,200 19.7 99 | 165 20 ] —
8681755 | 17.55 88 | 155 18 B | 45,700 19.8 99 | 165 20 [l -
17.6 88 | 155 18 L] - * 19.9 100 | 165 20 (] -
17.7 89 | 155 18 Ol = 8667000 |20 100 | 165 20 B | 59,400
% =NEW SIZES B=1R#7EEm B=Standard stock item
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B :mm  Unit:mm

PN\ VRIEEEZ 0] BER | £R | VYo | 1EE | IREE(HE Y—JUNo. |BE -V IR =S R VUL =R - i
EDP No. Dc-Ds 2 L Ds | Stock |  (Yen) EDP No. Dc-Ds 2 L Ds |[Stock |  (Yen)
8667200 | 2 - 3 18 70 3 B 14,300 8667400 | 4 36 86 4 B 14,900
8667210 | 2.1 - 3 19 70 3 B 14,300 8667410 | 4.1 - 5 37 95 5 B 15,200
8667220 | 2.2 - 3 20 70 3 B 14,300 | *| 8682410 | 4.1 37 95 6 B 15,200
8667230 | 23 - 3 21 70 3 B 14,300 8667420 | 42 - 5 38 95 5 B 15,200
8667240 | 24 - 3 22 70 3 B 14,300 | *| 8682420 | 4.2 38 95 6 B 15,200
8667250 | 2.5 - 3 23 70 3 B 14,300 8667430 | 43 - 5 39 95 5 B 15,200
8667260 | 2.6 - 3 24 78 3 B 14,300 | *| 8682430 | 4.3 39 95 6 B 15,200
8667270 | 2.7 - 3 25 78 3 B 14,300 8667440 | 44 - 5 40 95 5 B 15,200
8667276 | 2.76- 3 25 78 3 B 14,300 | *| 8682440 | 4.4 40 95 6 B 15,200
8667278 | 2.78- 3 26 78 3 B 14,300 | *| 8682445 | 4.45 41 95 6 B 15,200
8667280 | 2.8 - 3 26 78 3 B 14,300 8667450 | 45 - 5 41 95 5 B 15,200

% 8667283 | 2.83- 3 26 78 3 B 14,300 | *| 8682450 | 4.5 41 95 6 B 15,200
% 8667287 | 2.87- 3 26 78 3 B 14,300 8667460 | 4.6 - 5 42 95 5 B 15,700

8667290 | 2.9 - 3 27 78 3 B 14,300 | *| 8682460 | 4.6 42 95 6 B 15,700
8667300 | 3 - 3 27 78 3 B 14,300 8667462 | 4.62- 5 42 95 5 B 15,700
8667310 | 3.1 28 86 4 B 14,800 8667464 | 4.64- 5 42 95 5 B 15,700
8667315 3.15 29 86 4 B 14,800 | *| 8682464 | 4.64 42 95 6 B 15,700
8667320 | 3.2 29 86 4 B 14,800 8667470 | 4.7 - 5 43 95 5 B 15,700
8667326 | 3.26 29 86 4 B 14,800 | *| 8682470 | 4.7 43 95 6 B 15,700
8667330 | 3.3 30 86 4 B 14,800 8667480 | 48 - 5 44 95 5 B 15,700
8667340 | 3.4 31 86 4 B 14,800 | *| 8682480 | 4.8 44 95 6 B 15,700
8667350 | 3.5 32 86 4 B 14,800 8667485 | 4.85 44 95 6 B 15,700
8667360 | 3.6 33 86 4 B 14,900 8667490 | 49 - 5 45 95 5 B 15,700
8667366 | 3.66 33 86 4 B 14,900 | *| 8682490 | 4.9 45 95 6 B 15,700
8667368 | 3.68 34 86 4 B 14,900 8667500 | 5 - 5 45 95 5 B 15,700
8667370 | 3.7 34 86 4 B 14,900 | *| 8682500 | 5 45 95 6 B 15,700
| 8667373 | 3.73 34 86 4 B 14,900 8667510 | 5.1 41 | 100 6 B 16,500
8667375 | 3.75 34 86 4 B 14,900 8667520 | 5.2 42 | 100 6 B 16,500
8667380 | 3.8 35 86 4 B 14,900 8667525 | 5.25 42 | 100 6 B 16,500
8667390 | 3.9 36 86 4 B 14,900 8667530 | 5.3 43 | 100 6 B 16,500
- PAIVDHAFPIETE TS, -See p.1 for explanation of icons. % =NEW SIZES B=1Z#£ 7 B=Standard stock item
| NEXT )2
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B :mm  Unit:mm
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P\ RIEEEIZ ] BER | £R | Yr/oR | TEEE | IREE(TS PA N\ CRI=EE2 0] BR | £R | VrV/oR |HE | REMmE
2 L Ds | Stock| (Yen) EDP No. Dc-Ds I} L Ds |[Stock | (Yen)
8667540 | 54 44 | 100 6 B 16,500 8667700 | 7 - 7 56 | 109 7 B 18,700
8667550 | 5.5 44 | 100 6 B 16,500 | *| 8682700 | 7 56 | 109 8 B 18,700
8667552 5.52 45 | 100 6 B 17,400 8667710 | 7.1 57 | 118 8 B 19,300
8667554 | 5.54 45 | 100 6 B 17,400 8667720 | 7.2 58 | 118 8 B 19,300
8667560 | 5.6 45 | 100 6 B 17,400 8667725 | 7.25 58 | 118 8 B 19,300
8667570 | 5.7 46 | 100 6 B 17,400 8667730 | 7.3 59 | 118 8 B 19,300
8667580 | 5.8 47 | 100 6 B 17,400 8667736 | 7.36 59 | 118 8 B 19,300
8667590 | 5.9 48 | 100 6 B 17,400 8667738 | 7.38 60 | 118 8 B 19,300
8667600 | 6 48 | 100 6 B 17,400 8667740 | 7.4 60 | 118 8 B 19,300
8667610 | 6.1 - 7 49 | 109 7 B 17,400 | *| 8682745 | 7.45 60 | 118 8 B 19,300
¢/ 8682610 | 6.1 49 | 109 8 B 17,400 8667750 | 7.5 60 | 118 8 B 19,300
8667620 | 6.2 - 7 50 | 109 7 B 17,400 8667752 | 7.52 61 | 118 8 B 20,400
%| 8682620 | 6.2 50 | 109 8 B 17,400 8667754 | 7.54 61 | 118 8 B 20,400
8667625 | 6.25- 7 50 | 109 7 B 17,400 8667760 | 7.6 61 | 118 8 B 20,400
8667630 | 6.3 - 7 51 | 109 7 B 17,400 8667770 | 7.7 62 | 118 8 B 20,400
%| 8682630 | 6.3 51 | 109 8 B 17,400 8667775 | 7.75 62 | 118 8 B 20,400
8667635 | 6.35- 6.35| 52 | 109 635| B 17,400 8667780 | 7.8 63 | 118 8 B 20,400
8667640 | 6.4 - 7 52 | 109 7 B 17,400 8667790 | 7.9 64 | 118 8 B 20,400
%| 8682640 | 6.4 52 | 109 8 B 17,400 8667800 | 8 64 | 118 8 B 20,400
8667650 | 6.5 - 7 52 | 109 7 B 17,400 8667810 | 8.1 - 9 65 | 128 9 B 21,700
¢/ 8682650 | 6.5 52 | 109 8 B 17,400 | *| 8682810 | 8.1 65 | 128 10 B 21,700
8667660 | 6.6 - 7 53 | 109 7 B 18,700 8667820 | 8.2 - 9 66 | 128 9 B 21,700
‘| 8682660 | 6.6 53 | 109 8 B 18,700 | *| 8682820 | 8.2 66 | 128 10 B 21,700
8667670 | 6.7 - 7 54 | 109 7 B 18,700 8667825 | 8.25- 9 66 | 128 9 B 21,700
| 8682670 | 6.7 54 | 109 8 B 18,700 8667830 | 83 - 9 67 | 128 9 B 21,700
8667675 | 6.75- 7 54 | 109 7 B 18,700 | *| 8682830 | 8.3 67 | 128 10 B 21,700
8667680 | 6.8 - 7 55 | 109 7 B 18,700 8667840 | 84 - 9 68 | 128 9 B 21,700
¢ 8682680 | 6.8 55 | 109 8 B 18,700 | *| 8682840 A\ 8.4 68 | 128 10 B 21,700
8667690 | 69 - 7 56 | 109 7 B 18,700 8667850 | 85 - 9 68 | 128 9 B 21,700
%| 8682690 | 6.9 56 | 109 8 B 18,700 | *| 8682850 | 8.5 68 | 128 10 B 21,700
s =NEW SIZES B=1Z#7£EMR B=Standard stock item
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PN\ VRIEEEZ 0] BER | £R | YrYoR | 1EE | IREE(HE Y—JUNo. |BE -V IR =S R VUL =R - i
EDP No. Dc-Ds 2 L Ds | Stock |  (Yen) EDP No. Dc-Ds 2 L Ds |[Stock |  (Yen)
8667860 | 86 - 9 69 | 128 9 B 22,900 | *¢| 8683010 | 10.1 81 | 146 12 B 25,600
%| 8682860 | 8.6 69 | 128 10 B 22,900 8668020 | 10.2 -11 82 | 146 11 B 25,600
8667870 | 8.7 - 9 70 | 128 9 B 22,900 | *¢| 8683020 | 10.2 82 | 146 12 B 25,600
| 8682870 | 8.7 70 | 128 10 B 22,900 8668025 | 10.25-11 82 | 146 11 B 25,600
8667875 | 8.75- 9 70 | 128 9 B 22,900 8668030 | 10.3 -11 83 | 146 11 B 25,600
8667880 | 88 - 9 71 | 128 9 B 22,900 | *| 8683030 | 10.3 83 | 146 12 B 25,600
| 8682880 | 8.8 71 | 128 10 B 22,900 8668040 | 10.4 -11 84 | 146 11 B 25,600
8667890 | 89 - 9 72 | 128 9 B 22,900 | *| 8683040 | 10.4 84 | 146 12 B 25,600
| 8682890 | 8.9 72 | 128 10 B 22,900 8668050 | 10.5 -11 84 | 146 11 B 25,600
8667900 | 9 - 9 72 | 128 9 B 22,900 | *| 8683050 | 10.5 84 | 146 12 B 25,600
| 8682900 | 9 72 | 128 10 B 22,900 8668060 | 10.6 -11 85 | 146 11 B 26,700
8667910 | 9.1 73 | 136 10 B 23,800 | | 8683060 | 10.6 85 | 146 12 B 26,700
8667920 | 9.2 74 | 136 10 B 23,800 8668070 | 10.7 -11 86 | 146 11 B 26,700
8667924 | 9.24 74 | 136 10 B 23,800 | *¢| 8683070 | 10.7 86 | 146 12 B 26,700
8667925 9.25 74 | 136 10 B 23,800 8668075 | 10.75-11 86 | 146 11 B 26,700
8667926 | 9.26 75 | 136 10 B 23,800 8668080 | 10.8 -11 87 | 146 11 B 26,700
8667930 | 9.3 75 | 136 10 B 23,800 | *¢| 8683080 | 10.8 87 | 146 12 B 26,700
8667936 | 9.36 75 | 136 10 B 23,800 8668090 | 10.9 -11 88 | 146 11 B 26,700
8667938 | 9.38 76 | 136 10 B 23,800 | | 8683090 | 10.9 88 | 146 12 B 26,700
8667940 | 9.4 76 | 136 10 B 23,800 8668100 | 11 -11 88 | 146 11 B 26,700
8667950 | 9.5 76 | 136 10 B 23,800 | | 8683100 | 11 88 | 146 12 B 26,700
8667952 | 9.52 77 | 136 10 B 24,100 8668110 | 11.1 89 | 156 12 B 27,800
8667954 | 9.54 77 | 136 10 B 24,100 8668120 | 11.2 90 | 156 12 B 27,800
8667960 | 9.6 77 | 136 10 B 24,100 8668122 | 11.22 90 | 156 12 B 27,800
8667970 | 9.7 78 | 136 10 B 24,100 8668124 | 11.24 90 | 156 12 B 27,800
8667975 | 9.75 78 | 136 10 B 24,100 8668130 | 11.3 91 | 156 12 B 27,800
8667980 | 9.8 79 | 136 10 B 24,100 8668136 | 11.36 91 | 156 12 B 27,800
8667990 | 9.9 80 | 136 10 B 24,100 8668138 | 11.38 92 | 156 12 B 27,800
8668000 | 10 80 | 136 10 B 24,100 8668140 | 11.4 92 | 156 12 B 27,800
8668010 | 10.1 -11 81 | 146 11 B 25,600 8668150 | 11.5 92 | 156 12 B 27,800
- PAIVDHAFPIETE TS, -See p.1 for explanation of icons. % =NEW SIZES B=1Z# 7R B=Standard stock item
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2 L Ds | Stock| (Yen) EDP No. Dc-Ds L Ds |[Stock | (Yen)

8668160 | 11.6 93 | 156 12 B 28,900 8668340 | 134 108 | 176 14 B 31,800
8668170 | 11.7 94 | 156 12 B 28,900 | *¢| 8683343 | 13.43 108 | 176 14 B 31,800
8668180 | 11.8 95 | 156 12 B 28,900 8668350 | 13.5 108 | 176 14 B 31,800
8668190 | 11.9 96 | 156 12 B 28,900 | *¢| 8683355 | 13.55 109 | 176 14 B 32,900
8668200 | 12 96 | 156 12 B 28,900 8668360 | 13.6 109 | 176 14 B 32,900
8668210 | 12.1 -13 97 | 167 13 B 29,700 8668370 | 13.7 110 | 176 14 B 32,900

¢/ 8683210 | 12.1 97 | 167 14 B 29,700 8668380 | 13.8 111 | 176 14 B 32,900
8668220 | 12.2 -13 98 | 167 13 B 29,700 8668390 | 13.9 112 | 176 14 B 32,900

¢/ 8683220 | 12.2 98 | 167 14 B 29,700 8668400 | 14 112 | 176 14 B 32,900
8668230 | 12.3 -13 99 | 167 13 B 29,700 8668410 | 14.1 -15 113 | 185 15 B 34,200

¢/ 8683230 | 12.3 99 | 167 14 B 29,700 | *| 8683410 | 14.1 113 | 185 16 B 34,200
8668240 | 12.4 -13 100 | 167 13 B 29,700 8668420 | 14.2 -15 114 | 185 15 B 34,200

% 8683240 | 124 100 | 167 14 B 29,700 | *| 8683420 | 14.2 114 | 185 16 B 34,200
8668250 | 12.5 -13 100 | 167 13 B 29,700 8668430 | 14.3 -15 115 | 185 15 B 34,200

% 8683250 | 12.5 100 | 167 14 B 29,700 | | 8683430 | 14.3 115 | 185 16 B 34,200
8668260 | 12.6 -13 101 | 167 13 B 31,000 8668440 | 144 -15 116 | 185 15 B 34,200

% 8683260 | 12.6 101 | 167 14 B 31,000 | | 8683440 | 14.4 116 | 185 16 B 34,200
8668270 | 12.7 -13 102 | 167 13 B 31,000 8668450 | 14.5 -15 116 | 185 15 B 34,200

% 8683270 | 12.7 102 | 167 14 B 31,000 | | 8683450 | 14.5 116 | 185 16 B 34,200
8668275 | 12.75-13 102 | 167 13 B 31,000 8668460 | 14.6 -15 117 | 185 15 B 34,800
8668280 | 12.8 -13 103 | 167 13 B 31,000 | | 8683460 | 14.6 117 | 185 16 B 34,800

¢/ 8683280 | 12.8 103 | 167 14 B 31,000 8668470 | 14.7 -15 118 | 185 15 B 34,800
8668290 | 12.9 -13 104 | 167 13 B 31,000 | *| 8683470 | 14.7 118 | 185 16 B 34,800

¢/ 8683290 | 12.9 104 | 167 14 B 31,000 8668480 | 14.8 -15 119 | 185 15 B 34,800
8668300 | 13 -13 104 | 167 13 B 31,000 | *¢| 8683480 | 14.8 119 | 185 16 B 34,800

</ 8683300 | 13 104 | 167 14 B 31,000 8668490 | 14.9 -15 120 | 185 15 B 34,800
8668310 | 13.1 105 | 176 14 B 31,800 | *¢| 8683490 | 14.9 120 | 185 16 B 34,800
8668320 | 13.2 106 | 176 14 B 31,800 8668500 | 15 -15 120 | 185 15 B 34,800
8668325 | 13.25 106 | 176 14 B 31,800 | *| 8683500 | 15 120 | 185 16 B 34,800
8668330 | 13.3 107 | 176 14 B 31,800 8668510 | 15.1 121 | 193 16 B 35,900

s =NEW SIZES B=1Z#7E£EMR B=Standard stock item
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1 j J l/x ® 9 J [ | ﬁm I\ U JI/ Coolant-through Carbide Drill Series for Stainless Steel and Titanium Alloy

ADO-SUS-5D
S>> &

S
RREEYVZVY £
R thinning

*BFAIIN—ILZRIZ 96 ZBZ DT AN 5B

SPEED % New coolant hole shape applies only to diameter sizes over 6mm

FEED
P18

AN T

S
h8 3° AT

|
WXL

N FROM

CARBIDE

B :mm  Unit:mm

¥—JUNo. R | Vv R | EE | REME | RAIIRIEESAMAAE] BR | £k | VrYoR | EE | REME
EDP No. L Ds Stock | (Yen) EDP No. Dc-Ds ) L Ds Stock | (Yen)
8668520 | 15.2 122 | 193 16 B | 35,900 | | 8683755 | 17.55 123 | 191 18 B | 53,200
8668525 | 15.25 122 | 193 16 B | 35,900 | 3 17.6 124 | 191 18 O] -
8668530 | 15.3 123 | 193 16 B | 35,900 | 3 17.7 124 | 191 18 Ol —
8668540 | 15.4 124 | 193 16 B | 35,900 | 3 17.8 125 | 191 18 U] -
8668550 | 15.5 124 | 193 16 B 35,900 | * 17.9 126 | 191 18 ] —
8683555 | 15.55 125 | 193 16 B 37,200 8668800 | 18 126 | 191 18 B 53,200
8668560 | 15.6 125 | 193 16 B 37,200 | * 18.1 127 | 198 20 ] —
8668570 | 15.7 126 | 193 16 B 37,200 | * 18.2 128 | 198 20 U] -
8668580 | 15.8 127 | 193 16 B 37,200 | * 18.3 129 | 198 20 Ll —
8668590 | 15.9 128 | 193 16 B | 37,200 | 18.4 129 | 198 20 U] -
8668600 | 16 128 | 193 16 B | 37,200 8668850 | 18.5 -19 130 | 198 19 B | 58,000
16.1 113 | 184 18 L] = %| 8683850 | 18.5 130 | 198 20 B | 58,000
16.2 114 | 184 18 L] - * 18.6 131 | 198 20 L] —
16.3 115 | 184 18 ] = %| 8683870 | 18.7 131 | 198 20 B | 60,400
16.4 115 | 184 18 ] - e 18.8 132 | 198 20 L] =
8668650 | 16.5 -17 116 | 184 17 B | 41,800 | 18.9 133 | 198 20 L] -
8683650 | 16.5 116 | 184 18 B | 41,800 8668900 | 19 -19 133 | 198 19 B | 60,400
8668650 | 16.5 -17 116 | 184 17 B | 41,800 | | 8683900 | 19 133 | 198 20 B | 60,400
16.6 117 | 184 18 ] - e 19.1 134 | 205 20 O =
8683670 | 16.7 117 | 184 18 B | 45,000 | 19.2 135 | 205 20 ] -
16.8 118 | 184 18 ] - %| 8683930 | 19.3 136 | 205 20 B | 61,600
16.9 119 | 184 18 I = X 19.4 136 | 205 20 ] -
8668700 | 17 -17 119 | 184 17 B | 45,000 8668950 | 19.5 137 | 205 20 B | 61,600
8683700 | 17 119 | 184 18 B | 45,000 | | 8683955 | 19.55 137 | 205 20 B | 63,400
17.1 120 | 191 18 L] — X 19.6 138 | 205 20 Ol =
17.2 121 | 191 18 [l = * 19.7 138 | 205 20 ] -
8683730 | 17.3 122 | 191 18 B | 49,200 | x 19.8 139 | 205 20 O] —
17.4 122 | 191 18 ] = ¥ 19.9 140 | 205 20 O] -
8668750 | 17.5 123 | 191 18 B | 49,200 8669000 | 20 140 | 205 20 B | 63,400
- PAIVDHBRAFPIETE TS, -Seep.l forexplanation of icons. % =NEW SIZES B=1Z#7EE M B=Standard stock item

s




B EDEISREFEER  cutting conditions
ADO-SUS-3D - ADO-SUS-5D

) NiZ2SE FIVER HBERRTY LR
Work Material Ni-Based Alloy Titanium Alloy Precipitation Stainless Steel
ork Materia (Inconel 718) (Ti-6AI-4V) (SUS630)
DR 10~30 m/min 30~50 m/min 40~60 m/min
g Speed
B [El35EE EDE El35EE EDE [El35EE EDE
Drill Dia. Speed Feed Rate Speed Feed Rate Speed Feed Rate
(mm) (min™) (mm/rev) (min™) (mm/rev) (min™) (mm/rev)
2 3,200 0.03 ~ 0.05 6,400 0.04 ~ 0.08 8,000 0.04 ~ 0.08
3 2,100 0.05 ~ 0.08 4,200 0.06 ~ 0.12 5,300 0.06 ~ 0.12
4 1,600 0.06 ~ 0.1 3,200 0.08 ~ 0.16 4,000 0.08 ~ 0.16
6 1,100 0.09 ~ 0.15 2,100 0.12 ~ 0.21 2,700 0.12 ~ 0.21
8 800 0.12 ~ 0.2 1,600 0.16 ~ 0.24 2,000 0.16 ~ 0.24
10 640 0.15 ~ 0.2 1,300 0.17 ~ 0.27 1,600 02 ~ 03
12 530 0.15 ~ 0.2 1,100 0.19 ~ 0.3 1,300 0.21 ~ 0.31
16 400 0.15 ~ 0.24 800 0.22 ~ 0.32 1,000 0.22 ~ 0.32
20 320 0.15 ~ 0.3 600 0.28 ~ 04 800 028 ~ 04
1. COYHIRHEER. KBMHTEIRF R OASHSHZERT 2HBa0BDTT . 1. The above speeds and feeds are for drilling with water-soluble coolant and
2. KBELTEIHEE . HREE20E~ S0EEEOREDBDE SHEATEL. internal coolant supply.
3. RACEHELIEHEE o (2 30 E183 BACEMTINEHRE DOSE. PIEEEE30% FFTFEL. 2 Slrjita'ble cutting fluid is water-soluble high density coolant (20 - 30 times
4. RUJLEBICEU TR, PBNOENIL Y MEAL. RULOENZ0.02mmi Ficpz  dilution). o
<FEL 3. When using non-water-soluble or water-soluble coolant (over 30times dilution),
) . s TSR E R reduce cutting speed by 30%.
5. ?E‘f%ﬁ?@ﬁﬁ(; LoDD EATLN ZFE, oDy REIHES ST60) 4. Equip the drill with a scratch-and dust-free collet and minimize drill deflection
REBICLTREL, . to less than 0.02mm.
B. MINDFEE D FIIB ~S TIVDRAICIED X T, 5. Fasten the work material to reduce the possibility of work deformation,
HHRBOT LY EUTFEELTTE, deflection of machined surface, or vibration.
% AVARIL718ZIFZUHETIMASEICEILTIE. TSRS 3D UTDBEEDH. FiEk#En 6. Aclogged oil hole can lead to a breakage. Make sure that a filter is attached to
EAENEY. 3DEBXHFEE WRICHELTRAT v TMIEF> TR, the oil feeder.

% The above cutting conditions are applicable to hole depth under 3D for
heat-resistant alloys such as Inconel 718. When necessary please consider
step drilling.

ADO-SUSA# O I
550



https://www.osg.co.jp/products/drill/spec/ado-sus.html?utm_source=qrcode&utm_medium=c-90&utm_campaign=ado-sus

VPH-GDSZU—XD¥FE v

H#SEICERBIE/\1 X FUIL VPH-GDS

VPH-GDS is ideal for Heat Resistant Super Alloys (HRSA)

Q SBBFEINLAIELT oo

W‘Tgﬁ'ﬁﬁ@né Excellent wear resistance

O —THEINT .o

tﬂﬁ“;&@%é&ﬂﬂﬁu ﬁi LJrCt)J D <§=Eﬁ£ Reduced cutting heat generation and stable chip shape

OXITHRT. BLIERE ...

,A_';E\ ?ﬁ?ﬁﬁﬂﬂiu Prevention of chipping and tool breakage

SREH. FYIEDTEL MRASEICHBELICHFRHSSFUILTT,

MASEODEXTIETHHIAKRTRFEDHDHITETT,

VPH-GDS is ideal for not only hardened steel and cast iron but also Ni-based superalloy and titanium alloy.
North America is the biggest HRSA market, and many of our customers use VPH-GDS for their applications.

. VPH'GDS wlﬁﬁgﬁm Test cut results of VPH-GDS

E(EFI’% VPH-GDS ¢5.9 le]Iﬂﬁ Number of Holes

5 10 15 20
R ! i \
- Inconel 718 (43HRC)
YIHLER ; . EEFE
Cutting Speed 6m/min (324min") VPH'GDS VTear
%ED&E 19mm/min (0.06mm/rev)
eed
TGRS 12mm (IED) 3mmRA Ty T =
DepthLof Hole Blind Pecking C@ﬂt{ﬁr ,Bj_ﬁfkage
BIHHE TKBIELTEIHF (SER%RMH)
Coolant Non-Water-Soluble (External)
fE PRt RV =TtV % (BT40)
Machine Vertical Machining Center

SRHERI\A AZRALESRIERT«IC. Yv—7  HEGRIIEBE After drilling 6 holes
BHEZFRQMER BN NIEEROC>IRIL7180D VPH-GDS HHS compett
MIEHBVT, it REE< MRS ERELE UL, el = omeene
NEANERKEEERFIORBECREMIZR
RUF UL,

Sharp cutting edges with high tool rigidity of VHP-GDS lead
to long tool life in aged Ni-based superalloy, such as

Inconel 718. It achieves longer tool life than a competitor
under non-water-soluble flood coolant environment.

'A-';E Breakage




SREHAKFR/INAZARUIL XA5TH

Powder HSS Dirill Stub Type for Hardened Steel

VPH-GDS

7177y MYV
Four Facet point
(Dc=15)

P &

XFor=vy
X thinning
(1.5<Dc<4)

I

i

i

I

i
¢Ds

= S}

REvv=vd

R thinning

(4=Do) L
Dc=13: a=130°

¥ 0.0Tmm&EV YA XITER

Applies to sizes in 0.0Tmm increment

e S S T,|: T o s&:‘? %2 0.1mmEVHA XICHER
De<s “r=De<r 1) Applies to sizes in 0.lmm increment
2<Dc<6* 6=Dc AD1008 D1 ETDRUIVBERFEZIFO ~ -0.009mmTY,
All drill diameter have limits from 0 ~ -0.009mm.
B{i:mm Unit:mm
voine. iz (RS T PRRYRTICETD 7 o il - e

8599005 0.5 2,810 8608081 0.81 2,430
8608051 0.51 2,890 8608082 0.82 2,430
8608052 0.52 3 2,890 8608083 0.83 5 2,430
8608053 0.53 2,890 8608084 0.84 2,430
8608054 0.54 2,890 8608085 0.85 2,130
8608055 0.55 2,560 8608086 0.86 2,430
8608056 0.56 2,890 8608087 0.87 2,430
8608057 0.57 35 2,890 8608088 0.88 2,430
8608058 0.58 2,890 8608089 0.89 2,430
8608059 0.59 2,890 8599009 0.9 2,130
8599006 0.6 2,560 8608091 0.91 >3 2,240
8608061 0.61 2,670 8608092 0.92 2,240
8608062 0.62 2,670 8608093 0.93 2,240
8608063 0.63 2,670 8608094 0.94 38 2,240
8608064 0.64 4 2,670 8608095 0.95 1,970
8608065 0.65 38 3 D 2,350 8608096 0.96 3 D 2,240
8608066 0.66 2,670 8608097 0.97 2,240
8608067 0.67 2,670 8608098 0.98 2,240
8608068 0.68 2,670 8608099 0.99 2,240
8608069 0.69 2,670 8599010 1 1,970
8599007 0.7 2,350 8608101 1.01 6 2,110
8608071 0.71 2,570 8608102 1.02 2,110
8608072 0.72 > 2,570 8608103 1.03 2,110
8608073 0.73 2,570 8608104 1.04 2,110
8608074 0.74 2,570 8608105 1.05 1,850
8608075 0.75 2,220 8608106 1.06 2,110
8608076 0.76 2,570 8608107 1.07 2,110
8608077 0.77 2,570 8608108 1.08 2,110
8608078 0.78 5 2,570 8608109 1.09 7 39 2,110
8608079 0.79 2,570 8599011 1.1 1,850
8599008 0.8 2,220 8608111 1.1 2,110

- PAAVDEHBIEP 1 ETE TS, -See p.1 for explanation of icons. D=12%# % ER D=Standard stock item

| NEXT )g
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SREHAKFR/INA ARV X5TH

Powder HSS Drill Stub Type for Hardened Steel

VPH-GDS

e @ 7

YF_

P &

|
i
$Ds

ot Xikoring o Bmg
(Dc=15) (15<Dc<4)  (4=Do) L
Dc=13: @=130
it oG mrament
e ST S i: el % 0 1mmET YA XIS
De<a “2=De<s 1) Applies to sizes in 0.1mm increment
2=Dc<6* 6=Dc ED1008D1ETDORUIERFEZEEO ~ -0.009mMmT,
All drill diameter have limits from 0 ~ -0.009mm.

m B{I:mm Unit:mm
OOl "> | =& [vn o | e voene m R Rl e v
8608112 1.12 2,110 8608143 1.43 2,110
8608113 1.13 2,110 8608144 1.44 2,110
8608114 1.14 2,110 8608145 1.45 1,850
8608115 1.15 7 39 1,850 8608146 1.46 2,110
8608116 1.16 2,110 8608147 1.47 i H 2,110
8608117 1.17 2,110 8608148 1.48 2,110
8608118 1.18 2,110 8608149 1.49 2,110
8608119 1.19 2,110 8599015 1.5 1,850
8599012 1.2 1,850 8608151 1.51 1,880
8608121 1.21 2,110 8608152 1.52 1,880
8608122 1.22 2,110 8608153 1.53 1,880
8608123 1.23 2,110 8608154 1.54 1,880
8608124 1.24 2,110 8608155 1.55 1,640
8608125 1.25 1,850 8608156 1.56 1,880
8608126 1.26 s %0 2,110 8608157 1.57 1,880
8608127 1.27 3 D 2,110 8608158 1.58 3 D 1,880
8608128 1.28 2,110 8608159 1.59 1,880
8608129 1.29 2,110 8599016 1.6 1,640
8599013 1.3 1,850 8608161 1.61 10 2 1,880
8608131 1.31 2,110 8608162 1.62 1,880
8608132 1.32 2,110 8608163 1.63 1,880
8608133 1.33 2,110 8608164 1.64 1,880
8608134 1.34 2,110 8608165 1.65 1,640
8608135 1.35 1,850 8608166 1.66 1,880
8608136 1.36 2,110 8608167 1.67 1,880
8608137 1.37 9 a1 2,110 8608168 1.68 1,880
8608138 1.38 2,110 8608169 1.69 1,880
8608139 1.39 2,110 8599017 1.7 1,640
8599014 1.4 1,850 8608171 1.71 1,880
8608141 1.41 2,110 8608172 172 | 11 43 1,880
8608142 1.42 2,110 8608173 1.73 1,880

s PADVDHRBIFPIZCETEL,

-See p.1 for explanation of icons.

s

D=1Z#EEMR D=Standard stock item

[ NEXT )2



m B{i:mm Unit:mm

Ol ©- | =5 v | e el "~ | S5 T | meme
8608174 1.74 1,880 8608214 2.14 2,220
8608175 1.75 1,640 8608215 2.15 1,930
8608176 1.76 1,880 8608216 2.16 2,220
8608177 1.77 1,880 8608217 2.17 P 2,220
8608178 1.78 1,880 8608218 2.18 2,220
8608179 1.79 1,880 8608219 2.19 2,220
8599018 1.8 1,640 8599022 2.2 C 1,930
8608181 1.81 1,880 8608221 2.21 2,220
8608182 1.82 11 43 1,880 8608222 2.22 2,220
8608183 1.83 1,880 8608223 2.23 2,220
8608184 1.84 1,880 8608224 2.24 2,220
8608185 1.85 1,640 8608225 2.25 13 45 D 1,930
8608186 1.86 1,880 8608226 2.26 2,220
8608187 1.87 P 1,880 8608227 2.27 2,220
8608188 1.88 1,880 8608228 2.28 2,220
8608189 1.89 1,880 8608229 2.29 2,220
8599019 1.9 1,640 8599023 23 C 1,930
8608191 1.91 1,880 8608231 2.31 2,220
8608192 1.92 1,880 8608232 2.32 2,220
8608193 1.93 1,880 8608233 233 2,220
8608194 1.94 3 1,880 8608234 234 > 2,220
8608195 1.95 1,640 8608235 235 D 1,930
8608196 1.96 1,880 8608236 2.36 2,220
8608197 1.97 1,880 8608237 2.37 2,220
8608198 1.98 1,880 8608238 2.38 2,220
8608199 1.99 1,880 8608239 2.39 2,220
8599020 2 C 1,640 8599024 2.4 C 1,930
8608201 2.01 2,220 8608241 2.41 2,220
8608202 2.02 12 o 2,220 8608242 2.42 2,220
8608203 2.03 2,220 8608243 243 2,220
8608204 2.04 2,220 8608244 2.44 2,220
8608205 2.05 D 1,930 8608245 2.45 14 46 D 1,930
8608206 2.06 2,220 8608246 2.46 2,220
8608207 2.07 2,220 8608247 2.47 2,220
8608208 2.08 2,220 8608248 2.48 2,220
8608209 2.09 2,220 8608249 2.49 2,220
8599021 2.1 C 1,930 8599025 2.5 C 1,930
8608211 2.11 2,220 8608251 2.51 2,220
8608212 2,12 D 2,220 8608252 2.52 D 2,220
8608213 2.13 13 45 2,220 8608253 2.53 2,220

C.D=1Z#EEMR C,D=Standard stock item

b ®



%ﬁgmm *ﬁ*} \4 1 F U }ll Z 9 j‘ﬁg Powder HSS Drill Stub Type for Hardened Steel

VPH-GDS
o= | & b

IrIrRyMIAVN XYY ZVY  REYVZUT

Four Facet point X thinning R thinning

(Dc=15) (1.5<Dc<4) (4=Do) L
Dc=13: a=130"

¥ 0.01mmEUYA XITEA

I

i

i

I

i
@Ds

nEEL TN i
De<a “2=De<s 1) Applies to sizes in 0.1mm increment
2=Dc<6* 6=Dc ED1008D1ETDORUIERFEZEEO ~ -0.009mMmT,

All drill diameter have limits from 0 ~ -0.009mm.

m B{I:mm Unit:mm
OOl "> | =& [vn o | e ROl "~ | =& [y an | mrme
8608254 2.54 2,220 8608285 2.85 1,930
8608255 2.55 1,930 8608286 2.86 2,220
8608256 2.56 2,220 8608287 2.87 D 2,220
8608257 2.57 P 2,220 8608288 2.88 2,220
8608258 2.58 2,220 8608289 2.89 2,220
8608259 2.59 2,220 8599029 2.9 C 1,930
8599026 2.6 b % C 1,930 8608291 2,91 2,220
8608261 2.61 2,220 8608292 2,92 2,220
8608262 2.62 2,220 8608293 2.93 e 8 3 2,220
8608263 2.63 2,220 8608294 2.94 2,220
8608264 2.64 2,220 8608295 2.95 D 1,930
8608265 2.65 D 1,930 8608296 2.96 2,220
8608266 2.66 2,220 8608297 2.97 2,220
8608267 2.67 2,220 8608298 2.98 2,220
8608268 2.68 2,220 8608299 2.99 2,220
8608269 2.69 3 2,220 8599030 3 C 1,930
8599027 2.7 C 1,930 8608301 3.01 2,670
8608271 2.71 2,220 8608302 3.02 2,670
8608272 2.72 2,220 8608303 3.03 2,670
8608273 2.73 2,220 8608304 3.04 2,670
8608274 2.74 2,220 8608305 3.05 D 2,330
8608275 275 | 16 48 D 1,930 8608306 3.06 2,670
8608276 2.76 2,220 8608307 3.07 2,670
8608277 2.77 2,220 8608308 3.08 | 18 50 4 2,670
8608278 2.78 2,220 8608309 3.09 2,670
8608279 2.79 2,220 8599031 3.1 C 2,330
8599028 2.8 C 1,930 8608311 3.11 2,670
8608281 2.81 2,220 8608312 3.12 2,670
8608282 2.82 2,220 8608313 3.13 D 2,670
8608283 2.83 P 2,220 8608314 3.14 2,670
8608284 2.84 2,220 8608315 3.15 2,330

- PAIVDHBIEP I ZTE RS, -See p.1 for explanation of icons. C.D=1Z#7EfEMR C,D=Standard stock item

[ NEXT )2
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m B{i:mm Unit:mm

Ol ©- | =5 v | e el "~ | S5 T | meme
8608316 3.16 2,670 8608356 3.56 2,950
8608317 3.17 2,670 8608357 3.57 2,950
8608318 3.18 P 2,670 8608358 3.58 P 2,950
8608319 3.19 2,670 8608359 3.59 2,950
8599032 3.2 C 2,330 8599036 3.6 C 2,560
8608321 3.21 2,670 8608361 3.61 2,950
8608322 3.22 2,670 8608362 3.62 2,950
8608323 3.23 2,670 8608363 3.63 2,950
8608324 3.24 2,670 8608364 3.64 2,950
8608325 3.25 D 2,330 8608365 3.65 D 2,560
8608326 3.26 8 >0 2,670 8608366 3.66 20 > 2,950
8608327 3.27 2,670 8608367 3.67 2,950
8608328 3.28 2,670 8608368 3.68 2,950
8608329 3.29 2,670 8608369 3.69 2,950
8599033 33 C 2,330 8599037 37 C 2,560
8608331 3.31 2,670 8608371 3.71 2,950
8608332 3.32 2,670 8608372 3.72 2,950
8608333 3.33 2,670 8608373 3.73 2,950
8608334 3.34 2,670 8608374 3.74 2,950
8608335 3.35 D 2,330 8608375 3.75 D 2,560
8608336 3.36 ‘ 2,670 8608376 3.76 ‘ 2,950
8608337 3.37 2,670 8608377 3.77 2,950
8608338 3.38 2,670 8608378 3.78 2,950
8608339 3.39 2,670 8608379 3.79 2,950
8599034 34 C 2,330 8599038 3.8 C 2,560
8608341 3.41 2,670 8608381 3.81 2,950
8608342 3.42 2,670 8608382 3.82 2,950
8608343 3.43 2,670 8608383 3.83 2,950
8608344 3.44 2,670 8608384 3.84 2,950
8608345 3.45 20 - D 2,330 8608385 3.85 - o D 2,560
8608346 3.46 2,670 8608386 3.86 2,950
8608347 3.47 2,670 8608387 3.87 2,950
8608348 3.48 2,670 8608388 3.88 2,950
8608349 3.49 2,670 8608389 3.89 2,950
8599035 3.5 C 2,330 8599039 3.9 C 2,560
8608351 3.51 2,950 8608391 3.91 2,950
8608352 3.52 2,950 8608392 3.92 2,950
8608353 3.53 D 2,950 8608393 3.93 D 2,950
8608354 3.54 2,950 8608394 3.94 2,950
8608355 3.55 2,560 8608395 3.95 2,560

C.D={Z#EEMR C,D=Standard stock item

b ®



%ﬁgmm *ﬁ*} \4 1 F U }ll Z 9 j‘ﬁg Powder HSS Drill Stub Type for Hardened Steel

I

i

i

I

i
¢Ds

VPH-GDS

Four Facet point X thinning R thinning

(Dc=15) (15<Dc<4)  (4=DQ) L
Dc=13: a=130°
it oG mrament
e ST S i: el % 0 1mmET YA XIS
De<a “2=De<s 1) Applies to sizes in 0.1mm increment
2=Dc<6* 6=Dc ED1008D1ETDORUIERFEZEEO ~ -0.009mMmT,
All drill diameter have limits from 0 ~ -0.009mm.

m B{I:mm Unit:mm
OOl "> | =& [vn o | e ROl "~ | =& [y an | mrme
8608396 3.96 2,950 8608427 4.27 3,290
8608397 3.97 2,950 8608428 4.28 D 3,290
8608398 3.98 54 4 P 2,950 8608429 4.29 3,290
8608399 3.99 2,950 8599043 4.3 C 2,880
8599040 4 C 2,560 8608431 4.31 3,290
8608401 4.01 3,290 8608432 4.32 3,290
8608402 4.02 3,290 8608433 4.33 3,290
8608403 4.03 3,290 8608434 4.34 3,290
8608404 4.04 3,290 8608435 4.35 D 2,880
8608405 4.05 D 2,880 8608436 4.36 3,290
8608406 4.06 3,290 8608437 4.37 3,290
8608407 4.07 3,290 8608438 4.38 3,290
8608408 4.08 3,290 8608439 4.39 3,290
8608409 4.09 3,290 8599044 4.4 C 2,880
8599041 4.1 C 2,880 8608441 4.41 3,290
8608411 4.11 2 3,290 8608442 442 | 24 68 6 3,290
8608412 4.12 3,290 8608443 4.43 3,290
8608413 4.13 66 3,290 8608444 4.44 3,290
8608414 4.14 ° 3,290 8608445 4.45 D 2,880
8608415 4.15 D 2,880 8608446 4.46 3,290
8608416 4.16 3,290 8608447 4.47 3,290
8608417 4.17 3,290 8608448 4.48 3,290
8608418 4.18 3,290 8608449 4.49 3,290
8608419 4.19 3,290 8599045 4.5 C 2,880
8599042 4.2 C 2,880 8608451 4.51 3,720
8608421 4.21 3,290 8608452 4.52 3,720
8608422 4.22 3,290 8608453 4.53 3,720
8608423 4.23 3,290 8608454 4.54 D 3,720
8608424 4.24 P 3,290 8608455 4.55 3,210
8608425 4.25 2,880 8608456 4.56 3,720
8608426 426 | 24 68 3,290 8608457 4.57 3,720

- PAIVDHBIEP I ZTE RS, -See p.1 for explanation of icons. C.D=1Z#7EfEMR C,D=Standard stock item
[ NEXT )
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m B{i:mm Unit:mm

Ol ©- | =5 v | e el "~ | S5 T | meme
8608458 4.58 3,720 8608498 4.98 4,380
8608459 4.59 P 3,720 8608499 4.99 P 4,380
8599046 4.6 C 3,210 8599050 5 C 3,860
8608461 4.61 3,720 8608501 5.01 4,380
8608462 4.62 3,720 8608502 5.02 4,380
8608463 4.63 3,720 8608503 5.03 4,380
8608464 4.64 3,720 8608504 5.04 4,380
8608465 4.65 D 3,210 8608505 5.05 D 3,860
8608466 4.66 3,720 8608506 5.06 4,380
8608467 4.67 2 08 3,720 8608507 5.07 4,380
8608468 4.68 3,720 8608508 5.08 4,380
8608469 4.69 3,720 8608509 5.09 4,380
8599047 4.7 C 3,210 8599051 5.1 C 3,860
8608471 4.71 3,720 8608511 5.11 4,380
8608472 4.72 3,720 8608512 5.12 4,380
8608473 4.73 3,720 8608513 5.13 4,380
8608474 4.74 3,720 8608514 514 | 26 70 4,380
8608475 4.75 D 3,210 8608515 5.15 D 3,860
8608476 4.76 3,720 8608516 5.16 4,380
8608477 4.77 3,720 8608517 5.17 4,380
8608478 4.78 o 3,720 8608518 5.18 ° 4,380
8608479 4.79 3,720 8608519 5.19 4,380
8599048 4.8 C 3,210 8599052 5.2 C 3,860
8608481 4.81 3,720 8608521 5.21 4,380
8608482 4.82 3,720 8608522 5.22 4,380
8608483 4.83 3,720 8608523 5.23 4,380
8608484 4.84 3,720 8608524 5.24 4,380
8608485 4.85 D 3,210 8608525 5.25 D 3,860
8608486 4.86 3,720 8608526 5.26 4,380
8608487 4.87 20 70 3,720 8608527 5.27 4,380
8608488 4.88 3,720 8608528 5.28 4,380
8608489 4.89 3,720 8608529 5.29 4,380
8599049 4.9 C 3,210 8599053 53 C 3,860
8608491 4.91 4,380 8608531 5.31 4,380
8608492 4.92 4,380 8608532 5.32 4,380
8608493 4.93 4,380 8608533 5.33 4,380
8608494 4.94 D 4,380 8608534 534 | 28 72 D 4,380
8608495 4.95 3,860 8608535 5.35 3,860
8608496 4.96 4,380 8608536 5.36 4,380
8608497 4.97 4,380 8608537 5.37 4,380

C.D={Z#EEMR C,D=Standard stock item

b ®



%ﬁgmm *ﬁ*} \4 1 F U }ll Z 9 j‘ﬁg Powder HSS Drill Stub Type for Hardened Steel

VPH-GDS
st f & b

TrI7yMYN XY Zvd  REYVZVY

Four Facet point X thinning R thinning

(Dc=1.5) (1.5<Dc<4) (4=Dc) L
Dc=13: a=130"

¥ 0.01mmEUYA XITEA

I

i

i

I

i
¢Ds

nEEL TN i
De<a “2=De<s 1) Applies to sizes in 0.1mm increment
2=Dc<6* 6=Dc ED1008D1ETDORUIERFEZEEO ~ -0.009mMmT,

All drill diameter have limits from 0 ~ -0.009mm.

m B{I:mm Unit:mm
OOl "> | =& [vn o | e ROl "~ | =& [y an | mrme
8608538 5.38 4,380 8608569 5.69 D 4,710
8608539 5.39 P 4,380 8599057 57 C 4,150
8599054 54 C 3,860 8608571 5.71 4,710
8608541 5.41 4,380 8608572 5.72 4,710
8608542 5.42 4,380 8608573 5.73 4,710
8608543 5.43 4,380 8608574 5.74 4,710
8608544 5.44 4,380 8608575 5.75 D 4,150
8608545 5.45 D 3,860 8608576 5.76 4,710
8608546 5.46 4,380 8608577 5.77 4,710
8608547 5.47 4,380 8608578 5.78 4,710
8608548 5.48 4,380 8608579 5.79 4,710
8608549 5.49 4,380 8599058 5.8 C 4,150
8599055 5.5 C 3,860 8608581 5.81 4,710
8608551 5.51 4,710 8608582 5.82 4,710
8608552 5.52 4,710 8608583 5.83 4,710
8608553 5.53 | 28 72 6 4,710 8608584 5.84 | 28 72 6 4,710
8608554 5.54 4,710 8608585 5.85 D 4,150
8608555 5.55 D 4,150 8608586 5.86 4,710
8608556 5.56 4,710 8608587 5.87 4,710
8608557 5.57 4,710 8608588 5.88 4,710
8608558 5.58 4,710 8608589 5.89 4,710
8608559 5.59 4,710 8599059 5.9 C 4,150
8599056 5.6 C 4,150 8608591 5.91 4,710
8608561 5.61 4,710 8608592 5.92 4,710
8608562 5.62 4,710 8608593 5.93 4,710
8608563 5.63 4,710 8608594 5.94 4,710
8608564 5.64 5 4,710 8608595 5.95 D 4,150
8608565 5.65 4,150 8608596 5.96 4,710
8608566 5.66 4,710 8608597 5.97 4,710
8608567 5.67 4,710 8608598 5.98 4,710
8608568 5.68 4,710 8608599 5.99 4,710

- PAIVDHBIEP I ZTE RS, -See p.1 for explanation of icons. C.D=1Z#7EfEMR C,D=Standard stock item

| NEXT b
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m B{i:mm Unit:mm

Ol ©- | =5 v | e el "~ | S5 T | meme
8599060 6 28 72 6 C 4,150 8599080 8 81 8 C 4,970
6.05 I - 8.05 ] -
8599061 6.1 C 4,330 8599081 8.1 C 5,430
6.15 I - 8.15 ] -
8599062 6.2 C 4,330 8599082 8.2 C 5,430
6.25 O - 8.25 | 37 ] -
8599063 6.3 C 4,330 8599083 8.3 &7 C 5,430
6.35 31 o I - 8.35 [ =
8599064 6.4 C 4,330 8599084 8.4 C 5,430
6.45 O - 8.45 [ =
8599065 6.5 C 4,330 8599085 8.5 C 5,430
6.55 ] - 8.55 [ -
8599066 6.6 C 4,520 8599086 8.6 C 5,770
6.65 [l - 8.65 ] -
8599067 6.7 C 4,520 8599087 8.7 C 5,770
6.75 ] - 8.75 L] -
8599068 6.8 C 4,520 8599088 8.8 C 5,770
6.85 [l - 8.85 [ -
8599069 6.9 C 4,520 8599089 8.9 C 5,770
6.95 L] - 8.95 L] -
8599070 7 8 C 4,520 8599090 9 10 C 5,770
7.05 L] - 9.05 0 %0 L -
8599071 7.1 C 4,710 8599091 9.1 C 6,130
34 78
7.15 L] - 9.15 L] -
8599072 7.2 C 4,710 8599092 9.2 C 6,130
7.25 ] - 9.25 ] -
8599073 7.3 C 4,710 8599093 9.3 C 6,130
7.35 I - 9.35 ] -
8599074 7.4 C 4,710 8599094 9.4 C 6,130
7.45 O - 9.45 ] -
8599075 7.5 C 4,710 8599095 9.5 C 6,130
7.55 Il - 9.55 [ -
8599076 7.6 C 4,970 8599096 9.6 C 6,480
7.65 O - 9.65 [ =
8599077 7.7 C 4,970 8599097 9.7 C 6,480
7.75 | 37 81 ] - 9.75 | 43 93 ] =
8599078 7.8 C 4,970 8599098 9.8 C 6,480
7.85 [ - 9.85 [ -
8599079 7.9 C 4,970 8599099 2.9 C 6,480
7.95 L] - 9.95 L] -

C=1E#EEm C=Standard stock item
O=%ERBIEEER [1=Stocked by specific distributors. Contact us for price & availability.

b ®



SREHAKFR/INA ARV X5TH

Powder HSS Drill Stub Type for Hardened Steel

e

VPH-GDS
E

I

i

i

I

i
$Ds

P & -

T1-I7RyMAUYN XYV Zvd  REYVZVY
Four Facet point X thinning R thinning
(Dc=15) (1.5<Dc<4) (4=Dc) L
Dc=13: a=130"
*¥1 0.01mm&EVH1 XISER
Appli i in 0.01 i
P [ . N ™ shank| “,‘ SFEEEEDD " pplies to 5|zies in ” rlwm increment
v WbI h8 h7 30 P30 O.]mmt_{)‘ﬂt’fl[v_ﬁﬁﬁ
De<a OrZ£Dc<6 @ 1) Applies to sizes in 0.lImm increment
2=Dc<6* 6=Dc AENT00H D1 EVDRUIEBERFEZEIFO ~ -0.009mmTT,
All drill diameter have limits from 0 ~ -0.009mm.

m B{iI:mm Unit:mm
—JLNo. SR |UwoR| 7EE | IS Y—JLNo. ‘ Ml BR | ©F |UroB| EE | i
EDP No. L Ds Stock (Yen) EDP No. Dc 2 L Ds Stock (Yen)
8599100 10 93 10 C 6,480 8599113 11.3 C 8,690

10.05 - 11.35 -
8599101 10.1 C 7,000 8599114 11.4 C 8,690
10.15 L] - 11.45 Ll -
8599102 10.2 C 7,000 8599115 11.5 C 8,690
10.25 L] - 11.55 47 104 Ll -
8599103 10.3 43 o C 7,000 8599116 11.6 C 9,440
10.35 ] - 11.65 Ol -
8599104 10.4 C 7,000 8599117 11.7 C 9,440
10.45 ] - 11.75 Ol -
8599105 10.5 C 7,000 8599118 11.8 C 9,440
10.55 ] - 11.85 [l -
8599106 10.6 C 7,730 8599119 11.9 12 C 9,440
10.65 12 ] — 11.95 L] -
8599107 10.7 C 7,730 8599120 12 9,440
10.75 ] - 8599121 12.1 10,500
8599108 10.8 C 7,730 8599122 12.2 10,500
10.85 ] - 8599123 12.3 51 . 10,500
8599109 10.9 C 7,730 8599124 12.4 10,500
10.95 47 104 ] - 8599125 12.5 C 10,500
8599110 11 C 7,730 8599126 12.6 11,200
11.05 ] - 8599127 12.7 11,200
8599111 11.1 C 8,690 8599128 12.8 11,200
11.15 ] - 8599129 12.9 11,200
8599112 11.2 C 8,690 8599130 13 11,200
11.25 ] -

cPAAVDEHRBFpIZETETEL,

-See p.1 for explanation of icons.

C=1ZE#7ER C=Standard stock item

O=%EREIEEER [J=Stocked by specific distributors. Contact us for price & availability.



. m‘ﬁ“%ﬁgﬁﬁ Cutting Conditions
VPH-GDS

N PR
B El#5ERE EDE El#5EE EDE
gl | s e i
0.5 3,800 0.005 ~ 0.01 5,000 0.005 ~ 0.01

1 2,000 0.01 ~ 0.02 2,400 0.01 ~ 0.02
2 1,100 002 ~ 0.04 1,200 0.02 ~ 0.04
3 740 003 ~ 0.06 800 0.03 ~ 0.06
4 550 0.04 ~ 0.08 699 0.04 ~ 0.08
5 445 005 ~ 0.1 500 005 ~ 0.1

6 370 006 ~ 0.12 440 006 ~ 0.12
7 320 007 ~ 0.14 350 007 ~ 0.14
8 280 008 ~ 0.16 320 0.08 ~ 0.16
9 250 009 ~ 0.18 280 009 ~ 0.18
10 220 0.1 ~ 0.2 260 0.1 ~ 0.2

11 200 011 ~ 0.22 230 0.11 ~ 0.22
12 190 012 ~ 0.24 210 0.12 ~ 0.24
13 170 0.13 ~ 0.26 200 0.13 ~ 0.26

1. COYNHIREEERG. KBAMTEEE ZERATHBEDEDTY,

2 KB METHIEE I FIRER20BEUTOREDEDZSHEA T L,

3. KA ME BB 23 20E % 8 X 2 KA M CIEHE DB (.
PIHREZ20% RIF TR,

4 TURESHERDAMEZBADBEICIERT Y TEDZETV. FTROD
KOICHIEIREZRELTTEL,

5.8, B TIURSHERDIBEBADEE. AT v iZb%E
I2TTFEL

B. MBI E M LEEVEIRE ZFE eI EVWER, BN FEET
CEATEV. TBECDBEA. MADBEE20EEMENSDFET,

TURE(DRER) 4DLTF S5DEF 6DLITF
Depth of Hole (D : drill dia) =4D =5D =6D
EIEEEHNH R EL

CoeffiueLnt foirreducing speed X 1 X 0’9 X 0'7

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
(less than 20 times dilution).

3.When using non-water-soluble or water-soluble coolant (over 20 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.

6. For machines that cannot achieve the speeds indicated in the table
please set rotation as high as possible. Tool life may be decreased.



WHR-NIZ/ U =X DR ..

cHS#EULNI BEBHASEDT v ED D

Issues with Ni-based superalloy

THOFEmHFEL RIS AT EFE
v ITDT—IAHRNAH ARIFDFEE

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

“

= N

TS DTATRETEX

High possibility of breakage

1/4-28 UNJF 1307 T#DEE
Cutting edge after tapping 130 holes

ARIFEEFEDNEATERITEER

Chipping and tool wear on chamfer

O NiEERBAZR QHIvNEE
HRI—5+<129J ARSI YD

HR coating for Ni-based superalloy Spiral fluted tap with point flute
BEERTHERSEZUP !
MI0OX1.5 1 27(2"]1?& Cutting edge after tapping 12 holes ﬂlﬂ'jm

(WHR-NI-SFT, WHR-NI-POT) (WHR-NI-SFT)
New point flute geometry with improved cutting
Prevent edge chipping!

EFUICKLWHRI—F+1VJ% IEDNTHEZDHFERETDOIRA 2 b
RALELR! ! M EEFE M L !
HR coating with improved wear resistance Improved wear resistance

edge rigidity to effectively machine blind holes

VI—3F4>/% vcoating HRI—5F«>/% Hr Coating

. .Itbr\m WHR'NI'SFT for Blind Holes
c D ELIARIFPHEFZEEOSVLRS VY MNECEEUEIDTIEET T, - New point flute geometry with improved cutting edge

. o o — — . igidi d i f ble threading.
- NiEH#gECHLCRELWRBEEEZRITHRI—FTs VI &EFALE L. . Ir—li?(lc:gtianng f\c’)vf:l;—rk:a:;tjrslflf)ecr);lslg e?fttec;ie\?elg/ngrevents
- BALREONI EMHESE(40~45HRC) ICHUCTRERERRULET, build-upedge. ‘
- Longtool life is achieved in aged Ni-based superalloy
(40 to 45HRC).

. ﬁbﬂm WHR'NI'POT for Through Holes
- NiEf#gicHULCaVZWRBEEERIHRI—FTs VI EFRALE L, - HR coating for Ni-based superalloy effectively prevents

- BLEZONI BMEEE (40 ~45HRC) [CHULTREGERELIT, . ll?g:g-tiglellijfzei's achieved in aged Ni-based superalloy
(40 to 45HRC).

s



. tbﬂ”ﬂll:tﬁ;ﬁﬁw 3'E®ma 3 times better tool life than conventional tool in blind holes

.I,Egﬁﬁthﬁ Comparison of tool life

ERIR WHR-NI-SFT 1/4-28UNJF
1A
Ve e Inconel 718 (43HRC)
VAN $5.52X22mm (1lED)
Drill Hole Size Blind
RAUITRE ;
Tapping Leng; 12.7mm/min (2D)
YIHEE . .
Cutiing Speed 2m/min (100min)
SIHImA KB
Coolant Non-Water-Soluble
BRI IRV =v5tr% (BT30)
Machine Vertical Machining Center

WHR-NI-
SFT

fERam

Conventional Tap

ftbttmm

Competitor

ﬂﬂIﬂiﬁl Number of Holes

190 | 1!'":0

147X Holes

377X Holes

GP-Out

GP-Out

GP-Out

. EDT\”"II:Z?ELJ’:E%% Stable tool life in through holes

BHIR WHR-NI-POT M4X0.7
KA

Work Material Inconel 718 (45HRC)
AN ¢3.3X9.5mm (i&Db)
Drill Hole Size Through
RUITRE

Tapping Leng‘t-h 9.5mm (2.4D)
HIARE : .
Cutting Speed 3m/min (2,356min™")
SIREIHA] ToKB LR HA
Coolant Non-Water-Soluble
{SEFRREA YRV =—UFtr% (BT30)
Machine Vertical Machining Center

IHHIQGDEE Tool wear condition

607%

Holes

No.1 MM$p—=

1207

Holes

607%

Holes

No.2 MHEN

1205%

Holes|

PO ke (3-F1ImL)

Conventional (Non-Coating)

827\ 18

Breakage

577 $i8

Breakage

.Iﬂﬁﬁmﬁ Tool life comparison

WHR-NI-POT

Y =
iERm
(A—=F1251L)
Conventional tap
(Non-coated)

fth4tim A
(GRELE)

Competitor
(Steam Oxide)

fthtmm B
(AICrN)
Competitor

fth4tam C
(TiCN)
Competitor

DHI?'Q%& Number of Holes
50 1 ?0 150

1337% Holes

/g
Breakage
1357X Holes

82["( Holes

18

Breakage

577X Holes

87 Holes

8}"{ Holes

45 Holes

37X Holes

47ﬂ Holes

18

Breakage

18

Breakage

127{ Holes

e}
Breakage

WHR-NI-SFT

|
o
g
=
oc
= =
=



HRd—5« yﬁ‘ Ni E#ﬁﬂﬁﬁﬂﬁﬁﬁﬁ Al \o’( 5”}9 v 70 HR Coated Spiral Fluted Tap for Ni-Based Alloy

WHR-NI-SFT

i '@. é
mn"lll. — P gﬁ; : I __-l_-_ N N N — ‘@‘Q\
4 £k V:
£n
em g S S;PE:E? L
nlﬂDEﬁ M B{I:mm  Unit:mm
—JL No. 24 B [BERE| BE | 28 |0US0R ETORS | vryoR| EE |tvevs| BRI mm | mems
EDP No. Thread Size oc Grade | TAP Limit L ) en Ds Flutes | Extemal Center | "jiholecia |  StOck (Yen)
3901410 (M 3 X 0.5 46 11 19 4 - 25 4,010
3901413 | M 4 X 0.7 52 13 21 5 O 33 3,940
3901416 | M 5 X 0.8 s 60 16 29 5.5 O 4.2 3,990
3901419 | M 6 X 1 2.5P STD 62 19 - 6 3 O 5 B 4,070
3901422 | M 8 X 1.25 70 22 36 7 - 6.8 5,160
3901426 (M 10 X 1.5 75 24 41 85 - 8.5 6,140
3901432 | M 12 X 1.75 OH4 82 29 43 10.5 - 10.3 7,940
B=1Z# 7R B=Standard Stock item O=Yes
RUDERE: U UNJ B :mm  Unit:mm
Y—JL No. 24) Bt | BE | 25 |6US0R BTORS vrysg| B (melevs| BUVE | s | memis
EDP No. Thread Size ec TAP Limit L 2 en Ds Flutes | Bxtemal Center | “qilholedia | Stock (Yen)
3901446 | No. 8 - 32UNJC e 52 13 21 5 O 3.5 4,010
3901455 | No. 10 - 32UNJF 60 16 29 5.5 O 4.16 4,010
3901467 Va - 28UNJF 62 19 - 6 O 5.57 4,460
3901473 %46 - 24UNJF 2.5P GH4 70 22 36 7 3 - 7.01 B 5,280
3901479 38 - 24UNJF 75 24 41 8.5 - 8.59 6,190
3901485 7h6 - 20UNJF e 80 25 40 10.5 - 9.98 8,390
3901491 15 - 20UNJF 85 29 45 10.5 - 11.57 11,200

- PA VORI ZTETEL,
&2k R UHEZERDSY v THEEE T,

1. ¥EEW

2. Yy TRERHRUBEZRIETDHDTIEHDEEA.
3. VvV OMAEIE. k. KIFHEEAYOI[TUNT-RUMITE]ZSRTEL.

GH *%E GH Limit

GH1, 2

-See p.1 for explanation of icons.

B=1E#7EEM B=Standard stockitem O=Yes

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.

3. Refer to OSG's "Drilling and Threading Tools" general catalog for lengths of the
2k and K of the square shank.

BUVEENERETNDMEREBROR UMIICHINT Bcsh. OHBEKLD REDRVGHEEZRALE LT,

In order to meet with tighter hole tolerance of aerospace parts, tighter tap tolerance of GH limits is used for higher threaded hole precision.

LEDHFEZE:0.013X N upperlimit:0.013Xn
TOHFEE | EOFEZE—0.013 lower limit : (upper limit) —0.013
(n=GH&%S) (n=GH number)

Bfi7 : mm Unit: mm

GH3BIE GH3and over
+DHFAZE:0.013% (n—2) +0.025 upper limit : 0.013X (1—2)+0.025
TOHFEE | LOFEZE—0.013 lower limit: (upper limit) —0.013

B mm Unit:mm

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

pitch dia. HA)E § :m‘l'

basic pitch dia.

MR

()

+140
+120 A
+100 A
+80 -
+60 -
+40

+20

HRUKEE internal Thread

GH% v J#5RE GHLimits 1 UHBE internal Thread
No.6-32UNC(28B), No.6-32UNJC(3B)
+96
2
+77 +72 B
GHé
+64 = 3
5
+51 B
GH4
38
GH
+26 3 +25
GH2
+1
GH1

7/16-20UNF(2B), 7/16-20UNJF(3B)

+137

2
B
+108

@ w

0




HRd—5+« yﬁ‘ Ni Eﬁiﬁqg&aﬁm ﬂ-c‘f J Ny v 70 HR Coated Spiral Pointed Tap for Ni-Based Alloy

WHR-NI-POT

£ &
s
B 8, e e s e e —
2 2k vy
2n
T L
nbwﬁiﬁ M il :mm Unit:mm
=)L No. 220 B |BERR| BE | 28 |6U80R|BTORS |vryoE| EH |2vtys | BRVE m | memie
EDP No. Thread Size 8¢ Grade | TAP Limit L 2 2n Ds Flutes | Extemal Center | g poleds | Stock (Yen)
3901210 M 3 X 0.5 46 18 19 4 O 25 3,990 E
3901213 |[M 4 X 0.7 52 20 21 5 O 33 3,870 E
3901216 |[M 5 X 0.8 o 60 22 29 5.5 O 4.2 3,940 %
3901219 (M 6 X 1 5P STD 62 24 = 6 3 O 5 B 4,040 2
3901222 ' M 8 X 1.25 70 22 36 7 O 6.8 5,100 E
3901226 (M 10 X 1.5 75 24 41 85 - 85 6,010 ;
3901232 |M 12 X 1.75 OH4 82 29 43 10.5 - 10.3 7,830
B=1R#7£Em B=Standard Stockitem O=Yes
RUDIES : U UNJ B :mm Unit:mm
Y—Jb No. 220) Bt | BE | 25 |nUB0RS BTORE | vryoB| BH |mHuevs| BB mE | s
EDP No. Thread Size 2c TAP Limit L 2 en Ds Flutes | Extemal Center | “qifpncqs | Stock (Yen)
3901246 | No. 8 -32UNJC 52 20 21 5 O 35 3,870
3901255 | No. 10 - 32UNJF CH3 60 22 29 5.5 O 4.16 3,870
3901267 Ya - 28UNJF 62 24 - 6 O 5.57 4,330
3901273 %6 - 24UNJF 5P GH4 70 22 36 7 3 O 7.01 B 5,000
3901279 3 - 24UNJF 75 24 41 8.5 - 8.59 5,980
3901285 746 - 20UNJF —_— 80 25 40 10.5 — 9.98 8,090
3901291 > - 20UNJF 85 29 45 10.5 - 11.57 10,700
- PAAVDEHBEIFp 1 ETE T, -See p.1 for explanation of icons. B=1Z#7EmM B=Standard stockitem O=Yes
1.REER  ([F2RHRUEHEROSY Y THREEE T, 1. The recommended tap limit corresponds to JIS class 2 internal thread standard.
2. HyTBERDRUBEERITIEDTREDEE A, 2.Tap limit does not guarantee thread limit for the internal thread after tapping.
3. VvV OMERTE ek KIFEEAYOS 7T AUMITE] #8B TS, 3. Refer to OSG's "Drilling and Threading Tools” general catalog for lengths of the

2k and K of the square shank.

B tDRISREFREEER  cuting conditions
WHR-NI-SFT - WHR-NI-POT

SIERE YIRIHA]

(m/min)

WOl Cutting Speed

Coolant

Work Material
KB IESIEI I EIHE] T RSA
WHR-NI-SFT WHR-NI-POT Non-Water-Soluble Water-Squllale Semi-Dry

NiZ2&€ |/>3xIL718 - -

Ni-Based Alloy |Inconel 718 1~3 2~4 o
1. CORIG—MHNTBRERETHD . FRKGICKDEETINENGDET,
2.3B#MHRLEMITHBEE. YVIOXDEZ—VYIF vy IZFE>THRUILK NS TILRRZEITOTTEL,

1. These cutting conditions should be only used as a reference. Depending on actual cutting environment, adjustments with the cutting condition should be considered.
2. To machine 3B class internal threads, use synchronized feeding and a milling chuck as measures against the problem of enlarged internal threads.

posid D




ALY RENNEYK—RTD3DDY =)

3 Support Tools for Your Thread Milling Needs

3DDY—)UT

ExHY D B 5 O Hll iRk

AN L85 R 0D Bl
TEEROREIL 2
ZREULET, ThreadPro

COOISLIERY T

Reduce setu.p, mgchmmg time, and achieve Thread Milling NC Code
stable tool life with these 3 support tools. Generator Software

QRPRGO;EATIFLEH

Use RPRG to reduce the workload

Reference value of
tool radius offset

ALY RIS

mIT

Thread Milling

Jo52y My IR

EWEY—Ib
(DCT)

\/ iameter Correction Tool

Thread Mills

RPRG&E. ALy REINTICHEFS TEHFEA Ty MEDSE(EITYS

RPRG is the reference value of tool radius offset

EEE. B 7y TBFICNCHIEY AT LDINS X —F(C [T
BER|ZANUL F—IBERBLEH S MIEZTO>TLFE L,
LHh L. SEIGY vV IEBICRRENTLSRPRGEZ AT
BT ET. COWESR - HIEEFRZERBT D ENTEFT,

Conventionally, the tool radius was entered during setup
as a parameter of the NC system, which was corrected by
checking the thread with a gauge. However, it has become
possible to reduce the checking and correction simply by
entering the RPRG value indicated on the tool shank.

+0.150 #l) -TEHNEZE975. EvFI.RIMIIEMIO (Y—JUNo.:.8304721)

Example

Internal Thread
HRL 1S0-6H
Internal Thread

HHL 1S0-5H

BWE O

Pitch Dia.

IE#BEZANUBE(ANE

o FEHIR
1. RPROFSEETY, RMICHVNTIE MTBRBICEDEDDET,
HUNIOLREFEL,

2. X=NURUAFISO:5HIRT1#). =7 71RIZANSI: 3BBOHRUE
ElCRBEEHEZRELCVEY. EFAT—/V(R-Ro) (3.1t HPICTH
LTV TSRy MIvSH NCTOJSALERY 7 ThreadPro (X
Ly RZ70) | ZSHABAVEREWEEICENEEDRPRGZRELTVE T,

3. ALY RZ DI ERICHL., [RIMITR(TERICH LT T TESH/N
DHRUTA X) | ZBEICEHURETT [RIMIIER]I UAD T X =ML
FBBEIF. RPRGKIDINEVENRELIEDET,

4. 2014F 11 REESLDERELDET,

-HRALYL X M10X1
+0.118 -BMEHFEE0~+0.118 (ISO-5H). 0 ~+0.150 (ISO-6H)

« Tool diameter: ¢7.5; Pitch: 1; Minimum cutting bore diameter: M10 (EDP No.:8304721)
«Internal thread size: M10 X 1
- Tolerance for pitch diameter: 0 to +0.118 (ISO-5H), 0 to +0.150 (ISO-6H)

RPRGO¥IEZAFIUIZE (AFE : 3.681) Entered value of RPRG: 3.681

RPRG=3.681

:3.75) Entered value of Radius: 3.75

* Notes

1. RPRG are reference values. Optimal values for actual cutting depend on

the machining environment. Determine optimal values after trial cutting.

2. RPRG values are optimally established to achieve ISO:5H (formerly
Grade 1) internal thread limits for metric threads and ANSI:3B internal
thread limits for unified threads. RPRG values established for taper
pipes (R/Rc) are effective when using the thread milling NC code
generator software ThreadPro available on our website.

. For diameters of thread mills, RPRG values are calculated based on the
minimum cutting bore diameter (the minimum cutting internal thread
size of the tool diameter). To cut other diameters, it is necessary to use a
smaller value than RPRG.

. RPRG values are indicated on tools manufactured from November 2014.

w

IS



OE(ELIENCO OIS LIERRY 7 b ThreadPro

Revamped Thread Milling NC Code Generator Software "ThreadPro"

£FNEDOOINCTOYISLERY T ThreadPro(RALw R70) | #EZIE. FEEERIETF. BEIC
MITOJSLZEERTDIENTEFY, e . EHTNITH. FEICERTHIIEHAGEEFDELR,

Generate codes for complex machining couldn't be easier. Create machining programs at ease with OSG's revamped NC code generator software ThreadPro.

SKUZa-=7Ibik1Y b

3 Key Revamped Features

1.1 27@%5':*‘.”;5\ Available in 12 different languages

2. NCEEDSIERE  swvonsncrmgmmmingiangunges
3. RIBRPRG DT cucuies e mostsporoprate o e

Thread Mill
Series

. Thread PI’D I;ﬁﬁgaﬁﬁ ! ThreadPro with Comprehensive Features

1) €0Ahy bOT70J5L5 2) YV JED TEmENNT 3) MIT#MIREL T,
%g{lﬁﬁzﬁjﬁg High quality machining by stair passes IE;E{%EE;@

Generate programs for zero cut at ease Capability to review machining
> trajectory to reduce tool damage

=
-]
©
[
S
<
=

TIVFED Pass type : continuous VT )ED Pass type : stairs

@DCTCERELES, TESROETE

Achieve Stable Tool Life with the DCT for Accurate Diameter Measurement

AL v RZ)VA FRMWIEY—IU(Diameter Correction Tool) Z{ERT NI,
CNFTRADEHZ > RUOTEHDB IR EGHEICEEILT DI EDTEET,

The internal thread effective diameter, which used to be difficult to determine, can now be measured with readable values.

FMIEHPH LU
[ALwR=)VARHIEY—ILDCT]
HEOTESSRTEL,

Please refer OSG HP and DCT catalogue for details.

. ﬁIE'E l* 5 t E o) ( 5 L‘ 9 How can we properly determine the diameter correction value?

BIEDT —ITIEBEIREDNVYAFTALULTWVSE, ALY RIJVOTITEHERA When the effective diameter of the limit gauge is minus, the radius
W » S\ S 3 \ \ \ w R correction value of the thread mill cannot be determined. However, with

7ty |\1E’E35t<‘:0)< bb\ﬂxn(;ﬁb\b DOOFLA. LDLALY R the use of the thread mill Diameter Correction Tool (DCT), the effective

S)VA EREEY —ILDBNEEWEYA T ABRELE, IHADDEDE diameter can be measured, which can eliminate the risk of hole expansion,
<. i@ﬁUUﬁIED‘EJﬁEO EQHI b H%E@ﬁmgﬁu;ﬁ(:&ﬁﬁaf?o allow appropriate adjustment and significantly reduce setup time.

. IE&@?&‘D UJ 13 Uﬁwjﬁ l; AN L\ 2 E E.] U E: g- b\ 9 Is the internal thread effective diameter always the same after changing tool?

HRUOTEBENROMEEICKD . TEXGAZODODHR bﬁ;jﬁ%?&[g[gﬁ U Knowing the internal thread effective diameter value can help maintain
ICZBRRDENCEET., AY— MIBERUICTBIET j—JMI'LE(I the same effective diameter after exchanging tool. As long as the starting

position is the same, the GO position (tool life) can be aligned to help

BEm) bEAADBNOEEELED . TEFGORELEERRVULET, predict and stabilize tool life.

posid (50)


http://www.osg.co.jp/media_dl/thread_pro/?utm_source=qrcode&utm_medium=c-90&utm_campaign=thread_pro
http://www.osg.co.jp/products/others/spec/dct.html?utm_source=qrcode&utm_medium=c-90&utm_campaign=dct

WX-PNC D ...

0 Ni Emﬁaﬁ%@%ﬁ”*jaﬂﬂImﬁg ! Excels in difficult-to-machine materials such as Ni-based alloy!

&y T TIRE#EEND KFHHD ALY R IVEHETIEIDIHEND K FHHNKIEDE T,
INCKDYIDLFRSTILHBEAEEL BRELICIMIZRRELE T,

Unlike cut taps, thread mills process materials by intermittent cutting, which creates short and compact chips. As there is no concern with chip management, stable threading can be achieved.

9 ijgﬂmﬁ”;ﬂ*jEOK! Applicable with water-soluble coolant!

ERBEtEC S 2R E S RINAIEEE fcs . MRS E THKAMIEIR T T O EREZRELET,

Stable machining with water-soluble coolant is possible even in heat-resistant alloys by intermittent cutting, which disperses cutting heat.

9 30 °@i§b )lﬁm Un T\ %ﬂ& ’-E;ﬁ Suppresses vibration with 30° helical flute geometry!

WX-PNC O TH 2R LIEICKD. YIHIOIRB ZERTE X T,
HICHRASECBVTIE. SRR CERELHRUINIIHTEETT,

Vibrations generated during cutting can be greatly reduced with the WX-PNC's notable high helix flute geometry. With minimal cutting vibrations,
high efficiency and high quality threading can be achieved even in heat-resistant alloys.

o WXJ_J_-'{yﬁ‘Eﬁm! Adoption of WX coating!

NiBMBSEICTIY R TEREDFBDIWXI—Tr VI ZRALTVLET,

Coated with the advanced WX coating, which is used in OSG end mills with a proven record of success for Ni-based alloy.

6 Eﬁgﬂﬁﬂ*j@ﬁmlz*é EL )mgﬁllg ! Manufactured with premium carbide substrate for superior wear resistance!

B OBESMOP THROEVMEZRALTHED. BLMAMZRELTVET.

Superior durability can be achieved with the utilization of OSG's toughest premium carbide substrate.

6 ;Fﬂ3£(7lb5 ° ﬂﬂ-]) I:B;‘jm ! Suitable even for non-ferrous alloys (aluminum and copper)!

3§L‘wnﬁb\M§H;Eﬂeﬁl:BL\tEEEEEH(E@T%%?} Excels even in non-ferrous alloys that require sharpness.

W 2 3XIV718THitt D2{E DA Z R

WX-PNC achieved twice the tool life of the competitor in Inconel 718

ERATE WX-PNC 4.55%10.2 U20 315 EDEER &M A B cutting Speed and Durability Count

Tool FL

)

e Inconel 718 (43HRC) —=— WX-PNC

o EEER A0 —o— ftt compertor

Cutting Speed See graph on right =

PRUYAZ WO

Internal Thread Size 1/4-20UNC i} """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
[

RQULITRE °

Tapping Leng‘t—h omm % 7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

TR g

Drill Hole Size 051 'g e T
=)

1947 D D5ED 210

Feed per Tooth 0.03mm/t 0 .

e AGAETMEE 10f3 20 -

Coolant Water-Soluble (10%) YIEIEE (m/min) Cutting Speed

EFAE Wvv=Jtr%5 (BT40)

Machine Horizontal Machining Center

AV ARI718ZBLIFTEIEE THA LR LT
ANERTY, 50m/min LT DOYIRELEE DA 4%
ZRBDICIFANEMIBFEDLSTI. WX-PNC
[FEDYIHEEEICH N TH AL D 2 fEDMHAHKIR
HETWB I EZTHR TS,

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.



WH-VM-PNC D¥ £ -.....

0 3mwn UE ng”;ﬁﬁ&ﬁ;ﬁ ! Reduction of cutting resistance with 3-thread length geometry!

RURZSILICTZI LT BHETEEAKCHDIEFZEERBTIEZRELI L.

Cutting load on both the machine and tool can be minimized with the optimized thread form.

9 M 1 ~ﬂﬂIn7§E! Available from size M1~!

ERDSAF v ITTRMEHRATUH, WH-VM-PNCOEIZICKD. R MIX0.25DMITHAgEEEDF LU,

M6 was the smallest offering in the previous lineup. With the introduction of WH-VM-PNC, sizes as small as M1x0.25 is now available.

e WXSJ-;{?&E;&’@! Adoption of WXS coating!

BEEMGHELVCIVRIINTHREDNHDI—FT1 VI ZRALTVE T,

Coated with the advanced WXS coating, which is used in OSG end mills with a proven record of success for hard hardness materials.

0 Eﬁgﬁﬁﬂijwﬁmlziégb ‘mgﬁllg ! Manufactured with premium carbide substrate for superior wear resistance!

B OEESHOP THROEVMEZRALTED. BLMARZREL TN,

Superior durability can be achieved with the utilization of OSG's toughest premium carbide substrate.

6 7/ E e ﬁ i mﬁaﬁt MEEL ‘ ;Eﬁ”izlz;‘j’;ﬁ -’ Suitable for a wide variety of materials, including aluminum, iron and heat-resistant alloys!

SLUDRUR. B#. I—FT 4V IDMHRICKD. INF T EICIBLWLEEIR (SR BETREE ED X UL,

HRC55 DR EEMNDRUITHAEETT,

Capable to excel in a wide range of materials with the optimized thread form, premium carbide substrate and advanced coating. Applicable for internal threading of high hardness materials up to 55 HRC.

B 2IXRIV718ICBIFDIMEHRUITL

Machining small diameter internal threads with Inconel 718

ERIE WH-VM-PNC 3.2%2.4 U32 3#X
Tool FL
HEHIAE

Work Material Inconel 718 (40HRC)
YIHLEE 40m/min 60m/min
Cutting Speed (3,980min") (5,970min™)
XD ERE 120mm/min 180mm/min
Feed (0.03mm/t) (0.03mm/t)
HRUYAX

Internal Thread Size

No.10-32 UNF

LA ®4.1X14mm (IED)

Drill Hole Size Blind
RUITRS 9mm (1.9D) (IED)
Tapping Length Blind
IIIEE FOUAYE 2-4)(R
Machining Method Down Cut 2-4 passes
HRELmA KB mA

Coolant Water-Soluble

BRIt iRV =V €% (HSK-A40)
Machine Vertical Machining Center

tNHhRE ISOZ? HITTREL (T) Number of Holes
Cutting Speed Pas.ses 20 40 60 80

ARK

40m/min 507 Holes Substantial tool chipping
4
607X Holes ;)uljb:ﬁfialtool chipping
60m/min
2 407X Holes ARK

Substantial tool chipping

T3y MY FRE Y TICHEA YIRISEOFEFIAVNEVLE, U)D SFREPIE]
HBEIOEBUZDE T DB RELEYYEVYITHHBETT, KBTI,
BEET—IDNMEHRUDSHEIOE LENKOSNTED MIZRELTHE
FOALEZERBUCHFER T, EDE. NAHMORE. HIBRIOEESE, 2
FREMAER EZED. IR MEROTEEM S RfFHEX I,

Compared to taps, thread mills have fewer cutting condition limitations. There are no
worries about chip management or coolant lubricity, and stable threading 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.
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;Eﬁ* * mﬁeﬁm 705 * “J th “J 9 Thread Mill for Nonferrous Metal and Heat-Resistant Alloy

WX-PNC

e e m—— -
prs & e
Ead 4n
L
g
,é:l:_..;“.;\T.:_ ............. —l—
= Pl
hé P40 L
humﬁﬁ M B :mm Unit:mm
Y—JUNo. | &IMITE | EvF PArES 2R |RUHORS ETFORS| VvV oR| B |BRI(T | TE | REmS
EDP No. Min. Cutting Bore Dia, Dc L 2 en Ds Flutes Type Stock (Yen)
3900000 0.75 12.8 34,000
M 6 4.5 60 15 6 3 1
3900001 1 13 34,000
3900009 0.5 16.5 34,000
3900011 M 8 1 6 65 17 - 6 3 2 34,000
3900012 1.25 17.5 34,000
3900021 M10 1 75 70 21 2% 8 3 1 38,500
3900023 1.5 225 38,500
3900032 1.25 26.3 42,800
3900033 M12 1.5 9.5 85 255 28 10 4 1 42,800
3900034 1.75 26.3 B 42,800
3900036 0.5 28.5 42,800
3900041 0.75 293 42,800
3900042 M14 1 10 85 29 - 10 4 2 42,800
3900043 1.5 30 42,800
3900044 2 30 42,800
3900052 1 33 63,200
3900053 M16 1.5 12 95 34.5 - 12 4 2 63,200
3900054 2 34 63,200
3900065 M18 25 14 105 40 45 16 4 1 76,800
3900073 M20 1.5 16 105 42 _ 16 4 5 81,000
3900075 25 42.5 C 84,000
3900083 1.5 49.5 B | 106,000
3900084 M27 2 20 120 50 - 20 5 2 C 111,000
3900086 3 51 111,000

C7AAVDHRRAFPIETETE L,

BEWX-PNC (M) [F$RUINIEATI,
BRUTA B TEEERIIp.42ZCSRB T,
B ThreadProD/\ZA &A1 FE[RILFED] ZERTEL,

-See p.1 for explanation of icons.

M Please select"Multi-feed" for the path type in ThreadPro.

B, C=1Z# M B, C=Standard stock item

B WX-PNC (M) is only for milling internal threads.
B Please see p.42 for Tool Selection Guide by Screw Size.

[ NEXT )2




mmm AN KM
CARBIDE 30 he

{ FROM |
RUDIEFE : U-UNJ UNJI S —=BFRUA U un un Helicoil /EG /ST

Bl :mm  Unit:mm

W—JUNo. | B/IMNITE o= 2R |WUH0ORE BTORE| VvV oR | B (FRIAT | EE | ZEME
EDP No. Min. Cutting Bore Dia Dc L 2 en Ds Flutes Type Stock (Yen)
3900350 20 10.2 11.4 35,000
Va 4.55 60 6 3 1
3900351 28 10 10.9 35,000
3900355 18 35,000
%6 6.2 65 12.7 14.1 8 3 1
3900356 24 35,000
3900360 16 14.3 35,000 | |
33 7.6 65 - 8 3 2 =
3900361 24 14.8 35,000 | =
[
3900365 14 18.1 19.9 39,600 |
The 8.8 75 10 3 1 =
3900366 20 17.8 19.1 39,600
3900370 13 19.5 21.5 C 39,600
%) 9.4 75 10 4 1
3900371 20 19.1 20.4 39,600
3900375 12 10.9 233 25.4 65,500
%6 85 12 4 1
3900380 18 11.4 226 24 65,500
3900382 5/8 1 10.9 85 25.4 27.7 12 4 1 65,500
3900385 3/4 10 15.7 95 30.5 - 16 4 2 86,400
3900388 9 36.7 103,000
/s 18.9 110 33.9 20 4 1
3900390 12 36 84,000
3900392 1 8 18.9 110 38.1 413 20 4 1 103,000

- PAOVDHRBIFPIZTETEL. -See p.1 for explanation of icons. C=12#7EEfM C=Standard stock item

BWX-PNC (U-UNJ) [FHRUINIEATT,
BRUYA ABITERERGEp.42ECSRBTEIL,
B ThreadProD/\ZA 541 FIE[RILFED] ZERTEL,

. w‘ﬁ“%F‘FEE; Cutting Conditions
WX-PNC

I

Work Material

tIEIEREE

EDE
Feed Rate
(mm/t)

Cutting speed
(m/min)

B WX-PNC (U-UNJ) is only for milling internal threads.
M Please see p.42 for Tool Selection Guide by Screw Size.
M Please select"Multi-feed" for the path type in ThreadPro.

. COUIHIRERERG. KEEVHIRRZERT 255D HDTY,
CD—=O DR ER. Ty IDBIEICKOTIRUBIRGZEZDUNENHDE T,
MRUITREDPRVGEPRELZEYFORUZINTI I BBE(E.

NiESS INEHDEDEBZEREL. MEICHIFTMILTTREL,
Ni_;asei”oy 20 ~ 60 0.01 ~ 0.03 NTUEFEFHRUNT—/INCESTED S —IDADHEBEWVNESEE. EONY
inconel 718) (tt EFIT) ZBMUTFE L.
FHIVESD . Theindicated speeds and feeds are for water-soluble.
Titani = 20 ~ 60 0.02 ~ 0.06 . Please adjust the cutting conditions depending on the rigidity of machine, tool
itanium Alloy . . X X
(Ti-6AI-4V) holders, and workpiece clamping.
=y . If the tapping length is long, or when machining a large-pitch thread, select a
*ﬁﬁﬁiftf&lrﬂllﬂﬁ smaller feed and separate the machining process into a few segments.
Precipitation Stainless teel 20 ~ 60 0.02 ~ 0.06 . Ifamachined parallel internal thread is tapered and prevents the go-gauge from
(G020} going through, add a zero cut (finish machining).




’J\En Um 705* ‘y I\j:, ‘y 9 Thread Mill for Small Diameter

WH-VM-PNC

El -~ € g )

@Dc
1

¢Ds

on
L
=
— m ‘}‘ T
1.5=Dc
nuwﬁﬁ M B{iI:mm Unit:mm
Y—JUNo. Sz £Rk | BUHORSE | GUHOLE (B FORS | yv2o% | B8 e | RS
EDP No. Dc L 2 Thread per Cutting Part en Ds Flutes Stock (Yen)
3900500 0.4 1.5 40 1.2 3 44 6 3 26,300
3900501 M2.5 0.45 1.9 40 14 3 56 6 3 26,300
3900502 M3 0.5 24 40 1.5 3 6.5 6 3 B 26,300
3900503 M4 0.7 3.1 40 2.1 3 8.7 6 3 26,300
3900504 M5 0.8 4 40 24 3 10.8 6 3 26,300
B=1F#7£EEmR B=Standard stock item
RUOERE - U-UNJ B :mm  Unit:mm
Y—JUNo. | SIVINITE SR £R | PBUHORE | LUHOLE [ BTORS | yv2o% | B HE | RS
EDP No. Min. Cutting Bore Dia Dc L [) Thread perCutting Part en Ds Flutes Stock (Yen)
3900513 No.8 32 3.2 40 24 3 9.1 6 3 B 26,300

CPAAVDHRBAFpIETETEL,

BWH-VM-PNC (M, U- UNJ) [Z$RUINTERTY,
BRUYA XFITEEREREp.42EBB T,
B ThreadProD/\ZA &A1 FE[RILFED] ZERTEL,

. ﬂ]‘ﬁ“%#giﬁﬁ Cutting Conditions

-See p.1 for explanation of icons.

WH-VM-PNC

SIRIRE

EbE
Feed Rate
(mm/t)

HRE+4
Work Material
NiESE
Ni-Based Alloy
(Inconel 718)

FHYVEE

Cutting Speed
(m/min)

20 ~ 60 0.01 ~ 0.03

20 ~ 60 0.02 ~ 0.06

Titanium Alloy
(Ti-6Al-4V)

@R T VUM

Precipitation Stainless Steel
(SUS630)

20 ~ 60 0.02 ~ 0.06

1. COYIRIRMBEERE. KBEIHEEZ ERT HBE DN ANERHTT,

ITHE I NZAHMDEREICK D TId, LEEDRDTIFHDE B Ao MBI IIRETAE T I,

2. D= DREIMEPLHE. F vy IDBIMEICKOTIE EREVBEIREZEZDUED
HOET,

3. RUITREHRWEE KELBEYFORUZINLIT2HBEE NEHDEDE

EREELTLEE.

MITUEFTHRUNT —/NICETED S —IDADHEVNEEE. TOAv b

(LI ZEMUTTFE.

1. The above Cutting Conditions is to be used as a general conditions for using
water-soluble coolant. This conditions may not be applicable depending on
the machining equipment or the number of passes. 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. Ifthe 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 amachined parallel internal thread is tapered and prevents the go-gauge
from going through, add a zero cut (finish machining).

4.

B=1Z#7fEMR B=Standard stock item

B WH-VM-PNC (M, U-UNJ) is only for milling internal threads.
B Please see p.42 for Tool Selection Guide by Screw Size.
M Please select"Multi-feed" for the path type in ThreadPro.

MIF*

Machining Method

ORLDEZIIL
MNIs %,

®Machine three
pitches at the bottom
of the hole.

s

@1 E#EC 1PHTES
ZEAmEICEET D
FEEIRIZ#R DR .
(@ Repeat arc cutting
movement only 1P in the

Z axial direction for each
rotation.

@OxXZMILT
BT9%

®To finish, machine
the hole entry.



y U v F 9 ’r 70 19 L‘) .lj. ’r fﬂ“Iﬁ%Eﬁ Tool Selection Guide by Screw Size

)( — I‘”lwn Um Metric screw thread (Internal) d= 7 7 4@)19 Uﬁ Unified screw thread (Internal)
Page
HTA}BJ\?E;I? WX-PNC WH-VM-PNC LIS %’??Eﬁ? WX-PNC WH-VM-PNC
P0.4 M 2 3900500 32 No.8 3900513
P0.45 M 25 3900501 28 Va 3900351
M 3 3900502 24 e 3900356
P0.5 M 8 3900009 s 3900361
M 14 3900036 Va 3900350
P0.7 M 4 3900503 20 7he 3900366
PO.75 M 6 3900000 V2 3900371
M 14 3900041 18 e 3900355
P0.8 M 5 3900504 %6 3900380
M 6 3900001 16 s 3900360
M 8 3900011 14 /e 3900365
P1.0 M10 3900021 13 1 3900370
M 14 3900042 12 %6 3900375
M 16 3900052 /s 3900390
P1.25 M 8 3900012 11 s 3900382 E
M12 3900032 10 3/a 3900385 T
M10 3900023 9 /s 3900388 ;E"’
M12 3900033 8 1 3900392
P1.5 M 14 3900043
M 16 3900053
M 20 3900073
M 27 3900083
P1.75 M12 3900034
M 14 3900044
P2.0 M16 3900054
M 27 3900084
P2.5 M18 3900065
M 20 3900075
P3.0 M 27 3900086




MIEBE—UIIRIVI—R

The New Standard for Milling

J :yg-(tl‘ﬁ Positive Rake Angle

YIHIE Tz (iR

Reduces cutting force

=117l | | J—

ITHEEDRE L

Improves milling accuracy

*ﬁ%j 7]' _.L\ New Flute Form

RIFIFEI0 < FHEH %

Facilitates excellent chip evacuation

Fa17354RX

DUARISEa—5 1% oumis: Coating

R, MR, iR
mMELEICEN. 88
SEBENY—VILY
Sy IEIIFEILET

Provides excellent lubricity, superior
friction-resistance and high oxidation

Multi-layer construction minimizes

the thermal cracks that often occurred
while using water-soluble oil.

cdA—FT 4 VIREDFE
BERBIC KD INTE
BEHNELUERT

Smoothing surface coating treatment
made an excellent quality of surface

BEZERE

Multi-Layer Construction

T rimicE

Adhesion Reinforcing Layer

{E3K &R Conventional

‘

\\J \\J I
0 0 D ;[Ilﬁj Suppression of Vibration

FEFEU—- R FFFEORATRE. SEERINTZ
KRRLET

Unequal spacing of teeth and variable-lead geometry enables stable and
high efficiency milling

A& — R variable Leads

FERE Unequal Spacing Teeth

al
az al#a?2




e perforp, %,
X Q

"R;Rﬁ Low Cutting Force

PINEKDOBULRIAFICK DUJHEERZERLUE T
- TEREEY)D K FHHEZE@IIUciiE T # —LICKD
ZEMINAREECTED  NUREZINMHLET

- Sharp positive rake angle reduces cutting force.
- New flute form with high tool rigidity and excellent chip evacuation properties enables stable milling and the suppression of burrs.

2 o D mX
MR E «10%x | T Y
inY 0 lﬁk—
0%y 0% .. N -
ower cutting force versus the 800 e\ B e RN Resultant

competitors

600

400

200

Cutting Resistance S5} Y

0

AE-VMS ¢ 10 ﬁﬂ?:l:u'?: ¢ 10 Competitor
WSUHLL/D=4 ® V]

THREML

Stable performance even when
the overhang length is L/D=4

400
200
0
-200
-400
-600
-800
-1,000
-1,200-

400+
200

-200-
-400-
-600
-800-

-1,000-

-1,200-

Cutting Resistance Stﬁgg
1)

Cutting Resistance ﬁﬁﬁg

Time (s)

ftittm @ 10 Competitor

Time (s)

AE-VMS 910

. AE'V M S 4 y j *,bww‘ﬁu $1§“ Cutting data of AE-VMS in Inconel

HEFEVB=0.2mmISZEUTBFDYIEIZERE cutting distance when wear of VB=0.2mm is reached

ERTE
Tocl AE-VMS ¢ 12xR2
KB GHEEE (m/min)
Work Material Inconel 718 Cutting Sp d
MIAE {ITETETHI 30m/min
Milling Method Side Milling
YIHIRE 15m/min (398min-")
Cutting Speed 30m/min (796min™") 15m/min
1HAHDDEDE
Feed per Tooth = 0.050mm/t ‘ ‘
ThARE ap=12mm (1D) 0.0 2.0 4.0 6.0 8.0 10.0
bl = w -
Depth OfLCut ae=1.2mm(0.1D) EDHIEERE (M) Milling Length
YIHRE KB ELIEHA "
e Non-Water-Soluble W EJHIZERH 4.0m BFRTDIEER image of tool after milling 4m
Machine Vertical Machining Center - 30m/min 15m/min
i 3 - N

AE-VMSTH >~ XRIL718DINITHEIEE,
YIELBEE (m/min) Z¥5(CT DL TEFmh 28

([CEDo

The AE-VMS excels even in Inconel 718. Tool life can be
doubled by reducing the cutting speed (m/min) by half.




Eﬁil‘ﬁ;ﬁﬂl y F E } IJ Z 9 7“ﬁ3 Anti-Vibration Stub Carbide End Mill

— D AN | SPEED
FEED
A E 'V M S S CARBIDE  puapise HT 3740 pgg

0~-0.02

@Ds

N & D = i

®Dc
1
Y/ (0
7
i
i
|
\
|
\
|
\
|
\
i
@Ds

SSS 2

e | ] |
ARIIT 947 squaretype S
—JLNo. ‘ o4z 2R AR DEPLL Aok 126 1B
EDP No. Dc L 2 Ds Type Stock (Yen)
8556410 1 40 15 4 1 3,380
8556415 1.5 40 23 4 1 3,380
8556420 2 40 3 4 1 2,810
8556425 2.5 40 3.8 4 1 2,810
8556430 3 45 4.5 6 1 2,940
8556435 3.5 45 5.3 6 1 4,380
8556440 4 45 6 6 1 3,380
8556445 45 45 6.8 6 1 5,060
8556450 5 45 7.5 6 1 3,380
8556455 5.5 45 8.3 6 1 5,060
8556460 6 45 9 6 2 3,930
8556465 6.5 60 9.8 8 1 B 5,880
8556470 7 60 10.5 8 1 5,880
8556475 7.5 60 113 8 1 8,820
8556480 8 60 12 8 2 7,250
8556485 8.5 70 12.8 10 1 11,000
8556490 9 70 13.5 10 1 10,300
8556495 9.5 70 14.3 10 1 15,500
8556500 10 70 15 10 2 9,690
8556505 10.5 75 15.8 12 1 15,600
8556510 11 75 16.5 12 1 13,400
8556515 115 75 17.3 12 1 15,600
8556520 12 75 18 12 2 12,200
- PADVDHRAKP I ZETETEL, - See p.1 for explanation of icons. B=1R#£7fEm B=Standard stock item
INIAZRE Application
B {IEIHI AUAIVHIT IVHUVIIT SYEVIMT

Slot Milling Side Milling Helical Milling Contour Milling Ramping

s




Eﬁil‘ﬁ;ﬁﬂl y I< E , ll :J 3 - hﬁg Anti-Vibration Short Carbide End Mill

] BEI] AN | SPEED
AE-VMS

0~-0.02

5\
iy
%

@Ds

R = S -

L

ARIIT 947 squaretype it Ut

¥Y—JUNo. 1% = AR VU FiZIN £ TRAEAS
EDP No. L ) Ds Type Stock (Yen)

8555830 3 60 8 6 1 2,940
8555840 4 60 11 6 1 3,380
8555850 5 60 13 6 1 3,380
8555860 6 60 13 6 2 3,930
8555880 8 70 19 8 2 7,250
8555900 10 80 22 10 2 A 9,690
8555920 12 90 26 12 2 12,200
8555960 16 100 32 16 2 31,600
8556000 20 110 40 20 2 45,500
8556010 25 120 50 25 2 76,800

- PAOVOHBIEP I ZTETREL, - See p.1 for explanation of icons. A=1R#7EEm A=Standard stock item

DﬂIﬁZﬁ?\ Application

BLIEl {RIEEDEY AUAILIIT VUV ImT SVEVIMI

Slot Milling Side Milling Helical Milling Contour Milling Ramping



Eﬁil‘ﬁ;ﬁﬂl y F E } IJ :J 33— I\ﬁg Anti-Vibration Short Carbide End Mill

R
vy I AN A SEHD
AE-VMS

0~-0.02

i
kel
o
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|
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‘ iy

i o

i

i

\

|

\

|

I
®Ds

S~
—_— _— , J
L
=y _
g eSS I
e | |
L J
B :mm  Unit:mm
Y—JLNo. ‘ SHEX D—F 442 2R pL RPLL: AR 1 RS
EDP No. Dexi L 2 Ds Type Stock (Yen)
8556050 3 X RO.2 3,500
8556060 3 RO.5 60 8 6 1 3,500
8556070 4 X R0.2 4,060
8556080 4 X RO.5 60 11 6 1 4,060
8556090 4 X R1 4,060
8556100 5 X RO0.2 4,060
8556110 5 X RO0.5 60 13 6 1 4,060
8556120 5 X R1 4,060
8556130 6 X R0.3 4,730
8556140 6 X RO.5 60 13 6 2 4,730
8556150 6 X Ri1 4,730
8556160 8 X R0.3 8,670
8556170 8 X RO.5 8,670
8556180 8 X Ri1 70 19 8 2 A 8,670
8556190 8 X R1.5 8,670
8556200 8 X R2 8,670
8556210 10 X RO0.3 11,700
8556220 10 X RO.5 11,700
8556230 10 X R1 11,700
8556240 10 X R1.5 80 22 10 2 11,700
8556250 10 X R2 11,700
8556260 10 X R3 11,700
8556270 12 X RO.5 14,700
8556280 12 X R1 14,700
8556290 12 X R1.5 920 26 12 2 14,700
8556300 12 X R2 14,700
8556310 12 X R3 14,700
- PAIVDHRAIKPIZESETEL, - See p.1 for explanation of icons. A=1R#EER A=Standard stock item
ﬂﬂIﬁ??ﬁ Application
EBUIHI {RIEEIEY AUAILIIT dvHUVImMT SVEVIMI LB D AN
Slot Milling Side Milling Helical Milling Contour Milling Ramping Copying

s



. m‘ﬁ“%ﬁgﬁﬁ Cutting Conditions

AE-VMSS - AE-VMS
{RUEEDEY sice miting

) NiZESE

Work Material Ni-Based Alloy (Inconel 718)

FHVE MTHTEER R T LA
Titanium Alloy (Ti-6Al-4V) Precipitation Stainless Steel (SUS630)

é’ﬂﬂ“g’%gj 25~40m/min 60~80m/min 70~90m/min
5% EEEE #03EE EEEE ZDEE s 2032
Mill Dia. Speed Feed Speed Feed Speed Feed
(min) (mm/min) (min) (mm/min) (min) (mm/min)
1 12,730 160 25,460 350 29,280 370
1.5 8,490 180 16,980 400 19,520 410
2 6,370 190 12,730 420 14,640 440
2.5 5,090 210 10,190 460 11,710 480
3 4,240 220 8,490 480 9,760 510
4 3,180 240 6,370 530 7,320 550
5 2,550 250 5,090 540 5,860 560
6 2,120 250 4,240 550 4,880 580
8 1,590 230 2,790 430 3,200 450
10 1,270 220 2,230 410 2,560 430
12 1,060 210 1,860 400 2,140 420
16 700 210 1,190 400 1,370 410
20 560 200 950 380 1,100 390
25 320 190 760 490 880 510
YBARE ap ae
Depth of Cut 1.5D 0.2D
iﬁﬂ]ﬁ“ Slot Milling
) NiZESE FHYVER B ERA TV LA
M Ni-Based Alloy (Inconel 718) Titanium Alloy (Ti-6Al-4V) Precipitation Stainless Steel (SUS630)
SRR 20~30m/min 50~70m/min 60~80m/min
Nz EDRE EliEEE EDRE EliREE EDIEE
Mill Dia. Feed Speed Feed Speed Feed
(mm/min) (min™) (mm/min) (min™) (mm/min)
1 9,550 120 22,280 300 25,620 320
1.5 6,370 130 14,850 340 16,980 360
2 4,770 140 11,140 350 12,810 360
2.5 3,820 150 8,910 390 10,190 410
3 3,180 160 7,430 410 8,540 430
4 2,390 170 5,570 440 6,410 460
5 1,910 180 4,460 470 5,120 490
6 1,590 180 3,710 460 4,270 480
8 1,190 200 2,390 430 2,750 450
10 950 180 1,910 400 2,200 420
12 800 180 1,590 400 1,830 420
16 500 110 990 250 1,140 260
20 400 120 800 260 920 270
25 250 90 640 240 730 250
AR o
Depth of Cut 0.25D
1. ¥, ML ERIEDS 2EEDEVDDZETERTEL. 1. Use a rigid and precise machine and holder.
2. EEREFEEYHEREDHRMELIDEHUEHDTY., T—IRE. 2.The rotational speed is calculated by the median of the recommended cutting
HEREIMLE, ERRRICKDEENRE, EDREZRFRE T, speed. Adjustment may be necessary depending on the rigidity of the workpiece
3. PIHIBF [ #REIM (SE LB DT, BEEDMEVWBDZETERTEL, fixture and machine.
4. ZRDBEICE IO FREEODEVKSI TP JO—[CTYID L FZIRE 3. Please use a suitable fluid with high smoke retardant properties.
TEL, 4. During dry (no fluid) milling, please use air blow to remove disposable chips from
5. A7V UZAMDITIICIE, KBHEIEDERIOERAZHERUE T, the milling area and to eliminate chip packing.
6. NITEEZEKRINDERF. OERE. EDRE. VIAHFEZNATER 5. Please use water-soluble coolant when machining stainless steel.
TEL 6. Reduce speed and feed as well as depth of cut when high precision is required.

posid i¢)



rau—rrorsnNEOS U= ODFFR S ™

G

Proprietary positive cutting edge form for Ni-based alloy
It reduces cutting heat and cutting force. ’

o BEOKRI AR D NI BMES (S

IEIE DR PIHIEREREZERIRLE T,

9 AEFV—RFEIRDOFERICEDRELIH
BHiRsIR = FiE. KEULI I ZaIREICLE LT,

e NMIEKICESOEEBELBF/NVI-Y3Y
BERSAVF v T TENY A XRIRE. B%EEmD
A[RET I, (Faes@ETaLw)

The variable lead shape ensures stable cutting
The vibration absorption effect enables stable machining.

An abundant variety of tools to accommodate
machining shapes

Sizes and shapes that are not included in the
standard lineup (see below) can be
ordered as special items (see below for details).

EXNOFRESE

Unequal spacing ofend teeth

HEIDFEY— K

Variable-lead of peripheral cutting edge

CORARD
EEVZENZS!

This shape suppresses chattering!!

—ADVANCED NEO-
SSICRFMRZRDDIBERIC 1FHRXTEH]

for the customers who demand even longer tool life - Exaple of tools made upon requests.

RELGAY. -T2V 0, BMEBIRIDICLTEERDOMAMZRIELE T, BTECTHEHBTEL,

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

.%E’;'t&%;iﬁ Implementation of the ideal method

ERITE NEO-EMS ¢ 12 (455%a3) (8#H) HEUHIE (8A) TDHEX comprison in same number of flutes (8FL)
Tool (Special)  (Flutes)
y miB{tEm ER{LERRA ER{LHRRB
wﬁdﬁ - Inconel 718 (46HRC) Most suitable Design Conventional Design Conventional Design
ork Materia
MIAE Al E DAl
Milling Method Side Milling
BIHIEE . .
Cumr’gspeed 50m/min (1,326min™")
EDIERE .
Fasd 530mm/min (0.05mm/t)
TBARE =7 D) ae=1 D
Depth of Cut ap=7mm (0.58D) ae=1mm (0.08D) UEIE 8.12m YMIES 8.12m YMIES 8.12m
tJJﬁ"JiEﬁ'J 7J<;E't$t7J'ﬁ|J5E§IJ(201E) Milling Length Milling Length Milling Length
Coolant Water-Soluble (5%)
R v Y =25t (BT40) HAHHBWVEIFTIIEL, RERRELD BEROTWAEUP
Midilie Vertical Machining Center There are not just more flutes, the durability is dramatically increased over the conventional method.
.%ﬁﬂ:ﬁ’é:ﬁ% LET! we suggest the ideal method!

XY A ZE(C_EEEOIMLDARICIHU TRRLE T,

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

MR MZ SR U IRAR dI—F4vY
Cutting edge shape for durability Coating Base Materials
— EEEROFX LIS, WEREET
z WXS. WXL, TiAIN, CHBTEL,
¢ 10 GBAUT OFL and less SS. Vd—5« Jﬁ &b Please contact our sales staff.
12 @16 SKMILUIT 8FLand less igm b*?o
@16 @ 20 10 AT 10FL and less
N In addition to the standard FX

® 20 @25 124BLF 12FL and less products, we select from WXS, WXL,
@ 25 — 14RHILTF 14FL and less TiAIN, SS and V Coating.

s



. ;ﬁm‘ﬁub“‘mﬁg ! ma. huIEEEu? Suitable for slot milling! Good durability and machining surface

ERTIE

Tool NEO-PHS @10
BRI

Work Material Inconel 718
III5%E EIHI

Milling Method Slot Milling
SRR . -
Cutting Speed 24m/min (775min")
2l 100mm/min (0.032mm/t)
THARS -

Depth 01“—Cut ap=10mm (1D)
HRElmEA KB MEEDEMA] (20£%)
Coolant Water-Soluble (5%)
e MRV =I5 (BT40)
Machine Vertical Machining Center

W REHIMINLIC

tDEIEERE(mm) Milling Length
0 2(?0 4?0 6?0 8?0 1090

NEO-PHS

fibttm A

Competitor

. WEUEEEE 315mm H%,.“T@III]IEEE Image of work surface after milling 315mm
NEO-PHS {48 A Conventional

BB AL (RIWA) OFRAICED . RELLIMIZRR

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

ERATR

Tool NEO-PHS 910
)

Work Material Inconel 718 (46HRC)
MI7%E {RIELDE]

Milling Method Side Milling

HIEERE . .
Cutting Speed 40m/min (1,300min")
iF%ea = 210mm/min (0.04mm/t)
gﬂ%ﬁﬁut ap=15mm (1.5D) ae=0.5mm (0.05D)
HELmE KB MEEDEMA] (20£%)
Coolant Water-Soluble (5%)

fE Rt ARV =V ItEV% (BT40)
Machine Vertical Machining Center

ftttt @ IC L~ BRI RIFDFEDIEL
ZEUYIRID EREEIEDE UTe,

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

possible.

B AEFV—FOZRD

NEO-PHS ﬁi’,*iﬁ':l A Competitor ﬂiﬂiu':ﬁ B Competitor

YBIEZ 4.8m JHIES 4.8m IS 3.0m

Milling Length Milling Length Milling Length

D519 6 CTHRFM

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

EHTE

Tool NEO-PHS ¢6

R

i Inconel 718 (46HRC)
IIAEE {RIE LAl

Milling Method Side Milling

YIHLER : .
Cutting Speed 40m/min (2,100min")
Eeaizg 250mm/min (0.03mm/t)
THARS — -

Depth o;-Cut ap=9mm (1.5D) ae=0.3mm (0.05D)
BIHHF KBETIEHF (2015)
Coolant Water-Soluble (5%)

B Rk IRV =VItr% (BT30)
Machine Vertical Machining Center

NEO-PHS fthtt & Competitor

tIHIRE 4.4m tIHIRE 4.4m

Milling Length Milling Length
fth4t B CIFEFEDETICKRD BB FHLE,
NEO-PHSTIFEFE B/\& < RIFFEHFTIRE,

The competition showed welding after progressed wear.
NEO-PHS showed minimum wear, still sharp edges.

pocid [50)



*% U - FI y I< E } ll :J 5 - hﬁg 4% Variable Lead Short Type End Mill with Four Flutes

NEO-PHS
N & B OSSS

¢Ds

L2

$Ds

= s SPEED
CARBIDE O D12 0~—002  FIT ;‘3: o
12<De 0~—0.03 P54

i :mm  Unit:mm

Y—JLNo. ‘ sz 2R IR = YU itk Ea 1S
EDP No. Dc L ) Ds Type Stock (Yen)
8529230 3 6 12.8 8,480
8529240 4 8 13 1 8,910
8529250 5 >0 10 13.2 ° 9,530
8529260 6 12 10,400
8529280 8 60 16 8 12,900
8529300 10 70 20 10 ° 17,400
8529320 12 75 24 - 12 2 21,700
8529360 16 100 32 16 46,600
8529400 20 105 40 20 67,500
8529450 25 120 50 25 130,000
- PAAVDFHBEp 1 ZTETREL), -See p.1 for explanation of icons. B=1Z#7fEm B=Standard stock item

*% U - F I y F E , l\l :J 5 - l\ﬁg 6 E Variable Lead Short Type End Mill with Six Flutes

NEO-EMS

— NI AN | SREED
CARBIDE O Dc< 0~—0.02 238> FEED
2! 16<Be=1e §TI00 AT T | psg

B :mm  Unit:mm

Y—JUNo. R IR IrIIR £ FRAE(TAS
EDP No. L ) Ds Stock (Yen)
8519360 6 50 12 6 12,600
8519380 8 60 16 8 15,500
8519400 10 70 20 10 20,900
8519420 12 75 24 12 B 25,900
8519460 16 100 32 16 51,100
8519500 20 105 40 20 74,300
8519550 25 120 50 25 144,000
- PAIVDHBAIFPIETE TS, -See p.1 for explanation of icons. B=1Z#E7EE M B=Standard stock item

s



AFY—RIVRINL T/ —-X

Y a— M

4% Variable Lead Bull-Nose Short Type End Mill with Four Flutes

NEO-CR-PHS

[Type |
! 15°
ISS S B o
L2
L
[Cype2
8 NI a
i&§§@ :
< . ‘
L
] m AW  SPEED
st 5 O g g e
B{I:mm  Unit:mm
Y—IbNo.  |stExa—riz RS N B vevoR | R T i
EDP No. Dc X'r L 2 Ds Type Stock (Yen)
8529531 3 X R0.2 6 128 12,200
8529533 3 X R0.5 12,200
8529541 4 X R0O.2 12,700
8529543 4 X RO.5 8 13 1 12,700
8529545 4 X R1 12,700
8529551 5 X RO0.2 50 6 13,200
8529553 5 X R0O.5 10 13.2 13,200
8529555 5 X R1 13,200
8529562 6 X RO.3 14,200
8529563 6 X RO.5 12 14,200
8529565 6 X R1 14,200
8529582 8 X R0.3 16,600
8529583 8 X R0O.5 16,600
8529585 8 X Ri1 60 16 8 16,600
8529587 8 X R1.5 16,600
8529589 8 X R2 16,600
8529602 10 X RO.3 21,300
8529603 10 X R0O.5 21,300
8529605 10 X R1 21,300
8529607 10 X R1.5 70 20 10 21,300
8529609 10 X R2 B 21,300
8529613 10 X R3 21,300
8529633 12 X RO.5 25,700
8529635 12 X R1 25,700
8529637 12 X R1.5 75 24 — 12 2 25,700
8529639 12 X R2 25,700
8529643 12 X R3 25,700
8529662 16 X R1 49,700
8529663 16 X R1.5 49,700
8529664 16 X R2 100 32 16 49,700
8529665 16 X R3 49,700
8529682 20 X Ri1 70,900
8529684 20 X R2 70,900
8529685 20 X R3 105 40 20 70,900
8529686 20 X R4 70,900
8529687 20 X R5 70,900
8529702 25 X Ri1 137,000
8529704 25 X R2 137,000
8529705 25 X R3 120 50 25 137,000
8529706 25 X R4 137,000
8529707 25 X R5 137,000

- TPAIVOFMRAFP I ZTE TEL,

-See p.1 for explanation of icons.

&

B=1Z#7EH B=Standard stock item




Z:% U - I< I y I< E } ll 7“, II/ - Z“ :J 3 - I\Hg 6% Variable Lead Bull-Nose Short Type End Mill with Six Flutes

NEO-CR-EMS

SPEED
I AN FEED

CARBIDE

g oot D) A et | s
Bfi:mm Unit:mm
Y—JUNo. SHBX JI—FH4Z =R AR VP IIR e FRAE(TAS
EDP No. Dc X r L ) Ds Stock (Yen)
8519662 6 X RO.3 17,000
8519663 6 X RO.5 50 12 6 17,000
8519665 6 X R1 17,000
8519682 8 X RO0.3 19,800
8519683 8 X RO0.5 19,800
8519685 8 X Ri1 60 16 8 19,800
8519687 8 X R1.5 19,800
8519689 8 X R2 19,800
8519702 10 X RO.3 25,600
8519703 10 X RO.5 25,600
8519705 10 X R1 25,600
70 20 10
8519707 10 X R1.5 25,600
8519709 10 X R2 25,600
8519713 10 X R3 25,600
8519733 12 X RO.5 31,000
8519735 12 X R1 31,000
8519737 12 X R1.5 75 24 12 B 31,000
8519739 12 X R2 31,000
8519743 12 X R3 31,000
8519762 16 X R1 54,600
8519763 16 X R1.5 54,600
8519764 16 X R2 100 32 10 54,600
8519765 16 X R3 54,600
8519782 20 X R1 77,800
8519784 20 X R2 77,800
8519785 20 X R3 105 40 20 77,800
8519786 20 X R4 77,800
8519787 20 X R5 77,800
8519802 25 X R1 150,000
8519804 25 X R2 150,000
8519805 25 X R3 120 50 25 150,000
8519806 25 X R4 150,000
8519807 25 X R5 150,000
- PAAVDFHBIEp 1 ZTETEL), -See p.1 for explanation of icons. B=1Z#7Em B=Standard stock item

s



Z;% U - F I y F E } b 7“) ll / _1“ :J 5 - hﬁg 6% Variable Lead Bull-Nose Short Type End Mill with Six Flutes

B YDRUSRIFBER  cutting Conditions
NEO-PHS - NEO-CR-PHS

WEIELAE]  side Milling W;ELTE] slotting
o . MTHTE( LR . MTHHEE LR
HREI NiZESE FIVEE = NiESE FIVEE =
Work Ni-Based Alloy Titanium Alloy ATY UZ&M Ni-Based Alloy Titanium Alloy ATY l/ZEIE]
Material (Inconel 718) (Ti-6AI-4V) Precipitation Stainless Steel (Inconel 718) (Ti-6AI-4V) Precipitation Stainless Steel

(SUS630) (SUS630)

NE EEREE  EDRE JElRE AR Iob:d A BERRE EDEE EERRE EDEE JolRid-fR-Ilil-d EEREE | XDEE

Mill Dia. Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(mm) (min) (mm/min) (min) (mm/min) (min) (mm/min) (min) (mm/min) (min) (mm/min) (min) (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
A 7mk ap=1.5D
e * ae=0.05D /7, |2 3p=0.20
E 4
. ae
1. ##. RILY RO S DRBEDBVEDZECERTEL, 1. Use arigid and precise machine and holder.

2. PIART MBI SERRICKD . BERRE, XD REZFATE TV, 2.Please adjust the speed and feed when the cutting depth is large or when machines with low rigidity are used.
3. UIHEERIEEEIAM (SR U T I 7 TO—F T IFFREEDOEVIEEERZ 3. Use an air blow or a suitable cutting fluid with high smoke retardant properties.

CERATEL, 4. During dry (no fluid) milling, please use air blow to remove disposable chips from the milling area and to
4. ZXOBEICF DD LK FETOHEVKL S, T7JO-ICTYDLKF%= eliminate chip packing.
FRELTTEL,

INTEICRET DAL ORIBIC R DREATIIN - KKDBRENBD &Y. PRAREENFTOTTEL,
BEEEEOYY =V Ity S EFAUBEORERNRTT,
Caution: Sparks generated during operation or heat caused by tool breakage can cause fire.

N Eo E M S N E 0 C R E M S Be sure to use all proper fire-prevention measures.
= b - - The conditions below are for high speed / high precision machining centers.

MEIELIE]  side Milling WSEAELIAE] High Speed Side Milling
- . MTHHfE bR . THhEE LR
) NiESE FIVER = NiESE FIVER =
Work Ni-Based Alloy Titanium Alloy 17/ Uzm Ni-Based Alloy Titanium Alloy 17/ Dzm
Material (Inconel 718) (Ti-6AI-4V) Precipitation Stainless Steel (Inconel 718) (Ti-6AI-4V) Precipitation Stainless Steel

(SUS630) (SUS630)

SHE EEREE EDEE [=fRil-AR-Ietidf BELEE EDRE EERE XDEE J=lrcl-aReIlid:f BELEE  EDERE

Mill Dia. Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(mm) (min™) (mm/min) (min) (mm/min) (min) (mm/min) (min) (mm/min) (min) (mm/min) (min”) (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 2,550 1,350 2,550 1,350
25 535 265 1,050 575 1,050 575 1,050 550 2,000 1,150 2,000 1,150
7 ap=1D
HIARE a ap=1.5D a 2e=0.02D
Depth of Cut R de=0.05D o
7 7 g de Max=0.5mm
g e
1. #h. RILS (EEIED S DIBEEDOREVDDZ TEATEL, 1. Use arigid and precise machine and holder.

2. THARSE . HMBIMSEERRRICKD . ERRE. EDEEZFHE TS, 2. Please adjust the speed and feed when the cutting depth is large or when machines with low rigidity are used.
3. PIEGERIFHEIM (IS U TT 7 I O—F e FHREEDNEVEIEEHAIZ 3. Use an air blow or a suitable cutting fluid with high smoke retardant properties.

CEATEL, 4. During dry (no fluid) milling, please use air blow to remove disposable chips from the milling area and to
4. ZXDBAICF DD K FEFDHEVKLDS., I7JO—-ICTYD LK FE& eliminate chip packing.

FRELTTREL, i i
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E E E ﬂ D ﬂ y 9@ ## W:ngg;:n Fi(gfzi:i; Chamfering Cutter

40ACN&
JE’E@-’B’Z]/.‘[‘E Unique 3flutes design EL );W73ﬁ7WF

. ﬂI]II:FlG)Z)"‘U"‘DE}[ﬂﬁu 40° helix angle & wider chip pocket

Eliminates vibration * tﬂnﬂiﬁtftiﬁ’&
- REERTEDINIZRER =/RTT CiL!

Enabled high feed high production

AEOK!

Regrindable

RIGLTP RHI4TN
Positive Type Negative Type

TFIWEZULER WEE. -8 ERE S
mg&aﬁ\ Xj_'ybxﬂﬂ For Cast Iron, Carbon Steel,

For Aluminum Alloy, Copper Alloy, and Alloy Steel
Heat Resistant Alloy, and
Stainless Steel

Superior sharpness and smooth surface finish!

< 3&zD - JNUHER!

Cut down burres

- IREXDYID L T HEHE

Superb chip ejection capability

WXLI—51>2

WXL Coating

3*& E Eﬁiﬁﬂy D jJ v 9 Carbide 3-flute Chamfering Cutter

W-HSCT-P - W-HSCT-N -

W_ H SCT_ (WXL O—h RISAT L#aS) W_ H SCT_ (WXL O—h %A54F LF15)
(WXL Coated Positive type Regular)  Bfii:mm  Unit:mm (WXL Coated Negative type Regular)  #fi:mm Unit:mm

[° [
AN
BE
|
|
\
|
\
|
|
L
ﬁ

R X =\ 3 . R X T =] \¥ .
Y—JuNo, | THEXTLIR NES SRS PO R JReC A ) No. | THEXTL IR RS PR
EDP No. = L 2 Ds Stock (Yen) EDP No. N L 2 Ds Stock (Yen)
DXaxDs DxaxXD
9200106 | 1X45°X 6 50 25| 6 12,200 9200156 | 1X45°X 6 50 25| 6 12,200
9200108 | 1X45°X 8 60 35| 8 14,800 9200158 | 1X45°X 8 60 35/ 8 14,800
9200110 | 2X45°X10 70 4 10 C | 19,000 9200160 | 2X45°X10 70 4 10 C | 19,000
9200112 | 2X45°X12 75 5 12 24,300 9200162 | 2X45°X12 75 5 12 24,300
9200116 | 2X45°X16 | 100 7 16 39,100 9200166 | 2X45°X16 | 100 7 16 39,100

C=12# 7 EH C(=Standard stock item

. Wﬁ“%ﬁgiﬁﬁ Cutting Conditions

eI NiZEas FYVER HEERAT Y UAHE e s

M\gg:i(a, Ni-Based Alloy (Inconel 718) Titanium Alloy (Ti-6AI-4V) Precipitation Stainless Steel (SUS630) Heat Resistant Alloy Steel Titanium. Inconel

KR | EEREE ZEDRE | A50ZED Mol Rl fRrIob:d:-fbs[sfeol [BIERERE | JEDERE | FZ0iED N=tREl=glrIst=Ab=1s}+3]
Mill Dia. Speed Feed Feed per Tooth Speed Feed Feed per Tooth Speed Feed Feed per Tooth Speed Feed Feed per Tooth
(mm) (min) (mm/min) (mm/t) (min™) (mm/min) (mm/t) (min) (mm/min) (mm/t) (min™) (mm/min) (mm/t)
6 1,150 70 0.02 2,650 190 0.024 2,650 190 0.024 1,150 70 0.02
8 900 60 0.022 1,990 160 0.027 1,990 160 0.027 900 60 0.022
10 700 55 0.026 1,590 150 0.031 1,590 150 0.031 700 55 0.025
12 585 55 0.031 1,330 150 0.038 1,330 150 0.038 585 55 0.03
16 440 45 0.034 990 120 0.04 990 120 0.04 440 45 0.033
tﬂﬂlgga' %7:0.10
Depth of Cut




t 55 y 7I y F E l b@# CM-RMS  reqtures of ceramic

CM-CRE Endmill

R TCEENIHATEFESSyIHEEHRAL

BEL VRN ECHEXDEEFERINL TR

Optimum ceramic grade selected for high-speed machining at high temperatures, with roughing efficiency surpassing carbide end mills

91',% % 9'{ 70 Peripheral cutting edge type

CM-RMS

Esiiagigﬁgqﬁ Optimum flute geometry

AL—=X154D < FHkH

Enables smooth chip evacuation

*ﬁ%ﬁ? Negative cutter form

A5ehlEE]

Increases cutting edge rigidity

1‘%’\“5 5 ’f yj- v j Variety of lineup

AZEICEHETANA. 6 A %ZER

Select 4-or 6-cutting edge specification based on your application needs

EE 9’( 70 End cutting edge type

CM-CRE

3;*7?,]" I l: a‘j’;r\ Suitable for 3D machining

EROZWINTEIF TEL TU— REEDIIIC BRI

Not only excels in flat surface milling, but also in the machining of blades

LA
t l= 11& Large-diameter specification

- MIPDIFEUR I =R
- MIHOEEOEHROHKZZTFIC
tIHREZ R D EHATHE
- Reduces risk of breakage during machining

- Achieves optimum cutting speed without being restricted by the capability
of the machining center

=
s o
=
o
=2
=
f“m
o
&
(]

ﬁﬁﬂgb“‘ﬁjﬁg Regrindable
{EFERZ i U

Can be reincarnated by cutting away the used portion

&




hUI?‘_ 9 Cutting Data

ANANERTA T )b < T3

4-flute peripheral cutting edge type

g%%@"ﬁ < . ﬂﬁﬁmﬂﬁg Continuous use is possible with low level of cutting chip welding

ERTE CM-RMS fhttim 443 u

Tool ®12XR1.5X4Z Compe?ilzor 4-Flute t).] EUEEEE(m) Milling Length

) 0 10 20 30 40 50

Work Material Inconel 718 (45HRC) . | | | ‘ ‘

IS ANEDSAHAIICEEE (BELIMA) RICLIE

Machining Method Milling spirally inward from the outer periphery P
e brad o]

‘gﬂf{?ﬁied 500m/min (13,260min™") CM-RMS Stil Running

2l 3,182mm/min (0.06mm/t)

YhARE jlekade e

Depth o?-Cut dp=7.2mm de=1.2mm Compet?tgr Wear

SDEHE I7Jo—

Coolant Air Blow

B Rk MRV IEYS

Machine Vertical Machining Center

®153 X 100

6gﬁg§ip€lﬁl§ni;!e tyjr;e tﬂ?ﬁﬂ"ﬁ'(: ffi?]l]I Stable machining free of breakage

HYFINR cutter path

ERIE CM-RMS fthttf 6443 w
Tool ®12XR1.5X6Z Compe?irilor 6-Flute t)J EUEE%E(m) Milling Length
Ll 0 20 40 60 80 100
Work Material Inconel 718 (45HRC) ‘ ‘ | ‘ ‘ ‘
IS HNED SAAIICEEE (BELIM) RICEDE
Machining Method Milling spirally inward from the outer periphery P
L] S m l‘lhn
gf{?ﬁied 500m/min (13,260min™") CM-RMS Stil Running
Ee% = 4,774mm/min (0.06mm/t)
YhARE _ _ fthtt o e
Depth of Cut ap=7.2mm de=1.2mm Competitor Breakage
YIHRE IrJo—
Coolant Air Blow
B Rk MRV IEYS
Machine Vertical Machining Center

Erﬁrﬁ_cﬂrfe?g,ez;e t)J D < T;;Ftﬂi‘l .4{|::|: ! EE LI TC%ﬁE$7JﬂI 1.4 times the chip removal rate! Stable and high-efficiency machining

ERIE CM-CRE 78X fhttin 4483
Tool 7-Flute Competitor 4-Flute
A

Work Material Inconel 718 (45HRC)

MIFEE SHEADSARICEEE (BELIM) JKICEDHE]
Machining Method Milling spirally inward from the outer periphery
IHLER 600m/min 500m/min
Cutting Speed (7,600min") (13,260min™")
EDRE 2,660mm/min 3,182mm/min
Feed (0.05mm/t) (0.06mm/t)
HDELmA I7rJo—

Coolant Air Blow

fEFER VR o i b

Machine Vertical Machining Center

HHE ; ;

Chip RemovalVolume 39.9cc/min 27.5cc/min
V€4 16/XZ 2)\R (B##ESH D)
Number of Passes passes 2 passes (occasional breakage)

14.4 mm in depth

T
E
i} 8 REMT
?25% R4 © I Stable machining up to
T 16mm in depth
ae=15mm
I
S
y ST =
fthttom n EE144mMmET
Competitor (% mnT
®12XR1.5 Machining up to

__ae=1.2mm

—>

s




tas ‘y aIy FE}I] Ceramic End Mill

R
\/ K0 AN
CM-RMS ane 5 O TS
AATALT 0~-005
4-Flute Type
|9 f}\ wn
[a) B e S —
I 2
/__J .
AT
6-Flute Type
- & S L&
AS) 9
2
/ -0 L J
9“%3’] AT Pperipheral cutting edge type B :mm  Unit:mm
Y—JUNo. ‘m x 2—42 x 0 e P DL P 15 1t
EDP No. Dc X rXZ L 2 Ds z Stock (Yen)
8557100 6 X R0.75 X 4Z 60 4.5 6 4 B 32,000
8557110 8 X R1.0 X 4z 60 6 8 4 B 41,100
8557120 10 X R1.25 X 4Z 65 7.5 10 4 B 49,700
8557130 12 X R1.5 X 4Z 70 9 12 4 B 59,100
8557200 6 X R0.75 X 6Z 60 4.5 6 6 B 35,400
8557210 8 X R1.0 X 6Z 60 6 8 6 B 45,200
8557220 10 X R1.25 X 6Z 65 7.5 10 6 B 54,500
8557230 12 X R1.5 X 6Z 70 9 12 6 B 65,200
- PAAVDHBIEp 1 ETE TSI, -See p.1 for explanation of icons. B=1Z#7fEfMm B=Standard stock item
ﬂﬂIﬁ?ﬁ? Application
AMA T AT 4-FluteType 6 H A T 6-FluteType
BUIHI {RIELIHI AUABVIIT 35UV INIT  SYEVIMI {RIELIHI AURVIIT 35UV INT
Slot Milling Side Milling Helical Milling Contour Milling Ramping Side Milling Helical Milling Contour Milling
.4*513:7 9‘{ j W'ﬁ']%ﬁEﬁi 4-Flute Type Cutting Conditions
w}&‘ﬁngm NiE S NiBased Alloy (Inconel 718)
MIFAE EERIEl] BEHE
Machining Method Side Milling Slotting
= CIHIREE —FLTDDED & AR EIHIREE —FLIDDEDE FhARE
ia Cutting Speed Feed per Tooth Depth of Cut (mm) Cutting Speed Feed per Tooth Depth of Cut (mm)
(m/min) (mm/t) ap de (m/min) (mm/t) ap
400~800 0.02~0.04 =4.5(0.75D) =0.6 (0.1D) 400~800 0.02~0.04 =1.2(0.2D)
8 400~800 0.02~0.04 =6.0 (0.75D) =0.8 (0.1D) 400~800 0.02~0.04 =1.6 (0.2D)
10 400~800 0.04~0.07 =7.5(0.75D) =1.0 (0.1D) 400~800 0.04~0.07 =2.0 (0.2D)
12 400~800 0.04~0.07 =9.0 (0.75D) =1.2(0.1D) 400~800 0.04~0.07 =2.4 (0.2D)
.6*&% 9 ’{ 70 lﬂ]ﬁ“%ﬁgiﬁﬁ 6-Flute Type Cutting Conditions
M*ﬁ‘ﬁufim NiES & NiBased Alloy (inconel 718)
RIEtDE
Machining Method Side Milling
PACES PHIRE | —WUDOEDE AR
Mill Dia Cutting Speed Feed per Tooth Depth of Cut (mm)
(mm) (m/min) (mm/t) ap de
400~800 0.02~0.04 =4.5(0.75D) =0.6 (0.1D)
8 400~800 0.02~0.04 =6.0 (0.75D) =0.8 (0.1D)
10 400~800 0.04~0.07 =7.5(0.75D) =1.0 (0.1D)
12 400~800 0.04~0.07 =9.0 (0.75D) =1.2 (0.1D)

&
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tas “JaIy FE}I/ Ceramic End Mill

CM-CRE a5 O F

0~-0.05

EE 147 End cutting edge type

—JLNo. ‘ SHE X J—F 442 2R IR DL ) T PSS
EDP No. D X r L ) Ds z Stock (Yen)
8557016 16 X R4 120 5 16 5 B 79,800
8557020 20 X R4 120 5 20 6 B 88,800
8557025 25 X R4 120 5 25 7 B 105,000
- PAAVDFHBFp I ZTETREL), -See p.1 for explanation of icons. B=1Z#7EEm B=Standard stock item

DDI’B’%&\ Application

= =7

BVEIb T THIbIT R MIT

Copying Planing Pocket Milling

. Wﬁ'“%ﬁ:gfﬁﬁ Cutting Conditions
BEFSZRTeOI IO T OIS AR, IREFE(I3° LU LE) ZRIFTHER T L,

Specify a draft (at least 3° ) in the milling program to avoid neck interferences.

NiE S NiBased Aloy (inconel 718)

Sz YHlEE —FHfbDEDE YAz

ioe &R Feedperfooh o
400~800 0.03~0.05 1 = 9.6 (0.6D)
400~800 0.04~0.06 1 =12.0 (0.6D)

25 400~800 0.05~0.08 1 =<15.0 (0.6D)

RAEMILHTIRZFSLE

Highly resistance against sporadic breakage

- FHEESDOINICTIE. YHAHFEEDUINS WO YIHRETIIEFESE (=) [TIhEL,
IRENDFELE E RENEITIRZINZ D EHERET T,

» When cutting in flat surfaces, the cutting resistance is low in the radial direction due to the small
cutting edge angle, thereby minimizes vibration and sporadic breakage.

s




}EE%EIE Caution

AVARIV718DKRIENIBG G700 CZEBADERE CRER THIRED. THINESZ(CIEDHFED
HOET, TOXRIFMHEIMTFEZED VBB CESIVITI VRSN ZCHERAAL L ZBE#DLE T,

Heat-resistant alloys such as Inconel 718 have a tendency to soften when temperature exceeds 700C, enabling easier
machining. Ceramic end mills are ideal for these materials as they excel under high temperatures and can generate the
heat required to soften the machined materials.

/N FILFOIFIO—EHELET
NIV DSEN IO L FEREDEOHICHER TSV ML ZEAEHT DI ETHRIVY FBE#IFHTOREEIEDE T,
RIS FTHEVED S D HDZESERTEL,

Use of air blow recommended.
Use air blow to cool the holder and remove chips. Cooling the holder helps maintain holder accuracy. Use a heat-resistant holder.

/N EEMTERELET

Wi T ClE. FyEVIDHREELPTL TEFSMME FTENHBDET,
RAEMFITIEZFELET DD ICITHIHADEA (BATE) Bl EDEEZ50% LU FEL. RRICEDEREZ LIFD K
SHEBTEL,

VIEIEREZ L IFBED L HEHMDRRICEDIBERLE T, ZOR. UEREZ I LZ2HEDLET,
Continuous machining recommended.

Intermittent machining is likely to cause chipping, resulting in shorter tool life.
Reduce the feed by 50% or more at the entry (chamfer) in the initial cutting stage. Then, raise the feed gradually.
Excessively high cutting speeds raise the temperature of the workpiece and may melt it. To avoid this, lower the cutting speed.

/N T ECIE U BEYEDE FIC. ZOEEROMTICERTEL
#HIB(CRH T TET AED IRV T EEREZE TS E2EBNHHDET,
FFEUNDEBIEES. BEBICHELIEBEYIE. HEICRUTERDERVLT TEL,

After a cutting cycle, use the cutting edges as they are, without removing any fused deposits on them.

Forcibly removing fused deposits can result in cutting edge chipping and shortened tool life.
Fused deposits may be found on the flute end and back of the cutting edge. Remove them when necessary.

N\ ZIH— Dl EERE TS

MIARICERDUID SFHREL. 5N - KK DEREPERBEZRES EDENDHDET,
e MIYEDICERAMD IENKL SICLTTREL,

Use fully covered machines.

During machining, high temperature cutting chips may scatter, which can create fire hazards and potential injury to the operator.
Ensure that the workpiece area is clear of any inflammable objects.

M\ SEFICTNIZEToTVB I, MITYRAEICEEBHERENZTENBOET
MIBOEEEORMORIEERUI/ (ZRZERE TS,

High temperatures produced during machining can form altered layers on workpiece surfaces.
When making path settings, ensure that a machining allowance for removing the altered layers is taken into account.

=
=
=
[ )
&2
=
<
fod
]
o

/N CM-CRE I BEEN TRy MITE TSI, BTk TE 3°LUE) #RELIER TS
BEDTFHUITIETS5ENHdDET,

When using CM-CRE to perform vertical wall or pocket milling, always specify a draft (at least 3°).
Neck interference may occur, resulting in tool breakage.

pocid (60



WRASEINLAT>Y— M 1tE

XC5035/XC5040 DR e

OSG PHOENIX Y U—XTl¥. MRASEMIICGELEA VY —hZ2CARLTVLET,

OSG Phoenix offers inserts optimal for machining HRSA.

O L/ Lr e OBEHEEER

Special carbide grade with very high toughness is used.

O SEEOXREUEENM, IFEICEBNI-TEFRE EXT

Superior wear resistance is achieved by applying super hard coating.

© &+ —TBATNFIC L DB EERL .
ZL—RBIDL FHEDTLEL EBSMTL—5

Sharpness of the cutting edge of SM breaker is ideal to reduce cutting resistance and smooth chip evacuation.

- d—F 4% Coating HRHI

Grades CVD Work Material

0SG PHOENIX ¥ U—X®D
HEEIBE50AYO0T%
CBIETEL,

Please refer "OSG Phoenix Catalog” for
the details.

e AFYUASE -
" | 89.3 | TiN-Ti (CN) + AL:O>+ Ti (BN) MRS

Stainless Steel -
HRSA

0SG  PHOENIX

27U -
XC5040 s 89.3 TiN-TiB: MHEE

; . Stainless Steel -
< 0 . B : HRSA

.EE&EIE‘EIEW] (ﬁﬂ) Applicable Body (Examples)

PSE PSEL PSFL PRC - PHC

BHIbAY S ST4«VIIVRIW 41—F5T74VJIVRIN AHvH BEDSIYTPRAAvE
Shoulder Cutter Roughing End Mill 4-Corner Roughing End Mill Radius Cutter High Feed Cutter

s


https://bit.ly/3QkGOdP

MIF—

9 Cutting Data

. |nCDI"le| 71 8 (45HRC) §$n‘i’.”u1 Long tool life on Inconel 718

ERATE PSE11R0325532-5S fthitt @

Tool (#32%53%) Competitor

EA/VY—h (#18)| ZDKT11T308ER-SM | @BEI—F VI VT—h

Insert (grade) (XC5040) Coated Carbide Insert

Ll

o o Inconel 718 (45HRC)

et 30m/min (298min") | 25m/min (248min")

Eea BE 120mm/min (0.08mm/t) | 80mm/min (0.08mm/t)
ATE

gﬂﬁﬁ?@t ap=Tmm ae=20mm | ap=Tmm ae=20mm

YIHIERE KB IEHIHF

Coolant Water-Soluble

B Rk MRV =Tt %5 (BT40)

Machine Vertical Machining Center

RIEXDBHE0%EVREICTIHIMAIRECTH DI, THIC
MAICHNTH 2 B EDOMADESNIEREFE THD. DOt
FANLAOlaE CTH o,

Our product was able to mill at conditions that were 50% higher than

those for competitors' tools. It provided double the durability with
normal wear and was able to continue milling.

. |n00ne| 71 Bﬁﬁﬁ”ul Long tool life on Inconel 718

EHIE PAOO6R125M38.1-12 ftbttmm

Tool (p125%12%) Competitor
R~k ()| OZKUO60508ER-SM WELLE T — N
Insert (grade) (XC5040) Double-sided Insert
BRI

Work Material Inconel 718

YIHIEE . .

Guttins Szpeed 40m/min (100min")

Eeaﬁg 120mm/min (0.1Tmm/t)
THARS — -

Depth g ap=1.5mm ae=50mm
BIHHF KBETIEHE

Coolant Water-Soluble

EFHEH IRYY=vItr% (BT50)
Machine Vertical Machining Center

& 06

n

L os A

£ 04

mm)

V03

f=

g 0

< o —— PSE

g 0.0) —8— {th#t 5 Competitor
’ 05 10 15 20 25 30 35

EIEIRE (M) Milling Length
B1.5mIIBEDEE After 1.5m of milling

1m*illl=lill Competitor

2miIlI=

After 2m of milling

it RBIFRRICTTF v EY T RIENFELELTLIeH, PAO(XC5040)

TIFEFOMFHICLDI4

BEDMAUPHERETH T,

The competitor tool exhibited chipping and breakage at an early stage. In
contrast, the PAO (XC5040) demonstrated strong resistance to wear and
achieved four times the durability versus the competition.

. |nCDne| 71 8 (45HRC) E%ﬁ”ul Long-life milling of Inconel 718 (45HRC)

ERATE PRC12R050M22-5 fthtt &

Tool (#50x53%) Competitor

@R VY—h ()| RPHT1204MOEN-SM | @EI—7 154 VH—
Insert (grade) (XC5035) Coated Carbide Insert
Ll

Work Material Inconel 718 (45HRC)

At 40m/min (255min") | 60m/min (382min")
Eea B 270mm/min (0.21Tmm/t) | 270mm/min (0.14mm/t)
THARS = =

Depth o ap=0.5mm ae=30mm

YIHIERE KB EEHF

Coolant Water-Soluble

E At WYy =I5 (BT50)

Machine Horizontal Machining Center

(28

Durability 10m 2m

It @ TIE2m IR T
ARESRIEL. E5ICIFth
JI—F[CBRUERD R
BUVREEEEOTW D, £
NUSHUTPRCIE10m N
THJgETH D KiEICHFdn
UP%Z3 3T Dk,

&

H2MmIIITEDEE After2m of milling

The competitor's tool broke extensively after
milling 2m, and the damage extended to
other corners, rendering the tool unusable.
In contrast, the PRC was able to mill 10m,
resulting in a considerably longer tool life.
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shaping your dreams

A-LRS—-FD =4
T442-8543 EHRE)IIMAEHTR=TB22%&ith
7 (0533)82-1111 FAX (0533)82-1131

REAXERED
T140-0002 SRR#mIIXRMR/14-12-6

RINZ—TA RF+FILFT— 198 T(03)5715-2966 FAX(03)5460-2966
FEAAESED

T550-0013 KBRAFARRAFEXHET2-4-2 4055
(06)6538-3880 FAX(06)6538-3879

TIVT— 3 VEHER

T451-0051 EHIRREEHRXAEHEIS-1-17

BIZriumB 52 45 2(052)589-8320 FAX(052)561-8310
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/N safe use of cutting tools

@Use safety cover, safety glasses and safety
shoes during operation.
@Do not touch cutting edges with bare hands.
@Do not touch cutting chips with bare hands. @Please use correct tools for the operation.
Chips will be hot after cutting. Check dimensions to ensure proper selection.
\.Stop cutting when the tool becomes dull. /
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@ Tool specifications are subject to change without notice.
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@Stop cutting operation immediately if you hear any
strange cutting sounds.
@Do not modify tools.

MAEIBHNSOEMEE - ERAEZUE T, Copyright ©2016 0SG Corporation. All rights reserved.

C-90.web(DN)
23.12



	表紙（H１）
	特長（Feature）
	WHO55-5D
	ADO-SUS-3D/ADO-SUS-5D
	VPH-GDS
	WHR-NI　Series
	Thread Mill
	WX-PNC/WH-VM-PNC
	AE-VMS Series
	NEO Series
	W-HSCT-P/N
	CM-RMS/CM-CRE
	XC5035/XC5040
	裏表紙（H4）

