


Ni EEmﬂe% Ni-based Superalloy
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Machinability of Ni-based superalloy is approximately 10 times more difficult to machine than free-cutting steel.
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Machinability Index Problems and tool requirements for machining Ni-based superalloy
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WDI coating
91 5 e [
] 2o @ e
?S__h;l.‘} for External Thread FIT ) z = ° WXL, WXS, WDI. DUARISEB KU RL—ZI— &
Suitable for shrink holder system.
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WXL, WXS and WD, DUARISE are registered trademarks of OSG Corporation.
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End Mill
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PRC Thread Mill
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HﬁIE_% t ﬁm*ﬁ‘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.
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%}E?Cja:ejolr)w Recoign%n:d[e%ools Nwéa%ﬁf Titanium Alloy Precipitation Stainless Steel
J / Ti-6AI-4V SUS630
BERUIL WHO55-5D p. 3~ 6 © — —
Carbide Drills ADO-SUS p. 7~ 18 © @ ©
N ZRUJL -
S VPH-GDS p.19 ~ 30 ©) O O
5y WHR-NI-SFT _ — B
Taps WHR-NIpoT= | P31~ 34 © O
2L YRS WX-PNC 037~ 42 O @) ©)
Thread Mills WH-VM-PNC © @ ©
AE-VMSS
AE-VMS p.43~48 8 8 8
NEO-PHS
NEO-EMS
NEO-CR-PHS P49~ 54 © © ©
BEIVRI -CR-
End Mills NEO-CR-EMS
W-HSCT-P 55 O © ©)
W-HSCT-N & © O O
CM-RMS 3 6~ 60 ® _ —
CM-CRE * p- O — —
AUFEF I XC5035 -~
IndexZ;Ie XC5040 * p.61 62 @ @ O
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Suitable for materials listed in this chart only. Please see OSG general catalog for details.

LRRmE. CRECHULFFRMRBOAETT, 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
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High tool rigidity is achieved with low helix angle.
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Excellent wear resistance
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With WXS coating and internal coolant-through capability, long tool life is achieved.
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. E%ﬁb‘:ii bkﬂ;ﬁ*'ﬁ Long tool life with stable drilled hole size

EATER WHO55-3D ¢7 (435%am) TIIIER Number of Holes
Tool Special

- 100 200 300 400 500
ﬁ%ﬂﬁaterial Inconel 718 (45HRC) : : : : :
IRlEE 30m/min (1,364min"")
Cutting Speed ’ WHO55-3D 50857 Holes %:fr
EEDdiZE 143mm/min (0.105mm/rev)
TURE 18mm G&b) /Y RFv T
Depth of Hole (Through) No Pecking

— F— P fthttam 301% X
e AKBEGIEIER (PIBBeasE) Jiitem R Holes Chipping
Coolant Water-Soluble (Internal) P
{SE PR MYy =V It (BT40)
Machine Horizontal Machining Center

0.035 4
HWHO55-3D 508Nl T#EE

7v 003 . *— WHO55-3D After drilling 508 holes with WHO55-3D.
D = / —8— {th#t & Competitor
i 0.025
% 002 [\ ~
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§ 0015 \|
£ 001
g 0005 |-
v
£o0 A‘WAVA

000511 60 120 180 230 300 370 440 500

TR Number of Holes



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

EHATE HO~ 2007(”"1?07\'%*1{ Hole expansion with 15t to 200t holes
Tool WHO55-5D (mm)
I i
Work Material Inconel 718 (43HRC) 0.05 |-
MR . 0oal]
Cutting Speed 30m/min
s 0.03
gg@s 1.5% X D mm/rev 00
Depth of Hole Blind
BRI KB IMEEIERE (PIBRHa3H) 0
Coolant Water-Soluble (Internal) 001
I Tk Ot R L Ot S L Ot S L Ot R L
{l\;lijcﬁh‘i?e*m Mﬁ/\Zrﬁ:;l\jaa;E{ir{ggerStBeT“O) Emﬁ/ Center Exit Em7rty Center Exit Entj::y Center Exit Em7rty Center Exit
®5.1 6 ¢85 6

EEIERT A FRDEREICKD FTA XCBVTHEARZRELTHIADEIC
BILE L, £ EFMITAMOMDROREMIFE BEOHREEEND
TININDOBERBHRBARELEO 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'ri 1.5 times longer tool life against competitors

ERTE WHO55-3D ¢ 6 (45%zm) HHIT@SZ Number of Holes
Tool Special
" 100 200 300 400 500
ket O Inconel 718 (43HRC) : ‘ ‘ ‘ ‘ ‘
EERE . . WH055;3D 4407 Holes 5V§§¥
Cutting Speed 30m/min (1,592min"") (ﬁy*llll) ear
. o Special
%3121% 143mm/min (0.09mm/rev)
TORE 18mm (3D LED) JYRFvT it A 2805 Holes ol
Depth of Hole Blind  No Pecking Competitor
HRElmE KB MELIERE (PIBRHa3H)
Coolant Water-Soluble (Internal)
s
(B MMV =T eV (BT40) fti#tfm B 2605 Holes ’;‘.7 .
Machine Vertical Machining Center Competitor Chipping
Yy —TJIEAEZRREZ CEBIMERT 1 ICWXS
d—F VI %ZEL. KB MEIEIEE (REREEH) D it 5 C . EFE
—_ . e ,_._, oo 807X Hol
BEMNTICSVT, RELRESRERRLE U, 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 335X Holes RIF
Competitor Chipping
.2407\'”"1&035 After drilling 240 holes

WHO55-3D {'m*il?ll:lA Competitor




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

WHO55-5D

RFEVYZVD
R thinning

o AN T S
N o FEED
h 12200 AT P6

|
CARBIDE WXS

Bl :mm Unit:mm

7o | B Rl el el R vt B Rl Rl e el R
3316330 3.3 13,400 3316570 5.7 46 15,800
3316340 34 13,400 3316580 5.8 15,800
3316349 3.49 32 13,400 3316590 5.9 48 % ° 15,800
3316350 3.5 13,400 3316600 6 15,800
3316360 3.6 78 13,500 3316650 6.5 52 15,800
3316370 3.7 > 13,500 3316680 6.8 102 16,800
3316380 3.8 13,500 3316700 7 > 16,800
3316390 3.9 36 13,500 3316750 7.5 60 8 17,700
3316400 4 13,500 3316780 7.8 118 18,700
3316410 4.1 13,900 3316800 8 o4 18,700
3316415 4.15 | 38 13,900 3316850 8.5 68 19,700
3316420 4.2 13,900 3316858 8.58 20,800
3316430 4.3 13,900 3316870 8.7 70 128 20,800
3316440 4.4 41 6 B 13,900 3316880 8.8 B 20,800
3316450 4.5 88 13,900 3316900 9 7 10 20,800
3316460 4.6 14,200 3316950 9.5 76 21,700
3316470 4.7 » 14,200 3316980 9.8 22,000
3316480 4.8 14,200 3316997 9.97 | 80 136 22,000
3316490 4.9 45 14,200 3317000 10 22,000
3316500 5 14,200 3317030 10.3 23,300
3316510 5.1 15,000 3317050 10.5 8 23,300
3316520 5.2 2 15,000 3317080 10.8 16 24,100
3316530 53 15,000 3317100 11 8 24,100
3316540 5.4 44 92 15,000 3317150 11.5 92 2 25,200
3316550 5.5 15,000 3317156 11.56 | 94 26,800
3316556 5.56 16 15,800 3317180 11.8 % 136 26,300
3316560 5.6 15,800 3317200 12 26,300
- PAAVDFHBFEpIZETETEL), -See p.1 for explanation of icons. B=1Z#7fEm B=Standard stock item
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NAEZEZEEUT. 5D TDSAVF v ITERMDHZTHD —i———ﬁ :fﬁv?t:?_?iﬁii ﬁ?;ﬁ?g w517
FTH. KDREH - BEMEERT BMIAIC, 3051 T1HE '
Qb SIS A Ve ook S PRt ot Se gt s AR B AL O NI B S EE £ (40 ~45HRC) [CH LT, B@—F 1 /I,
Star)dard §tock is ava?lable for 5D style but spgcial 3D type i§ glso TEHRAIEE Y y—DOBIEEFREL. BENILIESEGERRULEL .
available in order to improve togl life and achieve stable drilling. For aged Ni-based superalloy (40 to 45HRC), sharp cutting edges and high tool rigidity of WH055-5D 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.
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. w‘ﬁ“%1¢5$§ Cutting Conditions
WHO55-5D

s, i
(Inconel 718)

fﬂﬁ%’gg 10~30m/min

(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 ~ 0.14
8 800 0.08 ~ 0.16
9 700 0.09 ~ 0.18
10 600 01 ~ 02
1 600 011 ~ 0.22
12 500 012 ~ 0.24

1. COYIHIKHRERE. KAEYEIRE ZERAITEEDHDTI,

2. KABAMHYIHIEEE. FRER20BEUTOREDHDZCHEATEL,

3. FKBMELTEIRFIE (3 2087 8 X 2K B HLTEIMF DBF X, tIHLREZ30% FFT
&L

4. RUJLEBICELTIE. BNV Yy hZEAV. RUILOIRNIE0.02mm I FIC,
R TFEL.

5. #HEIMDRFIELoHD ETV. B, b IREHECSHFWVIREEICLTTEL,

B. MINDEEFDFINE NS TIVORREICIEDFE T, HHKEDT/ILF—IF
MFEBELTTEL,

¥ AVIARIV718%(FUHET BEBMHESEICRL TIE, TURET SDLUTDIZEEDH
LEREFRMERDEAINZ T, IDZEMADHESERRICHUTATY TNz
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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.

. *7](%"&@#]55&“?@”"1;”“ Drilling under non-water-soluble flood coolant environment

.I:E:%ﬁttﬁ Comparison of tool life
7J[II/"'Q§SI Number of Holes

EHATE WHO55-3D ¢6 (457%m)
Tool Special
RHIA
Work Material Inconel 718 (43HRC)
tIEERE ; i
Cumr’gspeed 10m/min (531min™)
?bﬁg 48mm/min (0.09mm/rev)
eed
TURE 18mm 3D LED) /Y RF v T
Depth of Hole Blind No Pecking
SRl ToKBMELIRIHA (SHERAG5H)
Coolant Non-Water-Soluble (External)
et MRV = It % (BT30)
Machine Vertical Machining Center

20 40 60 80 190
WHO55-3D "
. T AT RE
(ﬁy*lﬁ) 907X Holes Still Runlrs\ing

Special
fER
HBERUIL 59X Holes BHARIR
Conventional Wear of lip relief
Carbide Drill

KB SRR DA ERGRICB VT HUHEEE Z
RRL. RELHmERRELE U

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

BWOORIMIEEBE After drilling 90 holes




ADO'SUS @#E Features

ADO-SUS 3R BUF 1 ILik—ILRZIR
“MEGA COOLER”#HT.

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

VIHIRRIBEE

Feed Rate of Coolant

ST
BRI MEGA COOLER 4 —T 2 Y—#XAHDSRFIETT
MEGA COOLER is a registered trademark of OSG Corporation.

BT AL IVilk—ILZIA "MEGA COOLER" .....coconc  vonrn

VHIRERPRE, SICT—SYMLHE 7R BTN ERR e
HHEAU. 1D < TFHEHMEDE LELE T, : '

Improves coolant flow, chip evacuation and cutting heat generation.

pised
(m/s)
Coolant flow
velocity

r . 250

* QBEBADY A XITEHA

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

ADO'SUS ﬁ*ﬁ-u Conventional 00

TEEELH 2,200min ' ([CTHEAT

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

. Ni Eﬂmg&ﬁﬁ”ul Machining Ni-based Superalloy

LIRS ADO-SUS-3D ftit HTJTVER Number of Holes
Tool Competitor
5% o p w0
- ADO-SUS
" -SUS- RIF
\Aﬁ;ﬁdﬁaterial Inconel 718 (43HRC) 3D 40077 Holes Chipping
tIEIERE i in
Cutting Speed 30m/min (1,592min"") o = -
2 3 o= 143mm/min (0.09mm/rev) Competitor e chipping
Fee: .
RS 18mm G&D) /Y27y
DEpinGilriale (Through) No Pecking H1 607{”"1&@@%%5& Wear after drilling 160 holes
HDRElHA] KA MEEDEMA (PIERiaE:H)
Coolant Water-Soluble (Internal)
EFAHA #evy—>rJ % (BT40)
Machine Horizontal Machining Center

ADO-SUS-3D m*innn Competitor
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Z j J I./Z ° 9 J | ﬁm h U }l/ Coolant-through Carbide Drill Series for Stainless Steel and Titanium Alloy

ADO-SUS-3D =3
2w g <P

R V=Y L
R thinning

| ¢Ds

*BFA)IN—ILIERIZ 9B ZBZ DY Ah SEH
=|= AN m SFPEEEEI? % New coolant hole shape applies only to diameter sizes over 6mm
hg 30" AT | pig

|
CARBIDE WXL

B{iI:mm  Unit:mm

PAD M\ RIEERIA L] BR | 2R | VYR | | REME 2R | YrVIR | 1EE | (RS
EDP No. 2 L Ds Stock (Yen) L Ds Stock (Yen)
8665200 | 2 - 3 12 66 3 B 9,230 | *| 8680410 | 4.1 25 80 6 B 11,300
8665210 | 2.1 - 3 12 66 3 B 9,230 8665420 | 42 - 5 26 80 5 B 11,300
8665220 | 2.2 - 3 14 66 3 B 9,230 | *| 8680420 | 4.2 26 80 6 B 11,300
8665230 | 23 - 3 14 66 3 B 9,230 8665430 | 43 - 5 26 80 5 B 11,300
8665240 | 24 - 3 15 66 3 B 9,230 | *| 8680430 | 4.3 26 80 6 B 11,300
8665250 | 2.5 - 3 15 66 3 B 9,230 8665440 | 44 - 5 27 80 5 B 11,300
8665260 | 2.6 - 3 16 66 3 B 9,230 | | 8680440 | 4.4 27 80 6 B 11,300
8665270 | 2.7 - 3 17 66 3 B 9,230 | x| 8680445 | 4.45 27 80 6 B 11,300
8665280 | 2.8 - 3 17 66 3 B 9,230 8665450 | 45 - 5 27 80 5 B 11,300
8665283 | 2.83- 3 17 66 3 B 9,230 | | 8680450 | 4.5 27 80 6 B 11,300
8665287 | 2.87 - 3 18 66 3 B 9,230 8665460 | 46 - 5 28 80 5 B 12,100
8665290 | 29 - 3 18 66 3 B 9,230 | | 8680460 | 4.6 28 80 6 B 12,100
8665300 | 3 - 3 18 66 3 B 9,230 | | 8680465 | 4.65 28 80 6 B 12,100
8665310 | 3.1 19 74 4 B 9,890 8665470 | 4.7 - 5 29 80 5 B 12,100
8665315 | 3.15 19 74 4 B 9,890 | *| 8680470 | 4.7 29 80 6 B 12,100
8665320 | 3.2 20 74 4 B 9,890 8665480 | 48 - 5 29 80 5 B 12,100
8665326 | 3.26 20 74 4 B 9,890 | | 8680480 | 4.8 29 80 6 B 12,100
8665330 | 3.3 20 74 4 B 9,890 8665485 | 4.85 29 80 6 B 12,100
8665340 | 3.4 21 74 4 B 9,890 8665490 | 49 - 5 30 80 5 B 12,100
8665350 | 3.5 21 74 4 B 9,890 | *| 8680490 | 4.9 30 80 6 B 12,100
8665360 | 3.6 22 74 4 B 10,500 8665500 | 5 -5 25 80 5 B 12,100
8665370 | 3.7 23 74 4 B 10,500 | | 8680500 | 5 25 80 6 B 12,100
8665373 | 3.73 23 74 4 B 10,500 8665510 | 5.1 26 82 6 B 12,800
8665375 | 3.75 23 74 4 B 10,500 8665520 | 5.2 26 82 6 B 12,800
8665380 | 3.8 23 74 4 B 10,500 8665525 | 5.25 27 82 6 B 12,800
8665390 | 3.9 24 74 4 B 10,500 8665530 | 5.3 27 82 6 B 12,800
8665400 | 4 24 74 4 B 10,500 8665540 | 5.4 27 82 6 B 12,800
8665410 | 4.1 - 5 25 80 5 B 11,300 8665550 | 5.5 28 82 6 B 12,800
- PAIVDHRBIFPIETE TS, -See p.1 for explanation of icons. % =NEW SIZES B=1Z#7E & 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-3D =3
2w 2 S

R >V=>y L
R thinning

¢Ds

< AN W | SPEED
T.ls 300 BT pis *FEA A K= LR (G 96 ZBR B YA XD 5B

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

CARBIDE
WXL

N FROM ]

B{i7 :mm  Unit:mm

PN\ RIEEEIZ ALY BER | £R | YrYoR | 1EE | REE(HS P\ RIEEEIZ ALY BER | £R | Yr/oR | 1R | IREE(HS
EDP No. 2 L Ds | Stock | (Yen) EDP No. ) L Ds Stock | (Yen)
8680555 | 5.55 28 82 6 B | 13,400 || 8680700 | 7 35 88 8 B | 15,000
8665560 | 5.6 28 82 6 B | 13,400 8665710 | 7.1 36 94 8 B | 15,000
8665570 | 5.7 29 82 6 B | 13,400 8665720 | 7.2 36 94 8 B | 15,000
8665580 | 5.8 29 82 6 B | 13,400 8665725 | 7.25 37 94 8 B | 15,000
8665590 | 5.9 30 82 6 B | 13,400 8665730 | 7.3 37 94 8 B | 15,000
8665600 | 6 30 82 6 B | 13,400 8665740 | 7.4 37 94 8 B | 15,000
8665610 | 6.1 - 7 31 88 7 B | 13,400 | x| 8680745 | 7.45 38 94 8 B | 15,000
8680610 | 6.1 31 88 8 B | 13,400 8665750 | 7.5 38 94 8 B | 15,000
8665620 | 6.2 - 7 31 88 7 B | 13,400 | x| 8680755 | 7.55 38 94 8 B | 15900
8680620 | 6.2 31 88 8 B | 13,400 8665760 | 7.6 38 94 8 B | 15900
8665625 | 6.25- 7 32 88 7 B | 13,400 8665770 | 7.7 39 94 8 B | 15900
8665630 | 63 - 7 32 88 7 B | 13,400 8665775 | 7.75 39 94 8 B | 15900
8680630 | 6.3 32 88 8 B | 13,400 8665780 | 7.8 39 94 8 B | 15900
8665635 | 6.35- 6.35| 32 88 6.35| B | 13,400 8665790 | 7.9 40 94 8 B | 15,900
8665640 | 6.4 - 7 32 88 7 B 13,400 8665800 | 8 40 94 8 B 15,900
8680640 | 6.4 32 88 8 B | 13,400 8665810 | 8.1 - 9 41 | 101 9 B | 17,300
8665650 | 6.5 - 7 33 88 7 B 13,400 | | 8680810 | 8.1 41 | 101 10 B 17,300
8680650 | 6.5 33 88 8 B 13,400 8665820 | 82 - 9 41 | 101 9 B 17,300
8665660 | 6.6 - 7 33 88 7 B 14,200 | *| 8680820 | 8.2 41 | 101 10 B 17,300
8680660 | 6.6 33 88 8 B | 14,200 8665825 | 8.25- 9 42 | 101 9 B | 17,300
8665670 | 6.7 - 7 34 | 88 7 B | 14,200 8665830 | 83 - 9 42 | 101 9 B | 17,300
8680670 | 6.7 34 | 88 8 B | 14,200 | *| 8680830 | 8.3 42 | 101 10 B | 17,300
8665675 | 6.75- 7 34 | 88 7 B | 14,200 8665840 | 84 - 9 42 | 101 9 B | 17,300
8665680 | 6.8 - 7 34 | 88 7 B | 14,200 | *| 8680840 | 8.4 42 | 101 10 B | 17,300
8680680 | 6.8 34 | 88 8 B | 14,200 8665850 | 85 - 9 43 | 101 9 B | 17,300
8665690 | 6.9 - 7 35 88 7 B | 14,200 | | 8680850 | 8.5 43 | 101 10 B | 17,300
8680690 | 6.9 35 88 8 B | 14,200 8665860 | 86 - 9 43 | 101 9 B | 18,100
8665700 | 7 - 7 35 88 7 B | 15,000 || 8680860 | 8.6 43 | 101 10 B | 18,100
- PAIVDHRAFpIETE TS, -See p.1 for explanation of icons. % =NEW SIZES B=1Z#E7EEmM B=Standard stock item
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B :mm  Unit:mm

P\ IEEEIZ ] BER | £R | Yr/oR | TR | IREE(HS Y—JUNo. R | VIR | HE | RS
EDP No. ) L Ds Stock | (Yen) EDP No. L Ds Stock | (Yen)
8665870 | 8.7 - 9 44 | 101 9 B | 18,100 || 8681030 | 10.3 52 | 113 12 B | 20,300
8680870 | 8.7 44 | 101 10 B | 18,100 8666040 | 10.4 -11 52 | 113 11 B | 20,300
8665875 | 8.75- 9 44 | 101 9 B | 18,100 || 8681040 | 10.4 52 | 113 12 B | 20,300
8665880 | 88 - 9 44 | 101 9 B | 18,100 8666050 | 10.5 -11 53 | 113 11 B | 20,300
8680880 | 8.8 44 | 101 10 B | 18,100 || 8681050 | 10.5 53 | 113 12 B | 20,300
8665890 | 89 - 9 45 | 101 9 B | 18,100 8666060 | 10.6 -11 53 | 113 11 B | 20,900
8680890 | 8.9 45 | 101 10 B | 18,100 || 8681060 | 10.6 53 | 113 12 B | 20,900
8665900 | 9 - 9 45 | 101 9 B | 18,100 8666070 | 10.7 - 11 54 | 113 11 B | 20,900
8680900 | 9 45 | 101 10 B | 18,100 | x| 8681070 | 10.7 54 | 113 12 B | 20,900
8665910 | 9.1 46 | 106 10 B | 19,000 8666075 | 10.75 - 11 54 | 113 11 B | 20,900
8665920 | 9.2 46 | 106 10 B | 19,000 8666080 | 10.8 -11 54 | 113 11 B | 20,900
8665925 | 9.25 47 | 106 10 B | 19,000 || 8681080 |10.8 54 | 113 12 B | 20,900
8665930 | 9.3 47 | 106 10 B | 19,000 8666090 | 10.9 -11 55 | 113 11 B | 20,900
8665940 | 9.4 47 | 106 10 B | 19,000 || 8681090 | 10.9 55 | 113 12 B | 20,900
8665950 | 9.5 48 | 106 10 B 19,000 8666100 |11 -11 55 | 113 11 B 20,900
8680955 | 9.55 48 | 106 10 B 19,500 | *| 8681100 | 11 55 | 113 12 B 20,900
8665960 | 9.6 48 | 106 10 B 19,500 8666110 | 11.1 56 | 120 12 B 22,000
8665970 | 9.7 49 | 106 10 B 19,500 8666120 | 11.2 56 | 120 12 B 22,000
8665975 | 9.75 49 | 106 10 B 19,500 8666130 | 11.3 57 | 120 12 B 22,000
8665980 | 9.8 49 | 106 10 B | 19,500 8666140 | 11.4 57 | 120 12 B | 22,000
8665990 | 9.9 50 | 106 10 B 19,500 8666150 | 11.5 58 | 120 12 B 22,000
8666000 | 10 50 | 106 10 B | 19,500 8666160 | 11.6 58 | 120 12 B | 22,400
8666010 | 10.1 -11 51 | 113 11 B | 20,300 8666170 | 11.7 59 | 120 12 B | 22,400
8681010 | 10.1 51 | 113 12 B | 20,300 8666180 | 11.8 59 | 120 12 B | 22,400
8666020 | 10.2 -11 51 | 113 11 B | 20,300 8666190 | 11.9 60 | 120 12 B | 22,400
8681020 | 10.2 51 | 113 12 B | 20,300 8666200 |12 60 | 120 12 B | 22,400
8666025 | 10.25 - 11 52 | 113 1 B | 20,300 8666210 | 12.1 -13 61 | 128 13 B | 23,500
8666030 | 10.3 -11 52 | 113 11 B | 20,300 || 8681210 | 12.1 61 | 128 14 B | 23,500

% =NEW SIZES B=1Z# 1R B=Standard stock item

[ NEXT )2
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Y—JUNo. ; 2R | vvyoR | EE | REfE | AN RIEEEZAMLE] BR | &R | VrVIR | EE | REAME
EDP No. -Ds L Ds | Stock | (Yen) EDP No. 2 L Ds | Stock | (Yen)
8666220 | 12.2 -13 61 | 128 13 B | 23,500 8666380 | 13.8 69 | 134 14 B | 25,200
8681220 |12.2 61 | 128 14 B 23,500 8666390 |13.9 70 | 134 14 B 25,200
8666230 | 123 -13 62 | 128 13 B | 23,500 8666400 |14 70 | 134 14 B | 25,200
8681230 | 12.3 62 | 128 14 B | 23,500 8666410 | 14.1 -15 71 | 140 15 B | 26,200
8666240 | 124 -13 62 | 128 13 B 23,500 | *| 8681410 | 14.1 71 | 140 16 B 26,200
8681240 | 12.4 62 | 128 14 B 23,500 8666420 | 14.2 -15 71 | 140 15 B 26,200
8666250 | 125 -13 63 | 128 13 B 23,500 | *| 8681420 | 14.2 71 | 140 16 B 26,200
8681250 | 12.5 63 | 128 14 B 23,500 8666430 | 143 -15 72 | 140 15 B 26,200
8666260 | 12.6 -13 63 | 128 13 B 24,000 | *| 8681430 | 14.3 72 | 140 16 B 26,200
8681260 | 12.6 63 | 128 14 B | 24,000 8666440 | 144 -15 72 | 140 15 B | 26,200
8666270 |12.7 -13 64 | 128 13 B | 24,000 || 8681440 | 14.4 72 | 140 16 B | 26,200
8681270 | 12.7 64 | 128 14 B | 24,000 8666450 | 14.5 -15 73 | 140 15 B | 26,200
8666275 | 12.75 -13 64 | 128 13 B | 24,000 || 8681450 | 14.5 73 | 140 16 B | 26,200
8666280 | 12.8 -13 64 | 128 13 B | 24,000 8666460 | 14.6 -15 73 | 140 15 B | 26,800
8681280 | 12.8 64 | 128 14 B | 24,000 || 8681460 | 14.6 73 | 140 16 B | 26,800
8666290 | 129 -13 65 | 128 13 B | 24,000 8666470 | 14.7 -15 74 | 140 15 B | 26,800
8681290 |12.9 65 | 128 14 B | 24,000 | % 8681470 |14.7 74 | 140 16 B | 26,800
8666300 |13 -13 65 | 128 13 B | 24,000 8666480 | 14.8 -15 74 | 140 15 B | 26,800
8681300 |13 65 | 128 14 B | 24,000 | 8681480 |14.8 74 | 140 16 B | 26,800
8666310 | 13.1 66 | 134 14 B | 24,700 8666490 | 149 -15 75 | 140 15 B | 26,800
8666320 |13.2 66 | 134 14 B | 24,700 | | 8681490 | 14.9 75 | 140 16 B | 26,800
8666330 | 13.3 67 | 134 14 B | 24,700 8666500 |15 -15 75 | 140 15 B | 26,800
8666340 | 13.4 67 | 134 14 B | 24,700 | | 8681500 | 15 75 | 140 16 B | 26,800
8681343 | 13.43 68 | 134 14 B | 24,700 8666510 | 15.1 76 | 145 16 B | 27,900
8666350 | 13.5 68 | 134 14 B | 25,200 8666520 | 15.2 76 | 145 16 B | 27,900
8681355 | 13.55 68 | 134 14 B | 25,200 8666530 | 15.3 77 | 145 16 B | 27,900
8666360 | 13.6 68 | 134 14 B | 25,200 8666540 | 15.4 77 | 145 16 B | 27,900
8666370 | 13.7 69 | 134 14 B | 25,200 8666550 | 15.5 78 | 145 16 B | 27,900
- PAIVDHRAFpIETE TS, -See p.1 for explanation of icons. % =NEW SIZES B=1Z#7EEmMm B=Standard stock item

| NEXT )2
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B :mm  Unit:mm

AN\ =Ry ER | £R | VIR | EE | REME | [ ReglAMIEESSAMLE] BER | £R | VrVoR | | (REME
EDP No. Dc-Ds 2 L Ds | Stock | (Yen) EDP No. Dc-Ds 2 L Ds | Stock | (Yen)
8681555 | 15.55 78 | 145 16 B | 28,600 17.8 89 | 155 18 0 -
8666560 | 15.6 78 | 145 16 B | 28,600 17.9 90 | 155 18 0] -
8666570 | 15.7 79 | 145 16 B | 28,600 8666800 |18 90 | 155 18 B | 41,700
8666580 |15.8 79 | 145 16 B | 28,600 18.1 91 | 160 20 (] -
8666590 | 15.9 80 | 145 16 B 28,600 | * 18.2 91 | 160 20 [ —
8666600 | 16 80 | 145 16 B 28,600 | * 18.3 92 | 160 20 L] —
16.1 81 | 150 18 | — pS 18.4 92 | 160 20 (] —
16.2 81 | 150 18 Ll — 8666850 | 18.5 -19 93 | 160 19 B 47,600
16.3 82 | 150 18 | — | 8681850 | 18.5 93 | 160 20 B 47,600
16.4 82 | 150 18 L] - * 18.6 93 | 160 20 [] —
8666650 | 16.5 -17 83 | 150 17 B | 35,000 || 8681870 | 18.7 94 | 160 20 B | 47,700
8681650 |16.5 83 | 150 18 B | 35,000 | 18.8 94 | 160 20 [] =
16.6 83 | 150 18 L] - * 18.9 95 | 160 20 L] —
8681670 | 16.7 84 | 150 18 B | 35,400 8666900 (19 -19 95 | 160 19 B | 47,700
16.8 84 | 150 18 OJ - #%| 8681900 | 19 95 | 160 20 B | 47,700
16.9 85 | 150 18 Ll = # 19.1 96 | 165 20 ] =
8666700 |17 -17 85 | 150 17 B | 35,400 | 19.2 9 | 165 20 (] -
8681700 |17 85 | 150 18 B | 35,400 | 8681930 |19.3 97 | 165 20 B | 53,500
17.1 86 | 155 18 OJ - # 19.4 97 | 165 20 (] —
17.2 86 | 155 18 O = 8666950 | 19.5 98 | 165 20 B | 53,500
8681730 | 17.3 87 | 155 18 B | 41,100 | | 8681955 | 19.55 98 | 165 20 B | 54,100
17.4 87 | 155 18 O = * 19.6 98 | 165 20 [] =
8666750 | 17.5 88 | 155 18 B | 41,100 19.7 99 | 165 20 (] —
8681755 | 17.55 88 | 155 18 B | 41,700 19.8 99 | 165 20 [] -
17.6 88 | 155 18 O] - * 19.9 100 | 165 20 (] -
17.7 89 | 155 18 Ol = 8667000 |20 100 | 165 20 B | 54,100
% =NEW SIZES B=1R#7£Em B=Standard stock item
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B{i7 :mm  Unit:mm

PN\ VRIEEEZ ] BER | £R | Yr/oR | 1EE | RE(MHE P\ RIEEEIZ ] BR | £R | Yr/oR | 1EEE | IREE(HS
EDP No. Dc-Ds 2 L Ds | Stock |  (Yen) EDP No. 2 L Ds |[Stock |  (Yen)
8667200 | 2 - 3 18 70 3 B 13,000 8667400 | 4 36 86 4 B 13,500
8667210 | 2.1 - 3 19 70 3 B 13,000 8667410 | 4.1 - 5 37 95 5 B 13,900
8667220 | 2.2 - 3 20 70 3 B 13,000 | *| 8682410 | 4.1 37 95 6 B 13,900
8667230 | 23 - 3 21 70 3 B 13,000 8667420 | 4.2 - 5 38 95 5 B 13,900
8667240 | 24 - 3 22 70 3 B 13,000 | *| 8682420 | 4.2 38 95 6 B 13,900
8667250 | 2.5 - 3 23 70 3 B 13,000 8667430 | 43 - 5 39 95 5 B 13,900
8667260 | 2.6 - 3 24 78 3 B 13,000 | *| 8682430 | 4.3 39 95 6 B 13,900
8667270 | 2.7 - 3 25 78 3 B 13,000 8667440 | 44 - 5 40 95 5 B 13,900
8667276 | 2.76- 3 25 78 3 B 13,000 | *| 8682440 | 4.4 40 95 6 B 13,900
8667278 | 2.78- 3 26 78 3 B 13,000 | *| 8682445 | 4.45 41 95 6 B 13,900
8667280 | 2.8 - 3 26 78 3 B 13,000 8667450 | 45 - 5 41 95 5 B 13,900

% 8667283 | 2.83- 3 26 78 3 B 13,000 | *| 8682450 | 4.5 41 95 6 B 13,900
% 8667287 | 2.87- 3 26 78 3 B 13,000 8667460 | 4.6 - 5 42 95 5 B 14,200

8667290 | 2.9 - 3 27 78 3 B 13,000 | *| 8682460 | 4.6 42 95 6 B 14,200
8667300 | 3 - 3 27 78 3 B 13,000 8667462 | 4.62- 5 42 95 5 B 14,200
8667310 | 3.1 28 86 4 B 13,400 8667464 | 4.64- 5 42 95 5 B 14,200
8667315 3.15 29 86 4 B 13,400 | *| 8682464 | 4.64 42 95 6 B 14,200
8667320 | 3.2 29 86 4 B 13,400 8667470 | 47 - 5 43 95 5 B 14,200
8667326 | 3.26 29 86 4 B 13,400 | *| 8682470 | 4.7 43 95 6 B 14,200
8667330 | 3.3 30 86 4 B 13,400 8667480 | 48 - 5 44 95 5 B 14,200
8667340 | 3.4 31 86 4 B 13,400 | *| 8682480 | 4.8 44 95 6 B 14,200
8667350 | 3.5 32 86 4 B 13,400 8667485 | 4.85 44 95 6 B 14,200
8667360 | 3.6 33 86 4 B 13,500 8667490 | 49 - 5 45 95 5 B 14,200
8667366 | 3.66 33 86 4 B 13,500 | *| 8682490 | 4.9 45 95 6 B 14,200
8667368 | 3.68 34 86 4 B 13,500 8667500 | 5 - 5 45 95 5 B 14,200
8667370 | 3.7 34 86 4 B 13,500 | *| 8682500 | 5 45 95 6 B 14,200
| 8667373 | 3.73 34 86 4 B 13,500 8667510 | 5.1 41 | 100 6 B 15,000
8667375 | 3.75 34 86 4 B 13,500 8667520 | 5.2 42 | 100 6 B 15,000
8667380 | 3.8 35 86 4 B 13,500 8667525 | 5.25 42 | 100 6 B 15,000
8667390 | 3.9 36 86 4 B 13,500 8667530 | 5.3 43 | 100 6 B 15,000
- PAIVDHAFPIETE TS, -Seep.1 for explanation of icons. % =NEW SIZES B=1Z# 75 B=Standard stock item
| NEXT )2
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B :mm  Unit:mm

&

Y—JUNo. \BR -+ Bl 3 =MPA YV 3Rk =il I /' —Il No. R | YvUoR | EE | REME
EDP No. ) L Ds Stock | (Yen) EDP No. L Ds Stock | (Yen)

8667540 | 5.4 44 | 100 6 B 15,000 8667700 | 7 - 7 56 | 109 7 B 16,800
8667550 | 5.5 44 | 100 6 B 15,000 | *| 8682700 | 7 56 | 109 8 B 16,800
8667552 | 5.52 45 | 100 6 B 15,800 8667710 | 7.1 57 | 118 8 B 17,700
8667554 | 5.54 45 | 100 6 B 15,800 8667720 | 7.2 58 | 118 8 B 17,700
8667560 | 5.6 45 | 100 6 B 15,800 8667725 | 7.25 58 | 118 8 B 17,700
8667570 | 5.7 46 | 100 6 B 15,800 8667730 | 7.3 59 | 118 8 B 17,700
8667580 | 5.8 47 | 100 6 B 15,800 8667736 | 7.36 59 | 118 8 B 17,700
8667590 | 5.9 48 | 100 6 B 15,800 8667738 | 7.38 60 | 118 8 B 17,700
8667600 | 6 48 | 100 6 B 15,800 8667740 | 7.4 60 | 118 8 B 17,700
8667610 | 6.1 - 7 49 | 109 7 B 15,800 | *| 8682745 | 7.45 60 | 118 8 B 17,700

¢/ 8682610 | 6.1 49 | 109 8 B 15,800 8667750 | 7.5 60 | 118 8 B 17,700
8667620 | 6.2 - 7 50 | 109 7 B 15,800 8667752 | 7.52 61 | 118 8 B 18,700

% 8682620 | 6.2 50 | 109 8 B 15,800 8667754 | 7.54 61 | 118 8 B 18,700
8667625 | 6.25- 7 50 | 109 7 B 15,800 8667760 | 7.6 61 | 118 8 B 18,700
8667630 | 63 - 7 51 | 109 7 B 15,800 8667770 | 7.7 62 | 118 8 B 18,700

%/ 8682630 | 6.3 51 | 109 8 B 15,800 8667775 | 7.75 62 | 118 8 B 18,700
8667635 | 6.35- 6.35| 52 | 109 635| B 15,800 8667780 | 7.8 63 | 118 8 B 18,700
8667640 | 6.4 - 7 52 | 109 7 B 15,800 8667790 | 7.9 64 | 118 8 B 18,700

%/ 8682640 | 6.4 52 | 109 8 B 15,800 8667800 | 8 64 | 118 8 B 18,700
8667650 | 6.5 - 7 52 | 109 7 B 15,800 8667810 | 8.1 - 9 65 | 128 9 B 19,700

¢/ 8682650 | 6.5 52 | 109 8 B 15,800 | *| 8682810 | 8.1 65 | 128 10 B 19,700
8667660 | 6.6 - 7 53 | 109 7 B 16,800 8667820 | 8.2 - 9 66 | 128 9 B 19,700

‘| 8682660 | 6.6 53 | 109 8 B 16,800 | *| 8682820 | 8.2 66 | 128 10 B 19,700
8667670 | 6.7 - 7 54 | 109 7 B 16,800 8667825 | 8.25- 9 66 | 128 9 B 19,700

¢/ 8682670 | 6.7 54 | 109 8 B 16,800 8667830 | 83 - 9 67 | 128 9 B 19,700
8667675 | 6.75- 7 54 | 109 7 B 16,800 | *| 8682830 | 8.3 67 | 128 10 B 19,700
8667680 | 6.8 - 7 55 | 109 7 B 16,800 8667840 | 84 - 9 68 | 128 9 B 19,700

¢ 8682680 | 6.8 55 | 109 8 B 16,800 | *| 8682840 | 8.4 68 | 128 10 B 19,700
8667690 | 6.9 - 7 56 | 109 7 B 16,800 8667850 | 85 - 9 68 | 128 9 B 19,700

% 8682690 | 6.9 56 | 109 8 B 16,800 | *| 8682850 | 8.5 68 | 128 10 B 19,700
3 =NEW SIZES B=1R#E7EEm B=Standard stock item
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PN\ VRIEEEIZ 0] BER | £R | Yr/oR | 1EE | RE(MHE P\ RIEEEIZ ] BR | £R | Yr/oR | 1EEE | IREE(HS
EDP No. Dc-Ds 2 L Ds | Stock |  (Yen) EDP No. 2 L Ds |[Stock |  (Yen)
8667860 | 8.6 - 9 69 | 128 9 B 20,800 | *¢| 8683010 | 10.1 81 | 146 12 B 23,300
%| 8682860 | 8.6 69 | 128 10 B 20,800 8668020 | 10.2 -11 82 | 146 11 B 23,300
8667870 | 8.7 - 9 70 | 128 9 B 20,800 | *| 8683020 | 10.2 82 | 146 12 B 23,300
| 8682870 | 8.7 70 | 128 10 B 20,800 8668025 | 10.25-11 82 | 146 11 B 23,300
8667875 | 8.75- 9 70 | 128 9 B 20,800 8668030 | 10.3 -11 83 | 146 11 B 23,300
8667880 | 8.8 - 9 71 | 128 9 B 20,800 | *| 8683030 | 10.3 83 | 146 12 B 23,300
| 8682880 | 8.8 71 | 128 10 B 20,800 8668040 | 10.4 -11 84 | 146 11 B 23,300
8667890 | 89 - 9 72 | 128 9 B 20,800 | *| 8683040 | 10.4 84 | 146 12 B 23,300
| 8682890 | 8.9 72 | 128 10 B 20,800 8668050 | 10.5 -11 84 | 146 11 B 23,300
8667900 | 9 - 9 72 | 128 9 B 20,800 | *| 8683050 | 10.5 84 | 146 12 B 23,300
| 8682900 | 9 72 | 128 10 B 20,800 8668060 | 10.6 -11 85 | 146 11 B 24,100
8667910 | 9.1 73 | 136 10 B 21,700 | *| 8683060 | 10.6 85 | 146 12 B 24,100
8667920 | 9.2 74 | 136 10 B 21,700 8668070 | 10.7 -11 86 | 146 11 B 24,100
8667924 | 9.24 74 | 136 10 B 21,700 | | 8683070 | 10.7 86 | 146 12 B 24,100
8667925 9.25 74 | 136 10 B 21,700 8668075 | 10.75-11 86 | 146 11 B 24,100
8667926 | 9.26 75 | 136 10 B 21,700 8668080 | 10.8 -11 87 | 146 11 B 24,100
8667930 | 9.3 75 | 136 10 B 21,700 | *¢| 8683080 | 10.8 87 | 146 12 B 24,100
8667936 | 9.36 75 | 136 10 B 21,700 8668090 | 10.9 -11 88 | 146 11 B 24,100
8667938 | 9.38 76 | 136 10 B 21,700 | | 8683090 | 10.9 88 | 146 12 B 24,100
8667940 | 9.4 76 | 136 10 B 21,700 8668100 | 11  -11 88 | 146 11 B 24,100
8667950 | 9.5 76 | 136 10 B 21,700 | *| 8683100 | 11 88 | 146 12 B 24,100
8667952 | 9.52 77 | 136 10 B 22,000 8668110 | 11.1 89 | 156 12 B 25,200
8667954 | 9.54 77 | 136 10 B 22,000 8668120 | 11.2 90 | 156 12 B 25,200
8667960 | 9.6 77 | 136 10 B 22,000 8668122 | 11.22 90 | 156 12 B 25,200
8667970 | 9.7 78 | 136 10 B 22,000 8668124 | 11.24 90 | 156 12 B 25,200
8667975 | 9.75 78 | 136 10 B 22,000 8668130 | 11.3 91 | 156 12 B 25,200
8667980 | 9.8 79 | 136 10 B 22,000 8668136 | 11.36 91 | 156 12 B 25,200
8667990 | 9.9 80 | 136 10 B 22,000 8668138 | 11.38 92 | 156 12 B 25,200
8668000 | 10 80 | 136 10 B 22,000 8668140 | 11.4 92 | 156 12 B 25,200
8668010 | 10.1 -11 81 | 146 11 B 23,300 8668150 | 11.5 92 | 156 12 B 25,200
- PAIVDHAFPIETE TS, -Seep.1 for explanation of icons. % =NEW SIZES B=1Z# 7R B=Standard stock item

| NEXT b
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Y—JUNo. \BR -+ Rl 3 =MPA YV 3E 34k -+l A /' —Il No. R | YvUoR | EE | REME
EDP No. ) L Ds Stock | (Yen) EDP No. L Ds Stock | (Yen)
8668160 | 11.6 93 | 156 12 B | 26,300 8668340 | 13.4 108 | 176 14 B | 28,900
8668170 | 11.7 94 | 156 12 B | 26,300 | *¢| 8683343 | 13.43 108 | 176 14 B | 28,900
8668180 | 11.8 95 | 156 12 B | 26,300 8668350 | 13.5 108 | 176 14 B | 28,900
8668190 | 11.9 9% | 156 12 B | 26,300 | *¢| 8683355 | 13.55 109 | 176 14 B | 29,900
8668200 | 12 9% | 156 12 B | 26,300 8668360 | 13.6 109 | 176 14 B | 29,900
8668210 | 12.1 -13 97 | 167 13 B | 27,000 8668370 | 13.7 110 | 176 14 B | 29,900
¢/ 8683210 | 12.1 97 | 167 14 B | 27,000 8668380 | 13.8 111 | 176 14 B | 29,900
8668220 | 12.2 -13 98 | 167 13 B | 27,000 8668390 | 13.9 112 | 176 14 B | 29,900
¢ 8683220 | 12.2 98 | 167 14 B | 27,000 8668400 | 14 112 | 176 14 B | 29,900
8668230 | 123 -13 99 | 167 13 B | 27,000 8668410 | 14.1 -15 113 | 185 15 B | 31,100
¢ 8683230 | 12.3 99 | 167 14 B | 27,000 | *| 8683410 | 14.1 113 | 185 16 B | 31,100
8668240 | 124 -13 100 | 167 13 B | 27,000 8668420 | 14.2 -15 114 | 185 15 B | 31,100
%| 8683240 | 12.4 100 | 167 14 B | 27,000 | *| 8683420 | 14.2 114 | 185 16 B | 31,100
8668250 | 125 -13 100 | 167 13 B | 27,000 8668430 | 14.3 -15 115 | 185 15 B | 31,100
¥| 8683250 | 12.5 100 | 167 14 B | 27,000 | | 8683430 | 14.3 115 | 185 16 B | 31,100
8668260 | 12.6 -13 101 | 167 13 B | 28,100 8668440 | 144 -15 116 | 185 15 B | 31,100
% 8683260 | 12.6 101 | 167 14 B | 28,100 | | 8683440 | 14.4 116 | 185 16 B | 31,100
8668270 | 12.7 -13 102 | 167 13 B | 28,100 8668450 | 14.5 -15 116 | 185 15 B | 31,100
¥| 8683270 | 12.7 102 | 167 14 B | 28,100 | *| 8683450 | 14.5 116 | 185 16 B | 31,100
8668275 | 12.75-13 102 | 167 13 B | 28,100 8668460 | 14.6 -15 117 | 185 15 B | 31,600
8668280 | 12.8 -13 103 | 167 13 B | 28,100 | | 8683460 | 14.6 117 | 185 16 B | 31,600
‘| 8683280 | 12.8 103 | 167 14 B | 28,100 8668470 | 14.7 -15 118 | 185 15 B | 31,600
8668290 | 129 -13 104 | 167 13 B | 28,100 | *| 8683470 | 14.7 118 | 185 16 B | 31,600
¢ 8683290 | 12.9 104 | 167 14 B | 28,100 8668480 | 14.8 -15 119 | 185 15 B | 31,600
8668300 | 13 -13 104 | 167 13 B | 28,100 | *| 8683480 | 14.8 119 | 185 16 B | 31,600
¢/ 8683300 | 13 104 | 167 14 B | 28,100 8668490 | 149 -15 120 | 185 15 B | 31,600
8668310 | 13.1 105 | 176 14 B | 28,900 | *| 8683490 | 14.9 120 | 185 16 B | 31,600
8668320 | 13.2 106 | 176 14 B | 28,900 8668500 | 15 -15 120 | 185 15 B | 31,600
8668325 | 13.25 106 | 176 14 B | 28,900 | *¢| 8683500 | 15 120 | 185 16 B | 31,600
8668330 | 13.3 107 | 176 14 B | 28,900 8668510 | 15.1 121 | 193 16 B | 32,700
3 =NEW SIZES B=1R#E7EEm B=Standard stock item

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

ADO-SUS-5D
SSSS>> &

I
)
<
RREEYYZDY £

R thinning

#Ds

*BAAIIN—ILIZRIZ 96 ZBZ DT AN 5B

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

FEED
P18

AN I

S
h8 3° AT

|
WXL

N FROM ]

CARBIDE

B{i7 :mm  Unit:mm

¥—JUNo. £R | yryoR |18 | EEME | AINCRICERAILLE] ER | &R | VrYoR | 118 | S
EDP No. L Ds Stock | (Yen) EDP No. Dc-Ds 2 L Ds Stock | (Yen)
8668520 | 15.2 122 | 193 16 B | 32,700 | x| 8683755 | 17.55 123 | 191 18 B | 48,400

8668525 | 15.25 122 | 193 16 B | 32,700 | x 17.6 124 | 191 18 O] -
8668530 | 15.3 123 | 193 16 B | 32,700 | x 17.7 124 | 191 18 Ol —
8668540 | 15.4 124 | 193 16 B | 32,700 | 17.8 125 | 191 18 U] -
8668550 | 15.5 124 | 193 16 B 32,700 | * 17.9 126 | 191 18 ] —
8683555 | 15.55 125 | 193 16 B 33,800 8668800 | 18 126 | 191 18 B 48,400
8668560 | 15.6 125 | 193 16 B 33,800 | * 18.1 127 | 198 20 [l —
8668570 | 15.7 126 | 193 16 B 33,800 | * 18.2 128 | 198 20 U] -
8668580 | 15.8 127 | 193 16 B 33,800 | * 18.3 129 | 198 20 L] —
8668590 | 15.9 128 | 193 16 B | 33,800 | 18.4 129 | 198 20 U] -
8668600 | 16 128 | 193 16 B | 33,800 8668850 | 18.5 -19 130 | 198 19 B | 52,700
16.1 113 | 184 18 L] = %| 8683850 | 18.5 130 | 198 20 B | 52,700
16.2 114 | 184 18 ] - e 18.6 131 | 198 20 L] =
16.3 115 | 184 18 ] = %| 8683870 | 18.7 131 | 198 20 B | 54,800
16.4 115 | 184 18 ] - e 18.8 132 | 198 20 L] =
8668650 | 16.5 -17 116 | 184 17 B | 38,000 | 18.9 133 | 198 20 L] -
8683650 | 16.5 116 | 184 18 B | 38,000 8668900 | 19 -19 133 | 198 19 B | 54,800
8668650 | 16.5 -17 116 | 184 17 B | 38,000 | | 8683900 | 19 133 | 198 20 B | 54,800
16.6 117 | 184 18 ] - * 19.1 134 | 205 20 O =
8683670 | 16.7 117 | 184 18 B | 40,900 | 3¢ 19.2 135 | 205 20 ] -
16.8 118 | 184 18 ] - *| 8683930 | 19.3 136 | 205 20 B | 56,100
16.9 119 | 184 18 I = B 19.4 136 | 205 20 ] -
8668700 | 17 -17 119 | 184 17 B | 40,900 8668950 | 19.5 137 | 205 20 B | 56,100
8683700 | 17 119 | 184 18 B | 40,900 | *¢| 8683955 | 19.55 137 | 205 20 B | 57,700
17.1 120 | 191 18 ] — B 19.6 138 | 205 20 ] =
17.2 121 | 191 18 [l = * 19.7 138 | 205 20 ] -
8683730 | 17.3 122 | 191 18 B | 44,700 | x 19.8 139 | 205 20 Ol —
17.4 122 | 191 18 ] = ¥ 19.9 140 | 205 20 O] -
8668750 | 17.5 123 | 191 18 B | 44,700 8669000 | 20 140 | 205 20 B | 57,700
- PAIVDHBEp 1 ZTE TSV, -See p.1 for explanation of icons. % =NEW SIZES B=1Z#7fEm B=Standard stock item
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M YIHIRERER  Cuting Conditions
ADO-SUS-3D - ADO-SUS-5D

) NiZ2SE FIVER HBERRTY LR
Work Material Ni-Based Alloy Titanium Alloy Precipitation Stainless Steel
(Inconel 718) (Ti-6AI1-4V) (SUS630)
DR 10~30 m/min 30~50 m/min 40 ~60 m/min
g Speed
B [El35EE EDE [El¥5EE 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 0.28 ~ 0.4
1. COYHIRHEER, KBMETEIRF R OASHSHZERT 2HBEa0BDTT . 1. The above speeds and feeds are for drilling with water-soluble coolant and
2. KBMELIEIAAE, HIREE20ME~ S0BFEREDREDBDZEERTE L, internal coolant supply.
3. RACEHEYIESHEE o (2 2O £ R BACEMTINEHE DOSIE. PIEEEE30% FFTTFEL. 2 Slrjita'ble cutting fluid is water-soluble high density coolant (20 - 30 times
4. RULEBICELTE, SOBNOKLIL Y AL, RULORNZ0.02mmFicgpz _ dilution). o
TFEN 3. When using non-water-soluble or water-soluble coolant (over 20times dilution),
) . sy TSR E R reduce cutting speed by 30%.
5. @aj*ﬁo)ﬁﬁ(; LoD EATLN ZFE. oDy REIHES ST60) 4. Equip the drill with a scratch-and dust-free collet and minimize drill deflection
RECLTFEL, ) to less than 0.02mm.
B. MINDEE D FIB ~S TILDRAICIED X T, 5. Fasten the work material to reduce the possibility of work deformation,
BHRBD T 4 LY FAFRELTTIEL, deflection of machined surface, or vibration.
% AVARIL718FIFZUHETIMASEICELTIE. TSRS 3D UTDBEEDH. FiEkHEn 6. Aclogged oil hole can lead to a breakage. Make sure that a filter is attached to
EAENET. 3DEBRHBEE WRICHLTRAT 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-GDS2U—XD¥FE -

H#SEICERBIE/\1 X UL VPH-GDS

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

Q SEBBFEINLCIELTH oo

mgﬁ'ﬁlcfgﬂé Excellent wear resistance

O —THEINT .o

tﬂ‘ﬁ“?&@%ﬂi’&}[ﬂfﬁu ﬁib’ttﬂb <§=$ﬁ£ Reduced cutting heat generation and stable chip shape

Oy THHRT. BLIERE ...

,A_’;E\ ;ﬁ;ﬁﬂﬂfﬁu Prevention of chipping and tool breakage

SREH. YD TEL MRASEICHBELICHFRHSSFUILTT,

MASEDEXTIBETHHIAKRTRFEDHDHITETT,

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 wlﬁﬁg?¥m Test cut results of VPH-GDS

E(EFI’E‘ VPH-GDS ¢5.9 INIIEL Number of Holes

5 10 15 20
R \ \ |
R —— Inconel 718 (43HRC)
YIHLERE ; . E#
Cutting Szpeed 6m/min (324min") VPH'GDS VTear
iibiiﬁ 19mm/min (0.06mm/rev)
eed
TURE 12mm (IEP) 3mmRF v 7 -
De/pthLOf Hole Blind Pecking Cﬁir]‘ntieﬁr ,BK;Hk

reakage

BIHHE TKBHELIEIHF (S4ER%EMH)
Coolant Non-Water-Soluble (External)
fE At MYV =5t (BT40)
Machine Vertical Machining Center

SRR/ \A RAZRALCERIMRT A IC, Yv—T BEGTUINIEEE After drilling 6 holes
BREEFRRHBR. BYLEEDOVIRIL718D VPH-GDS p—
MILCBVT. it RzE MRS ERELE U, i i
MR ERABHEIEEE ORECTREN T 2R -
RUFLR.

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




%Emm*ﬁ*l \4 Z I< U }IJ Z 9 7“’1:2 Powder HSS Drill Stub Type for Hardened Steel

VPH-GDS

I

i

i

I

i
¢Ds

== = & &

T1-T7euMAUN Xy vZvd  REYVZUD
Four Facet point X thinning R thinning
(Dc=15) (1.5<Dc<4) (4=Do) L

Dc=13: a=130°

Y N =
o - R D AN *10.01mmEV Y1 XICER
v or WDI h8 h7 30 P30 Applies to sizes in 0.01mm increment
Dc<2  2=Dc<6*2 *2 0.1mm VYA XSEA

2=Dc<6* 6=Dc Applies to sizes in 0.Imm increment

Bfi:mm  Unit:mm

voine. iz [ERSTER T BT L AT Yo | T Rl bl Rl
8599005 0.5 2,560 8608081 0.81 2,220
8608051 0.51 2,630 8608082 0.82 2,220
8608052 0.52 } 2,630 8608083 0.83 5 2,220
8608053 0.53 2,630 8608084 0.84 2,220
8608054 0.54 2,630 8608085 0.85 1,930
8608055 0.55 2,330 8608086 0.86 2,220
8608056 0.56 2,630 8608087 0.87 2,220
8608057 0.57 35 2,630 8608088 0.88 2,220
8608058 0.58 2,630 8608089 0.89 2,220
8608059 0.59 2,630 8599009 0.9 1,930
8599006 0.6 2,330 8608091 0.91 > 2,040
8608061 0.61 2,410 8608092 0.92 2,040
8608062 0.62 2,410 8608093 0.93 2,040
8608063 0.63 2,410 8608094 0.94 3 2,040
8608064 0.64 4 2,410 8608095 0.95 1,790
8608065 0.65 38 3 D 2,130 8608096 0.96 3 D 2,040
8608066 0.66 2,410 8608097 0.97 2,040
8608067 0.67 2,410 8608098 0.98 2,040
8608068 0.68 2,410 8608099 0.99 2,040
8608069 0.69 2,410 8599010 1 1,790
8599007 0.7 2,130 8608101 1.01 6 1,920
8608071 0.71 2,350 8608102 1.02 1,920
8608072 0.72 > 2,350 8608103 1.03 1,920
8608073 0.73 2,350 8608104 1.04 1,920
8608074 0.74 2,350 8608105 1.05 1,670
8608075 0.75 2,030 8608106 1.06 1,920
8608076 0.76 2,350 8608107 1.07 1,920
8608077 0.77 2,350 8608108 1.08 1,920
8608078 0.78 5 2,350 8608109 1.09 7 39 1,920
8608079 0.79 2,350 8599011 1.1 1,670
8599008 0.8 2,030 8608111 1.1 1,920

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

| NEXT )g
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SREHAKRFKR/INA ARV XA5TH

Powder HSS Drill Stub Type for Hardened Steel

VPH-GDS

——

E

$ &

i
i
$Ds

T1=I7RyMMYN XYV Zvd  REYVZUY
s (5<hity  Gste” L
Dc=13: a=130"
el A " OOImAUS AR
2<BESRn 2B Coien e s heement
m B{ii:mm Unit:mm
Y—JLNo. SR |UwoR| 7EE | IS —JLNo. ‘ Ml BR | ©F |Uro| | i
EDP No. L Ds Stock (Yen) EDP No. Dc 2 L Ds Stock (Yen)
8608112 1.12 1,920 8608143 1.43 1,920
8608113 1.13 1,920 8608144 1.44 1,920
8608114 1.14 1,920 8608145 1.45 1,670
8608115 1.15 7 39 1,670 8608146 1.46 1,920
8608116 1.16 1,920 8608147 1.47 ’ 4 1,920
8608117 1.17 1,920 8608148 1.48 1,920
8608118 1.18 1,920 8608149 1.49 1,920
8608119 119 1,920 8599015 1.5 1,670
8599012 1.2 1,670 8608151 1.51 1,720
8608121 1.21 1,920 8608152 1.52 1,720
8608122 1.22 1,920 8608153 1.53 1,720
8608123 1.23 1,920 8608154 1.54 1,720
8608124 1.24 1,920 8608155 1.55 1,490
8608125 1.25 1,670 8608156 1.56 1,720
8608126 1.26 s 0 1,920 8608157 1.57 1,720
8608127 1.27 3 D 1,920 8608158 1.58 3 D 1,720
8608128 1.28 1,920 8608159 1.59 1,720
8608129 1.29 1,920 8599016 1.6 1,490
8599013 1.3 1,670 8608161 1.61 10 2 1,720
8608131 1.31 1,920 8608162 1.62 1,720
8608132 1.32 1,920 8608163 1.63 1,720
8608133 1.33 1,920 8608164 1.64 1,720
8608134 1.34 1,920 8608165 1.65 1,490
8608135 1.35 1,670 8608166 1.66 1,720
8608136 1.36 1,920 8608167 1.67 1,720
8608137 1.37 9 a1 1,920 8608168 1.68 1,720
8608138 1.38 1,920 8608169 1.69 1,720
8608139 1.39 1,920 8599017 1.7 1,490
8599014 1.4 1,670 8608171 1.71 1,720
8608141 1.41 1,920 8608172 1.72 11 43 1,720
8608142 1.42 1,920 8608173 1.73 1,720

- PAOVDHRAIFPIZCETEL,

-See p.1 for explanation of icons.

s

D=1Z# % EMR D=Standard stock item

[ NEXT )2



m B{i:mm  Unit:mm

v | EE Rl R - il Bl <l v
8608174 1.74 1,720 8608214 2.14 2,030
8608175 1.75 1,490 8608215 2.15 1,760
8608176 1.76 1,720 8608216 2.16 2,030
8608177 1.77 1,720 8608217 2.17 P 2,030
8608178 1.78 1,720 8608218 2.18 2,030
8608179 1.79 1,720 8608219 2.19 2,030
8599018 1.8 1,490 8599022 2.2 C 1,760
8608181 1.81 1,720 8608221 2.21 2,030
8608182 1.82 | 11 43 1,720 8608222 2.22 2,030
8608183 1.83 1,720 8608223 2.23 2,030
8608184 1.84 1,720 8608224 2.24 2,030
8608185 1.85 1,490 8608225 2.25 13 45 D 1,760
8608186 1.86 1,720 8608226 2.26 2,030
8608187 1.87 P 1,720 8608227 2.27 2,030
8608188 1.88 1,720 8608228 2.28 2,030
8608189 1.89 1,720 8608229 2.29 2,030
8599019 1.9 1,490 8599023 23 C 1,760
8608191 1.91 1,720 8608231 2.31 2,030
8608192 1.92 1,720 8608232 232 2,030
8608193 1.93 1,720 8608233 233 2,030
8608194 1.94 ; 1,720 8608234 2.34 > 2,030
8608195 1.95 1,490 8608235 235 D 1,760
8608196 1.96 1,720 8608236 2.36 2,030
8608197 1.97 1,720 8608237 2.37 2,030
8608198 1.98 1,720 8608238 2.38 2,030
8608199 1.99 1,720 8608239 2.39 2,030
8599020 2 C 1,490 8599024 2.4 C 1,760
8608201 2.01 2,030 8608241 2.41 2,030
8608202 2.02 12 o 2,030 8608242 2.42 2,030
8608203 2.03 2,030 8608243 243 2,030
8608204 2.04 2,030 8608244 2.44 2,030
8608205 2.05 D 1,760 8608245 2.45 14 46 D 1,760
8608206 2.06 2,030 8608246 2.46 2,030
8608207 2.07 2,030 8608247 2.47 2,030
8608208 2.08 2,030 8608248 2.48 2,030
8608209 2.09 2,030 8608249 2.49 2,030
8599021 2.1 C 1,760 8599025 2.5 C 1,760
8608211 2.11 2,030 8608251 2.51 2,030
8608212 2.12 D 2,030 8608252 2.52 D 2,030
8608213 2.13 13 45 2,030 8608253 2.53 2,030

C.D=1Z#7EEMR C,D=Standard stock item

P ®



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

VPH-GDS
s & - & P

Tr=IrRyMIAUN XYY ZVY  REYVZUT
Four Facet point X thinning R thinning
(Dc=15) (1.5<Dc<4) (4=Do) L

Dc=13: a=130"

I

i

i

I

i
@Ds

il A R “OOummeEUs R
2<BEG 325 e to e hmm maemen
m B :mm Unit:mm
Y—JUNo. b =R |WWIR| EE | REME Y—JUNo. BR | 2R (VIR EE | REME
EDP No. L Ds | Stock (Yen) EDP No. [} L Ds | Stock (Yen)
8608254 2.54 2,030 8608285 2.85 1,760
8608255 2.55 1,760 8608286 2.86 2,030
8608256 2.56 2,030 8608287 2.87 D 2,030
8608257 2.57 P 2,030 8608288 2.88 2,030
8608258 2.58 2,030 8608289 2.89 2,030
8608259 2.59 2,030 8599029 29 C 1,760
8599026 2.6 1 0 C 1,760 8608291 291 2,030
8608261 2.61 2,030 8608292 2.92 2,030
8608262 2.62 2,030 8608293 2.93 e 8 } 2,030
8608263 2.63 2,030 8608294 2,94 2,030
8608264 2.64 2,030 8608295 2.95 D 1,760
8608265 2.65 D 1,760 8608296 2.96 2,030
8608266 2.66 2,030 8608297 2.97 2,030
8608267 2.67 2,030 8608298 2.98 2,030
8608268 2.68 2,030 8608299 2.99 2,030
8608269 2.69 3 2,030 8599030 3 C 1,760
8599027 2.7 C 1,760 8608301 3.01 2,410
8608271 2.71 2,030 8608302 3.02 2,410
8608272 2.72 2,030 8608303 3.03 2,410
8608273 2.73 2,030 8608304 3.04 2,410
8608274 2.74 2,030 8608305 3.05 D 2,110
8608275 275 | 16 48 D 1,760 8608306 3.06 2,410
8608276 2.76 2,030 8608307 3.07 2,410
8608277 2.77 2,030 8608308 3.08 | 18 50 4 2,410
8608278 2.78 2,030 8608309 3.09 2,410
8608279 2.79 2,030 8599031 3.1 C 2,110
8599028 2.8 C 1,760 8608311 3.11 2,410
8608281 2.81 2,030 8608312 3.12 2,410
8608282 2.82 2,030 8608313 3.13 D 2,410
8608283 2.83 P 2,030 8608314 3.14 2,410
8608284 2.84 2,030 8608315 3.15 2,110
- PAIVDHBIEP I ZTE RS, -See p.1 for explanation of icons. C.D=1Z#7EEMR C,D=Standard stock item
[ NEXT b
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m B{i:mm  Unit:mm

v | EE Rl R - il Bl <l v
8608316 3.16 2,410 8608356 3.56 2,680
8608317 3.17 2,410 8608357 3.57 2,680
8608318 3.18 P 2,410 8608358 3.58 P 2,680
8608319 3.19 2,410 8608359 3.59 2,680
8599032 3.2 C 2,110 8599036 3.6 C 2,330
8608321 3.21 2,410 8608361 3.61 2,680
8608322 3.22 2,410 8608362 3.62 2,680
8608323 3823 2,410 8608363 3.63 2,680
8608324 3.24 2,410 8608364 3.64 2,680
8608325 3.25 D 2,110 8608365 3.65 D 2,330
8608326 3.26 8 >0 2,410 8608366 3.66 20 > 2,680
8608327 3.27 2,410 8608367 3.67 2,680
8608328 3.28 2,410 8608368 3.68 2,680
8608329 3.29 2,410 8608369 3.69 2,680
8599033 33 C 2,110 8599037 3.7 C 2,330
8608331 3.31 2,410 8608371 3.71 2,680
8608332 3.32 2,410 8608372 3.72 2,680
8608333 3.33 2,410 8608373 3.73 2,680
8608334 3.34 2,410 8608374 3.74 2,680
8608335 3.35 D 2,110 8608375 3.75 D 2,330
8608336 3.36 ! 2,410 8608376 3.76 ‘ 2,680
8608337 3.37 2,410 8608377 3.77 2,680
8608338 3.38 2,410 8608378 3.78 2,680
8608339 3.39 2,410 8608379 3.79 2,680
8599034 34 C 2,110 8599038 3.8 C 2,330
8608341 3.41 2,410 8608381 3.81 2,680
8608342 342 2,410 8608382 3.82 2,680
8608343 343 2,410 8608383 3.83 2,680
8608344 3.44 2,410 8608384 3.84 2,680
8608345 3.45 20 = D 2,110 8608385 3.85 - o D 2,330
8608346 3.46 2,410 8608386 3.86 2,680
8608347 3.47 2,410 8608387 3.87 2,680
8608348 3.48 2,410 8608388 3.88 2,680
8608349 3.49 2,410 8608389 3.89 2,680
8599035 35 C 2,110 8599039 3.9 C 2,330
8608351 3.51 2,680 8608391 3.91 2,680
8608352 3.52 2,680 8608392 3.92 2,680
8608353 3.53 D 2,680 8608393 3.93 D 2,680
8608354 3.54 2,680 8608394 3.94 2,680
8608355 3.55 2,330 8608395 3.95 2,330

C.D={Z#EEMR C,D=Standard stock item
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%ﬁgmm *ﬁ*} \4 1 F U }ll Z 9 j‘ﬁg Powder HSS Drill Stub Type for Hardened Steel

VPH-GDS
eapes——= & & -

71-77RyM YN XY= d  REYVZVD
Four Facet point X thinning R thinning

I

i

i

I

i
¢Ds

.

(Dc=15) (15<Dc<4)  (4=DO) L
Dc=13: a=130°
il A R “OOummeEUs R
2<BEG 325 e to e hmm maemen
m B :mm Unit:mm
Y—JUNo. b =R |WWIR| EE | REME Y—JUNo. BR | 2R (VIR EE | REME
EDP No. L Ds | Stock (Yen) EDP No. [} L Ds | Stock (Yen)
8608396 3.96 2,680 8608427 4.27 2,990
8608397 3.97 2,680 8608428 4.28 D 2,990
8608398 3.98 54 4 P 2,680 8608429 4.29 2,990
8608399 3.99 2,680 8599043 4.3 C 2,620
8599040 4 C 2,330 8608431 4.31 2,990
8608401 4.01 2,990 8608432 4.32 2,990
8608402 4.02 2,990 8608433 4.33 2,990
8608403 4.03 2,990 8608434 4.34 2,990
8608404 4.04 2,990 8608435 4.35 D 2,620
8608405 4.05 D 2,620 8608436 4.36 2,990
8608406 4.06 2,990 8608437 4.37 2,990
8608407 4.07 2,990 8608438 4.38 2,990
8608408 4.08 2,990 8608439 4.39 2,990
8608409 4.09 2,990 8599044 4.4 C 2,620
8599041 4.1 C 2,620 8608441 4.41 2,990
8608411 4.11 2 2,990 8608442 442 | 24 68 6 2,990
8608412 4.12 2,990 8608443 4.43 2,990
8608413 4.13 66 2,990 8608444 4.44 2,990
8608414 4.14 ° 2,990 8608445 4.45 D 2,620
8608415 4.15 D 2,620 8608446 4.46 2,990
8608416 4.16 2,990 8608447 4.47 2,990
8608417 4.17 2,990 8608448 4.48 2,990
8608418 4.18 2,990 8608449 4.49 2,990
8608419 4.19 2,990 8599045 4.5 C 2,620
8599042 4.2 C 2,620 8608451 4.51 3,380
8608421 4.21 2,990 8608452 4.52 3,380
8608422 4.22 2,990 8608453 4.53 3,380
8608423 4.23 i 2,990 8608454 4.54 D 3,380
8608424 4.24 2,990 8608455 4.55 2,940
8608425 4.25 2,620 8608456 4.56 3,380
8608426 426 | 24 68 2,990 8608457 4.57 3,380
- PAIVDHBIEP I ZTE RS, -See p.1 for explanation of icons. C.D=1Z#7EEMR C,D=Standard stock item
[ NEXT b
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m B{i:mm  Unit:mm

v | EE Rl R - il Bl <l v
8608458 4.58 3,380 8608498 4.98 3,990
8608459 4.59 P 3,380 8608499 4.99 P 3,990
8599046 4.6 C 2,940 8599050 5 C 3,500
8608461 4.61 3,380 8608501 5.01 3,990
8608462 4.62 3,380 8608502 5.02 3,990
8608463 4.63 3,380 8608503 5.03 3,990
8608464 4.64 3,380 8608504 5.04 3,990
8608465 4.65 D 2,940 8608505 5.05 D 3,500
8608466 4.66 3,380 8608506 5.06 3,990
8608467 4.67 2 08 3,380 8608507 5.07 3,990
8608468 4.68 3,380 8608508 5.08 3,990
8608469 4.69 3,380 8608509 5.09 3,990
8599047 4.7 C 2,940 8599051 5.1 C 3,500
8608471 4.71 3,380 8608511 5.11 3,990
8608472 4.72 3,380 8608512 5.12 3,990
8608473 4.73 3,380 8608513 5.13 3,990
8608474 4.74 3,380 8608514 514 | 26 70 3,990
8608475 4.75 D 2,940 8608515 5.15 D 3,500
8608476 4.76 3,380 8608516 5.16 3,990
8608477 4.77 3,380 8608517 5.17 3,990
8608478 4.78 ° 3,380 8608518 5.18 ° 3,990
8608479 4.79 3,380 8608519 5.19 3,990
8599048 4.8 C 2,940 8599052 5.2 C 3,500
8608481 4.81 3,380 8608521 5.21 3,990
8608482 4.82 3,380 8608522 5.22 3,990
8608483 4.83 3,380 8608523 5.23 3,990
8608484 4.84 3,380 8608524 5.24 3,990
8608485 4.85 D 2,940 8608525 5.25 D 3,500
8608486 4.86 3,380 8608526 5.26 3,990
8608487 4.87 20 0 3,380 8608527 5.27 3,990
8608488 4.88 3,380 8608528 5.28 3,990
8608489 4.89 3,380 8608529 5.29 3,990
8599049 4.9 C 2,940 8599053 53 C 3,500
8608491 4.91 3,990 8608531 5.31 3,990
8608492 4.92 3,990 8608532 5.32 3,990
8608493 4.93 3,990 8608533 5.33 3,990
8608494 4.94 D 3,990 8608534 534 | 28 72 D 3,990
8608495 4.95 3,500 8608535 5.35 3,500
8608496 4.96 3,990 8608536 5.36 3,990
8608497 4.97 3,990 8608537 5.37 3,990

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

P ®



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

VPH-GDS
e=us = < & &b

J3I7eyMAUN XYy Zvd  REVUZUY
Four Facet point X thinning R thinning
(Dc=1.5) (1.5<Dc<4) (4=Dc) L

Dc=13: a=130"

I

i

i

I

i
@Ds

il A R “OOummeEUs R
1BeSE 43Ree” et aaee e et
m BfiI:mm Unit:mm
Y—JLNo. i SR |UwoR| 7EE | IS —JLNo. ‘ Ml BR | ©F |Uro| | i
EDP No. L Ds Stock (Yen) EDP No. Dc 2 L Ds Stock (Yen)
8608538 5.38 3,990 8608569 5.69 D 4,280
8608539 5.39 P 3,990 8599057 5.7 C 3,770
8599054 54 C 3,500 8608571 5.71 4,280
8608541 5.41 3,990 8608572 5.72 4,280
8608542 5.42 3,990 8608573 5.73 4,280
8608543 5.43 3,990 8608574 5.74 4,280
8608544 5.44 3,990 8608575 5.75 D 3,770
8608545 5.45 D 3,500 8608576 5.76 4,280
8608546 5.46 3,990 8608577 5.77 4,280
8608547 5.47 3,990 8608578 5.78 4,280
8608548 5.48 3,990 8608579 5.79 4,280
8608549 5.49 3,990 8599058 5.8 C 3,770
8599055 5.5 C 3,500 8608581 5.81 4,280
8608551 5.51 4,280 8608582 5.82 4,280
8608552 5.52 4,280 8608583 5.83 4,280
8608553 5.53 28 72 6 4,280 8608584 5.84 28 72 6 4,280
8608554 5.54 4,280 8608585 5.85 D 3,770
8608555 5.55 D 3,770 8608586 5.86 4,280
8608556 5.56 4,280 8608587 5.87 4,280
8608557 5.57 4,280 8608588 5.88 4,280
8608558 5.58 4,280 8608589 5.89 4,280
8608559 5.59 4,280 8599059 5.9 C 3,770
8599056 5.6 C 3,770 8608591 5.91 4,280
8608561 5.61 4,280 8608592 5.92 4,280
8608562 5.62 4,280 8608593 5.93 4,280
8608563 5.63 4,280 8608594 5.94 4,280
8608564 5.64 5 4,280 8608595 5.95 D 3,770
8608565 5.65 3,770 8608596 5.96 4,280
8608566 5.66 4,280 8608597 5.97 4,280
8608567 5.67 4,280 8608598 5.98 4,280
8608568 5.68 4,280 8608599 5.99 4,280
- PAIVDHBIEP I ZTE RS, -See p.1 for explanation of icons. C.D=1Z#7EEMR C,D=Standard stock item
[ NEXT )3
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m B{i:mm  Unit:mm

v | EE Rl R - il Bl <l v
8599060 6 28 72 6 C 3,770 8599080 8 81 8 C 4,520
6.05 I - 8.05 ] -
8599061 6.1 C 3,930 8599081 8.1 C 4,930
6.15 I - 8.15 ] -
8599062 6.2 C 3,930 8599082 8.2 C 4,930
6.25 [ - 8.25 | 37 [ -
8599063 6.3 C 3,930 8599083 8.3 &7 C 4,930
6.35 31 o I - 8.35 ] -
8599064 6.4 C 3,930 8599084 8.4 C 4,930
6.45 [ - 8.45 [ -
8599065 6.5 C 3,930 8599085 8.5 C 4,930
6.55 ] - 8.55 [ -
8599066 6.6 C 4,110 8599086 8.6 C 5,250
6.65 [l - 8.65 [ -
8599067 6.7 C 4,110 8599087 8.7 C 5,250
6.75 ] - 8.75 ] -
8599068 6.8 C 4,110 8599088 8.8 C 5,250
6.85 [l - 8.85 [ -
8599069 6.9 C 4,110 8599089 8.9 C 5,250
6.95 L] - 8.95 L] -
8599070 7 8 C 4,110 8599090 9 10 C 5,250
7.05 L] - 9.05 0 %0 U -
8599071 7.1 C 4,280 8599091 9.1 C 5,570
7.15 > 78 L] - 9.15 L] -
8599072 7.2 C 4,280 8599092 9.2 C 5,570
7.25 I - 9.25 ] -
8599073 7.3 C 4,280 8599093 2.3 C 5,570
7.35 O - 9.35 ] -
8599074 7.4 C 4,280 8599094 9.4 C 5,570
7.45 O - 9.45 ] -
8599075 7.5 C 4,280 8599095 9.5 C 5,570
7.55 Il - 9.55 ] -
8599076 7.6 C 4,520 8599096 9.6 C 5,890
7.65 O - 9.65 ] -
8599077 7.7 C 4,520 8599097 9.7 C 5,890
7.75 | 37 81 ] - 9.75 | 43 93 [ =
8599078 7.8 C 4,520 8599098 9.8 C 5,890
7.85 [ - 9.85 [ -
8599079 7.9 C 4,520 8599099 2.9 C 5,890
7.95 L] - 9.95 L] -

C=1E#EEHR C=Standard stock item
O=%ERIPBIEEER [1=Stocked by specific distributors. Contact us for price & availability.
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%ﬁgmm *ﬁ*} \4 1 F U }ll Z 9 j‘ﬁg Powder HSS Drill Stub Type for Hardened Steel

VPH-GDS

s ¢ < & & ————}s
Foterpan | Xieiming o Bmig
(Dc=15) (15<Dc<4)  (4=Do) L
Dc=13: a=130"
il A R “OOummeEUs R
2<BEG 325 " Bomeso saesnd mm emen
m B :mm Unit:mm
¥—JUNo. Z R | VrUR| EE | RS Y—JUNo. j ER | WUIR| EE | RS
EDP No. L Ds | Stock (Yen) EDP No. Dc L Ds | Stock (Yen)
8599100 10 93 10 C 5,890 8599113 11.3 C 7,910
10.05 [l - 11.35 ] -
8599101 10.1 C 6,360 8599114 11.4 C 7,910
10.15 L] - 11.45 O -
8599102 10.2 C 6,360 8599115 11.5 C 7,910
10.25 L] - 11.55 | 47 104 U -
8599103 10.3 43 C 6,360 8599116 11.6 C 8,590
10.35 100 L] - 11.65 U -
8599104 10.4 C 6,360 8599117 11.7 C 8,590
10.45 L] - 11.75 U -
8599105 10.5 C 6,360 8599118 11.8 C 8,590
10.55 L] - 11.85 L] -
8599106 10.6 C 7,030 8599119 11.9 12 C 8,590
10.65 12 L] - 11.95 L] -
8599107 10.7 C 7,030 8599120 12 8,590
10.75 I - 8599121 12.1 9,500
8599108 10.8 C 7,030 8599122 12.2 9,500
10.85 ] - 8599123 12.3 9,500
8599109 10.9 C 7,030 8599124 12.4 ! 108 9,500
1095 | 47 104 ] - 8599125 12.5 C 9,500
8599110 11 C 7,030 8599126 12.6 10,100
11.05 O] - 8599127 12.7 10,100
8599111 11.1 C 7,910 8599128 12.8 10,100
11.15 ] - 8599129 12.9 10,100
8599112 11.2 C 7,910 8599130 13 10,100
11.25 L] -
- PAOVDHRAIFPIZCETEL, -See p.1 for explanation of icons. C=i=#EES C=Standard stock item

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



. w‘ﬁ“%1¢5$§ Cutting Conditions
VPH-GDS

N PR
B El#5ERE EDE El#5EE EhE
il | i e Feedpute
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 0.03 ~ 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 0.06 ~ 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. COYNEIREEERF. KAMTEEE ZERTHBEDEDTY,

2. KB METEIEE I FIRER20BEUTOREDEDZESHEA T L,

3. KA MYIELHEBIF 23 105248 X DK B I MB DBF (.
PIHREZ20% RIF TR,

4 TURESHERDAMEZBADHEICIERT Y TEDZETV. FTROD
KOICHIEIREZRELTTEL,

5.8 B TIURSHERDIBEBADEE. ATV iXb%E
I2TTFEL.

B. MBI E D LEVEIRE Z B EVWER, BN FEET
CEATEV. TBTDHE. MADEEHAEEMENBDFET,

TURE(DRER) 4DKTF 5DITF 6DMT
Depth of Hole (D : drill dia) =4D =5D =6D
EIEEEHNH R EL

Coeffic'\eLnt funrreducing 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 10 times dilution),
reduce the drilling speed by 20%.

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

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

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 D¥F R .

cHSEULNI BEBHASEDT v ED D

Issues with Ni-based superalloy

THOFEmHFEL BRISH T EFE
5y ITDT—IAHRNAH ARIFDFEE

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

“
l HHRDAREM X
High possibility of breakage

N

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

ARIFEEFEDNEATERITEER

Chipping and tool wear on chamfer

QNiBEHRASH @ TV MEftE

— ™ — o
HRI—-5F<129 AINLSIWT YT
HR coating for Ni-based superalloy Spiral fluted tap with point flute
(WHR-NI-SFT, WHR-NI-POT) (WHR-NI-SFT)

LEDRTHEZ DB DRIV H
BHEERTHEREZUP !

New point flute geometry with improved cutting
edge rigidity to effectively machine blind holes

EfUICKVWHRI—F1J%
RALFLI! ! i EEFE 1 o)k !
HR coating with improved wear resistance Improved wear resistance

M10X1.5 ]27?1"]1?& Cutting edge after tapping 12 holes ﬂﬂljm

Prevent edge chipping!

VI—35 12 vcoating HRI—37« /% HRrcCoating

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

rigidity and wear resistance for stable threading.

- NiEf#gECHLCELWRBEEZRIHRI—FTs VI &EFALF L. - HR coating for Ni-based superalloy effectively prevents
- FRNIBZON BEf#ESE(40~45HRC) ICHUTREFGERRELE T, build-up edge.

- Longtool life is achieved in aged Ni-based superalloy
(40 to 45HRC).

. Ebﬂm WHR'NI'POT for Through Holes
s NiEf#ESECHUTEVWRBEEERIHRI—FTs I HFALFE L, - HR coating for Ni-based superalloy effectively prevents

. - - N build-up edge.
- FELEZ ONI BMEESE (40 ~45HRC) [CHULTRERERELIT, . L;r:g tL(;ZIelifzeisachieved in aged Ni-based superalloy
(40 to 45HRC).

s



. tb?\”ﬂll:tﬁ*ﬁw 3'E®ma 3 times better tool life than conventional tool in blind holes

.I,Eg%ﬁttﬁ Comparison of tool life

ERIR WHR-NI-SFT 1/4-28UNJF
1RHIA

e i Inconel 718 (43HRC)
TR ¢5.52X22mm (1ED)
Drill Hole Size Blind
RAUITRE ;

Tapping Lengﬁ} 12.7mm/min (2D)
YIHEE . -~
Cutiing Speed 2m/min (100min)
SIHImA AIKB AR
Coolant Non-Water-Soluble
BRI IRV =v5twr% (BT30)
Machine Vertical Machining Center

ﬂﬂIﬂiﬁl Number of Holes

. EDR”"II:ZEEbkE%ﬁ Stable tool life in through holes

BHIR WHR-NI-POT M4X0.7
ool

A

Work Material Inconel 718 (45HRC)
Tt ®3.3X9.5mm (GED)
Drill Hole Size Through
RUITRSE

Tapping Leng‘t-h 9.5mm (2.4D)
HIEERE ; .
Cutting Speed 3m/min (2,356min™")
HIRElHA] ToKA LR
Coolant Non-Water-Soluble
fSEFARE YRV =—UItr% (BT30)
Machine Vertical Machining Center

IIJIII&(D—":?-E Tool wear condition

WHR-NI-POT EZICRege v

Conventional (Non-Coating)

No.1 MW=

827\ #fii8

Breakage

577 #i8

Breakage

| 5‘0 | 190 | 15‘30
WHR-NI-
SFT GP-Out
R
Conventior?arllTap 377X Holes GP-Out
=]
C{(?n*pje:t?t?)r 147% Holes GP-Out
IIE%ﬁ:‘tI:E Tool life comparison
DHIW%& Number of Holes
5‘0 1?0 11‘50
1337X Holes ;ﬁ;=
=]
WHR-NI-POT Breakage

1357X Holes

?E;EEI:IIJ 82["( Holes
(A—=F12516L)
Conventional tap

#ri8

Breakage

(Non-coated)
577X Holes
{'&H‘iﬁ: A 477X Holes
GhEE) i
Competitor Breakage
(Steam Oxide) 8/'? Holes
1m*i|:|=|':| B 87{ Holes =
(AICTN) #i8
Competitor - Breakage
127 Holes
fth#t5a C 47X Holes ~
(TiCN) e}
Competitor Breakage

37X Holes

No.2 IIHEN

WHR-NI-SFT

|
[«
S
=
oc
X
=



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

WHR-NI-SFT

rseas 4 g
fasAs gy
E.““""llh — a Fg J B __-l_-_ 1 7 ‘@Q\
2 2k V-
2
e el L
HR P34
nl)(DEﬁE M il :mm Unit:mm
voevo o ORI ]| A AR P BT I ][RR
3901410 M 3 X 0.5 46 1 19 4 - 25 3,660
3901413 | M 4 X 0.7 52 13 21 5 @) 33 3,590
3901416 | M 5 X 0.8 o 60 16 29 55 @) 4.2 3,630
3901419 M 6 X 1 2.5P STD 62 19 - 6 3 @) 5 B 3,710
3901422 | M 8 X 1.25 70 22 36 7 - 6.8 4,690
3901426 | M 10 X 1.5 75 24 41 8.5 - 8.5 5,580
3901432 | M 12 X 1.75 OH4 82 29 43 10.5 - 10.3 7,220
B=1Z#7EEM B=Standard Stockitem O=Yes
RUODIESE : U UNJ B :mm Unit:mm
O % | D, | S% [ccRon: WTOR:|veoE| B Shus Lok BN | s
3901446 | No. 8 - 32UNJC v 52 13 21 5 O 35 3,660
3901455 | No. 10 - 32UNJF 60 16 29 55 @) 4.16 3,660
3901467 Ya - 28UNJF 62 19 - 6 O 5.57 4,060
3901473 546 - 24UNJF 2.5P GH4 70 22 36 7 3 - 7.01 B 4,800
3901479 38 - 24UNJF 75 24 41 8.5 - 8.59 5,640
3901485 7h6 - 20UNJF o 80 25 40 10.5 - 9.98 7,640
3901491 12 - 20UNJF 85 29 45 10.5 - 11.57 10,100

CTAAVDHRBAPIZETETEL,

1. ¥EEW

-See p.1 for explanation of icons.

&2k RUHEZERDSY v THEZEE T,

2. Yy THRERHRUBEZRIET DD TIESHDEEA.
3. Yy IMARBYEA ek KIFEEHYOI TN RUMIIE | ZSR T,

GH %8 chimi

GH1, 2

B=1Z#7EEMm 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.

BUVEENERETNDMEHEBROR UMIICHINT Bfcsh. OHBEKRD 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.

EDFEZE :0.013Xn upperlimit:0.013Xn
TOHFEE | LOFEFZE—0.013 lower limit : (upper limit) —0.013
(n=GH&%) (n=GH number)

Bfi7 : mm Unit: mm

GH3BIE GH3andover
FDHFAEZE0.013%X (n—2) +0.025 upper limit : 0.013X (1—2)+0.025
TOHFEZE | LDOFEZE—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

(m)
+140
+120 A
+100 A
+80 -
+60 -
+40

+20

81 UHEE intemal Thread

GH% v J48RE 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

o w

0




H R j _— 7__ 4 ya“ Ni Eﬂmﬁﬂaﬁm 7I-{’4 y h 9 “J jo HR Coated Spiral Pointed Tap for Ni-Based Alloy

WHR-NI-POT

22 g
_ s
i ) T
S + — :
£ 2k W
£n
|
PM HR L
nuwﬁﬁ M B{I:mm Unit:mm
=)L No. :20) Bt [BERRZ| BE | 28 |6U80R |BTORS |vryoE| EH |2ivtys | BRVE Em | memi
EDP No. Thread Size 2c Grade TAP Limit L 2 2n Ds Flutes [ Extemal Center | "4l hole dia. Stock (Yen)
3901210 | M 3 X 0.5 46 18 19 4 O 2.5 3,630
3901213 | M 4 X 0.7 52 20 21 5 O 3.3 3,510
3901216 |M 5 X 0.8 O3 60 22 29 5.5 O 4.2 3,590
3901219 | M 6 X 1 5P STD 62 24 — 6 3 O 5 B 3,690
3901222 | M 8 X 1.25 70 22 36 7 O 6.8 4,650
3901226 |M 10 X 1.5 75 24 41 8.5 — 8.5 5,470
3901232 | M 12 X 1.75 OH4 82 29 43 10.5 — 10.3 7,120
B=1Z#7£EmMR B=Standard Stockitem O=Yes
nuwﬁﬁ :U-UNJ B{I:mm Unit:mm
—JL No. 220) Bt | BE | 25 |nUB0RS BTORE | vrysB| BH |mtueys| BUVE | s | msis
EDP No. Thread Size 2c TAP Limit L 2 en Ds Flutes External Center | ~ il hole dia. Stock (Yen)
3901246 | No. 8 -32UNJC GH3 52 20 21 5 O 3.5 3,510
3901255 | No. 10 - 32UNJF 60 22 29 5.5 O 4.16 3,510
3901267 Va - 28UNJF 62 24 - 6 O 5.57 3,930
3901273 46 - 24UNJF 5P GH4 70 22 36 7 3 O 7.01 B 4,560
3901279 3% -24UNJF 75 24 41 8.5 - 8.59 5,450
3901285 746 - 20UNJF G5 80 25 40 10.5 - 9.98 7,360
3901291 15 - 20UNJF 85 29 45 10.5 - 11.57 9,670
- PAAVDEHBEIFEp 1 ZETE T, -See p.1 for explanation of icons. B=1Z#7Em B=Standard stockitem O=Yes
1. B [F2fMHRUBAHBERD Y Y THEEE T, 1. The recommended tap limit corresponds to JIS class 2 internal thread standard.
2. v ITRERORUBEZRIATIDODTIEHDEEA, 2. Tap limit does not guarantee thread limit for the internal thread after tapping.
3. YV IMAEEEA ek KEREHFOI TUIT- RUMTIIEIZ8EBTEL, 3. Refer to OSG's "Drilling and Threading Tools" general catalog for lengths of the

2k and K of the square shank.

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

EIERE YIRIEHE]

(m/min)

WO M Cutting Speed

Coolant

Work Material
KBTI I EIHE] T RSA
WHR-NI-SFT WHR-NI-POT e e e Water-SquI/JIe Semi-Dry

Ni®E&E |r>3xIL718 - -
Ni-Based Alloy |Inconel 718 1~3 2~4 o

1. CORIG—MHNEBRERETHD . FRKGICKDEETINENGDET,

2.3B#kRLEMIT3BEF. YV IOXDEZ—U VI F vy IEFE>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.

&

WHR-NI-SFT

-
o
s
=
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= =
=




ALY RENNEYK—RTD3 DD =)

3 Support Tools for Your Thread Milling Needs

3DDY—ILT

ExHY D B RE 0D HilliRE
AN TB% R 0D Hll R
TEHFiDEEIL
ZRIBLE T,

Reduce setup, machining time, and achieve
stable tool life with these 3 support tools.

NCODOJSLERY IR

ThreadPro

Thread Milling NC Code

1

RPRG

TEXEF Tty MEOSE(E

Reference value of
tool radius offset

ALY BRI
mx

Thread Milling

2 3

g5y MhySH

EWEY—Ib
(DCT)

Diameter Correction Tool fo
Thread Mills

Generator Software

QRPRGO;EATIFLEH

Use RPRG to reduce the workload

RPRGE&E ALy REVINTICHES TEFEAX Ty MEDSE(EITYS

RPRG is the reference value of tool radius offset

ek, Ly b7 v TRICNCHIEHY AT LDISA—=FIC T
BYR|ZANDL F—IEER LD S, BEZ{To> L Ul
ULHL. S&GEY vV IBBICRTRENTVDRPRGIEZAST
BT LET, COMER - HEMFREZERNT DT ENTEXT,

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.

fl) -TEHNZE075. EvFI1.&IMIIEMIO (Y—)UNo.:8304721)

-BHMEHFBEE0~+0.118 (ISO-5H). 0 ~+0.150 (ISO-6H)
« Tool diameter: ¢7.5; Pitch: 1; Minimum cutting bore diameter: M10 (EDP No.:8304721)

- Tolerance for pitch diameter: 0 to +0.118 (ISO-5H), 0 to +0.150 (ISO-6H)

RPRGO#IEZA S UIHE (AFE : 3.681) Entered value of RPRG: 3.681

+0.150
-HRLYTA X M10X1
+0.118
Example
o «Internal thread size:M10 X 1
I
&2 2t
D2 9
Qe
8 =
B¥E O
Pitch Dia.

IE#BEZANUEE(ANE

LEI—E L]

1. RPRGIFE&EETY, EMIICBVTIF. INIREICKDZEDDFET,

HUMIDERETEL,

A—KNUVRUAIKISO :5H(B1#k). =77 AHIFANSI: 3BBDHRALE

ECRBELEHEZRELCVET, EAT—/\(R-Ro) [F.H#tHPICTER

FLTWB TSRy v E NCTOTSLERY 7 ThreadPro (R

Ly RZ70O) ] ZCHRBWERWERICEEKDRPRGZERELTWVETD,

L AVYRZIWOTIERICHL., [RIVMITR(TERICH LT I TE2:N
DHRUTA X) | ZEEICEHURETT [RIVMIIER] UAND T X =ML
I2EEIF. RPRGED/NEVHENREELEDFT,

2.

. 2014F 11 BEESLDEREEDET,

: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
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OE(ELIENCO OIS LIEREY 7 b ThreadPro

Revamped Thread Milling NC Code Generator Software "ThreadPro"

£FNEDOOINCTOYISLERY T ThreadPro(RALw R70) | #EZIE. FEEERIETF. BEIC
MITOJSLEERTDCENTEFT, e . EHTNITH BEICER TSI EDTREEFDELR,

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

€y N e Bubid | 7 16 074

3 Key Revamped Features

1. 125 EFBICHR  sonven noeentinuoes

2. NCSFED'SIERE  suovonssncoogummingionguases
3. RIBRPRG DT cucues e mostaporoprate o e

Thread Mill
Series

. Thread PI’O lﬂ:ﬁﬁgtﬂfﬁ ! ThreadPro with Comprehensive Features

1) €0Ahy bOT7OJSLE  2) Y VIJILED TEREMTI 3) MTEMREL T,
%g{lﬁmﬁjﬁg High quality machining by stair passes IE;E{%EE;H
Generate programs for zero cut at ease _ _ _ _ Capability to review machining

trajectory to reduce tool damage

=
-]
[}
[
S
£
=

TIUFED Pass type : continuous VT )3ED Pass type : stairs

@DCTTCERELES, TESROETE

Achieve Stable Tool Life with the DCT for Accurate Diameter Measurement

AL v RZ)VA FRMBIEY—IU(Diameter Correction Tool) Z{ERT NI,
CNFTRADEHZ >IeHRUOTHDB IR EGHEICEEIL T DI EDTEET,

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

b

FHMIEHPH LU
[ALwR=)VARHIEY—I)VDCT]
HEOTESSRTEL,

Please refer OSG HP and DCT catalogue for details.

. ﬁIE{E l* 5 t Eo) ( 5 L\'? How can we properly determine the diameter correction value?

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

7ty |\1E7835tt0)< bb\ﬂxn(;ﬁb\b POOFLA. ULDLALY R the use of the thread mill Diameter Correction Tool (DCT), the effective

VA ZEHEEY—-ILDSNEENREY A F ABDAEDFE, ILADDEHE diameter can be measured, which can eliminate the risk of hole expansion,
<. iEtJJU%mETJ\EJﬁEO EQES( o] H%Faﬁ@j(ﬂlgﬁu;ﬁlcﬁﬁﬁ 9, allow appropriate adjustment and significantly reduce setup time.

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

SHRUOTEENROMEEICK D, TEXBAZODSRA L,ﬁ«;jﬂ%?g[g[gﬁ] U Knowing the internal thread effective diameter value can help maintain
ICZBRRDENCEET., AY— MIBERUICTBIET j—JMﬁE(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

BFEm) HEAADENOEEELED . TEFGORELERRNULET, 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 DR ..

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

5y T TIRE#EED KFHHD ALy R IVEHETIEIDHE]D K FHHNKIED T,
INICKDYIDLFRSTILHIBEAEEL 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 Zkfgﬂtﬂﬁ”;ﬂ*j?OK! Applicable with water-soluble coolant!

BRBEtIEIC R DRE S RINFEIREE fcs . MG E THKAMIEIR T T O ERZRELE T,

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

e 30 o@;ﬁb ‘lﬁm Un Z‘."\ %ﬂ&ﬁ;ﬁ Suppresses vibration with 30° helical flute geometry!

WX-PNC O TH DR LIEBICKD. tIHIFOIRB ZERMIEX T,
BICHASEICBVTE. SEERTEMEFHRUIMINEIRETT,

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 WX j _7_- ‘f y j‘E ﬁm .’ Adoption of WX coating!

NiBEM#ASEICTIY 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.

9 EEEEEE*Z@%%I:J%EL )Wgﬁllg ! Manufactured with premium carbide substrate for superior wear resistance!

B OBEBMOP THROVEVMEZRALTHED. BLMARZRELTVET,

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

6 ;Fﬂa%(?lbs e ﬂ’-]) l:a;‘jm ! Suitable even for non-ferrous alloys (aluminum and copper)!

ﬁb\tﬂﬂﬂﬂib“ﬂ‘%ﬂiﬁﬁ%ﬁﬁlCZBM'CEF:ﬁ%EU({EFﬁ'6{\‘353'0 Excels even in non-ferrous alloys that require sharpness.

H 2 3XIV718 Tttt D2{E DA ZRER

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

EATE WX-PNC 4.55%X10.2 U20 3%H WYIELEE &R EL cutting Speed and Durability Count

Tool FL

B

- Inconel 718 (43HRC) —=— WX-PNC

I HESE gﬂ 70 —o— fih1#t competitor

Cutting Speed See graph on right =

HRLYAZ A i N

Internal Thread Size 1/4-20UNC e 1 N
[

RUITRSE °

Tapping Leng‘t—h omm “16 7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

TR g

Drill Hole Size ®5.1 'g 20 o N N
=)

15947 D D5ED 210

Feed per Tooth 0.03mm/t 0 n

HI5EE KRB 10f3 20 -

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

aFAE Wvv =t (BT40)

Machine Horizontal Machining Center

AV ARI718ZBLIFTEIRE TMA LR LT
ANERTY, 50m/min LT DYIREERE DA 4%
ZEBICEFENEMIEEDLSTI., WX-PNC
(FEDYIHIREICH N TH LD 2 fEDMAHKIR
HETWB T 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¥ £ -.....

o 3mmn UE ng”;ﬁﬁiﬁ;ﬁ ! Reduction of cutting resistance with 3-thread length geometry!

RURZSIICTD LT BETEEAKICHDIEFZERBTIEZRELI L.

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

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

ERDSAVF v ITTRMBHRATUIH, WH-VM-PNCOEIZICKD. R MIX0.25DIMITHAREEEDF U,

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.

9 WXSJ _7_- ‘{ y ﬁE ﬁm .’ Adoption of WXS coating!

BEEMGBELVCIVRIINTOHREDNHDI—FT1 VI ZRALTVET,

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

0 Eﬁgﬁﬁﬂijmﬁml‘:*égb ‘mgﬁﬂ ! Manufactured with premium carbide substrate for superior wear resistance!

BHOBESHOP THROEVWMEBEZRALTHED. BLMARZREL TN,

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

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

SLDRUR. B#. I—FT 4V IDMRICKD. INFTU EICIBLVLEEIH (CRIBETREE ED X UL,

HRC55DEEEM~NDRUITHARETT,

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 23XRIV718ICHBIFBIMEDHRUIMTL

Machining small diameter internal threads with Inconel 718

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

Work Material Inconel 718 (40HRC)
YIHRE 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 (LED)

Drill Hole Size Blind
RUITRS 9mm (1.9D) (1ED)
Tapping Length Blind
III5E FOUAvE 2-4)(R
Machining Method Down Cut 2-4 passes
BRI KA LR mA

Coolant Water-Soluble

B Pt IRV =TIV (HSK-A40)
Machine Vertical Machining Center

iz [IVAR MIIIEL (FT) Number of Holes
Cutting Speed [ pE0e 20 40 60 80

ARK

40m/min 507 Holes Substantial tool chipping
4
607X Holes ?b:ﬁrﬁnom chipping
60m/min
2 407X Holes ARK

Substantial tool chipping

T3y MY FEEE Y TITHEA YIRISREOFFIAVNEVLE, U)D SFREPIHE]
HBEIOEBMZDEIT DB RELEYYEYITHHEETT, KBTI,
BEET—ODINMEHRUDSHEIDOE LHNKOSNTED MIZRELTEHE
FOALEZERBUCHFERTT, EDE. NAHORE. VHIBRIOEESE, K2
FREMAMER EZED. JX MERORIEEME RfFHEE 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.

&

=
-]
[}
[
S
£
=




;Eﬁ* ° mﬁeﬁm 705 * “J th “J 9 Thread Mill for Nonferrous Metal and Heat-Resistant Alloy

WX-PNC

e —— ==
s g :
4n
L
g
,é:l:_..;“.;\T.:_ ............. —l—
— K F ‘;‘,‘ T S;PE:EEE) .
hU@Eﬁ M B :mm Unit:mm
TR ECINEPE Il 5t | 2R |6UB0RE B RORS|DvUOE| BE |R5-(7 | GF | REmE
EDP No. Min. Cutting Bore Dia. Dc L 2 on Ds Flutes Type Stock (Yen)
3900000 0.75 12.8 31,000
M 6 4.5 60 15 6 3 1
3900001 1 13 31,000
3900009 0.5 16.5 31,000
3900011 M 8 1 6 65 17 — 6 3 2 31,000
3900012 1.25 17.5 31,000
3900021 M10 1 75 70 21 2% 8 3 1 34,800
3900023 1.5 22.5 34,800
3900032 1.25 26.3 39,000
3900033 M12 1.5 9.5 85 25.5 28 10 4 1 39,000
3900034 1.75 26.3 B 39,000
3900036 0.5 28.5 39,000
3900041 0.75 29.3 39,000
3900042 M14 1 10 85 29 - 10 4 2 39,000
3900043 1.5 30 39,000
3900044 2 30 39,000
3900052 1 33 57,500
3900053 M16 1.5 12 95 34.5 — 12 4 2 57,500
3900054 2 34 57,500
3900065 M18 25 14 105 40 45 16 4 1 69,800
3900073 M20 1.5 16 105 42 _ 16 4 ) 73,800
3900075 25 42.5 C 76,400
3900083 1.5 49.5 B 96,200
3900084 M27 2 20 120 50 - 20 5 2 C 99,800
3900086 3 51 99,800

- PA VORGP I ZETETEL,

BWX-PNC (M) FHRUMIEATI,
BRUYA AR TEEEREp.42ZSR T,
BThreadProD/\R &1 F[E[RILFIED ] & FIRTEL,

-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 WX 30° 16

{ FROM |
RUDIEFE : U-UNJ UNJL T —PFMRUA u un uns Helicoil / EG /5T

B :mm Unit:mm

Y—JUNo. | B/IVIITRE PAcEs 2R |QUH0ORE BTORSE| YvVoR | BH | BRY(T | EE | (SR
EDP No. Min. Cutting Bore Dia Pl Dc L 2 en Ds Flutes Type Stock (Yen)
3900350 20 10.2 11.4 31,800
Va 4.55 60 6 3 1
3900351 28 10 10.9 31,800
3900355 18 31,800
%6 6.2 65 12.7 14.1 8 3 1
3900356 24 31,800
3900360 16 14.3 31,800 | |
3/g 7.6 65 - 8 3 2 =
3900361 24 14.8 31,800 |
[
3900365 14 18.1 19.9 36,100 |
The 8.8 75 10 3 1 =
3900366 20 17.8 19.1 36,100
3900370 13 19.5 215 C | 36,100
123 9.4 75 10 4 1
3900371 20 19.1 20.4 36,100
3900375 12 10.9 233 25.4 59,600
%6 85 12 4 1
3900380 18 11.4 226 24 59,600
3900382 5/8 11 10.9 85 25.4 27.7 12 4 1 59,600
3900385 3/a 10 15.7 95 30.5 - 16 4 2 78,600
3900388 9 36.7 93,000
/s 18.9 110 33.9 20 4 1
3900390 12 36 76,400
3900392 1 8 18.9 110 38.1 413 20 4 1 93,000

- PAIVDE p.1ZCETEL, -Seep.1 forexplanation of icons. ={R#EEmR C=Standard stock item
74 DEFBAEIFEPp.1Z &L S f | f C=1Z#7EEm C=Standard k

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

. ﬂrﬁ“%‘*giﬁi Cutting Conditions
WX-PNC

REI

Work Material

tEIEREE

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

. COUIHIREREERG. KEEHIRRZERT 255D HDTY,
CD—=O DRI ER. Ty IDBIEICKOTIIUBIRGZEZDUNENHDE T,
MRUITREDPRVGEPREZEYFORUZNTI I BBE(E.

NiESS INEHDEDEBZREL. HEICHIFTMILTTREL,
Ni_;aseinoy 20 ~ 60 0.01 ~ 0.03 NTUEFEFHRUNT—/INCESTED S —IDADNEBEWVNGESEE. EONY
inconel 718) (ft EFIT) ZBMULTFE L.
FHIVES . 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.
= . If the tapping length is long, or when machining a large-pitch thread, select a
W ERATY U AH 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
(B02030) going through, add a zero cut (finish machining).




Ij\ién Um 705* ‘y I\jJ ‘y 9 Thread Mill for Small Diameter

WH-VM-PNC

Bl —€ g )

@Dc
I

¢Ds

on
L
=
a CARBIDE m ‘},‘ T
1.5=Dc
QUQEE M BfiI:mm Unit:mm
Y—JLNo. SHE R | RUHORT | QUEOLE ETORS | YvyoE | B8 THE | 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 24,000
3900501 M2.5 0.45 1.9 40 14 3 5.6 6 3 24,000
3900502 M3 0.5 24 40 1.5 3 6.5 6 3 B 24,000
3900503 M4 0.7 3.1 40 2.1 3 8.7 6 3 24,000
3900504 M5 0.8 4 40 24 3 10.8 6 3 24,000
B=1F#7£EEmR B=Standard stock item
RUOERE - U-UNJ B :mm Unit:mm
Y—JUNo. | SIVNTE SR £R | NBUHORSE | LUHOLE [ BFORS | yv2o% | B HE | RS
EDP No. Min. Cutting Bore Dia Dc L [) Thiead per Cuting Part en Ds Flutes Stock (Yen)
3900513 No.8 32 3.2 40 24 3 9.1 6 3 B 24,000

- PAAVDFHBIEp 1 ETETEL), -See p.1 for explanation of icons.

BWH-VM-PNC (M, U- UNJ) [F$RUINTEHRTY,.
BRUUA XBITEEREREp.42ESBR TS,
B ThreadProD/\ZA &A1 FEZ[RILFED] ZERTEL,

. m'ﬁu%ﬁgiﬁﬁ Cutting Conditions

WH-VM-PNC

SIRRE

EbE
Feed Rate
(mm/t)

)
Work Material
NiESE
Ni-Based Alloy
(Inconel 718)

FIVEE

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. COYIRISRMARERE. KBEIHIEEZERT HBE DN ANERHTT,

INTHE ) NZAHMDEREIC KD TId. LEEDRDTIEHOFE B Ao RIS IIRETAE T I

2. D= DEIMEPLHE. F vy IDBIEICKOTIE EREVEIRHEZEZDUEN
HOET,

3. RUITREHRWMEE KELBEYFORUZINLIT2HBE(E NEHDEDE
ERELTLEE,

4. MITUEFETHRUHT—/IN[CHE2TEBOD S —IDADHEVEEE. EOAY
(LI ZEMUTTFEL.

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).

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.

MI%E

Machining Method

DR LDEZIIL
MIT 2

®Machine three
pitches at the bottom
of the hole.

s

@1 E#EC 1PHTES
ZEAmEICEET D
IR Z# D& T .
(@Repeat arc cutting
movement only 1P in the

Z axial direction for each
rotation.

@OxXZMILT
’T9%.

®@To finish, machine
the hole entry.



y U v F 9 'f 70 19 U .'j- ’r 7:3“15%@55 Tool Selection Guide by Screw Size

)( — I‘”lwn Um Metric screw thread (Internal) d= 7 7 4@)19 Uﬁ Unified screw thread (Internal)
Page
tplff ETA}:\?Eg:;¥ WX-PNC WH-VM-PNC LIS %E"\EESEE? 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 A6 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 M 10 3900021 13 1A 3900370
M 14 3900042 12 %6 3900375
M 16 3900052 /s 3900390
M 8 3900012 11 /s 3900382 =
P1.25 =
M12 3900032 10 3/a 3900385 T
M 10 3900023 9 /s 3900388 é"
M12 3900033 8 1 3900392
P1.5 M 14 3900043
M 16 3900053
M 20 3900073
M 27 3900083
P1.75 M 12 3900034
M 14 3900044
P2.0 M16 3900054
M 27 3900084
M18 3900065
P2.5
M 20 3900075
P3.0 M 27 3900086




MIEBE—=UIIRIVI—R

The New Standard for Milling

my/

o “3-< L\ﬁ Positive Rake Angle

YIHIE Tz (iR

Reduces cutting force

SHIE o rigiaiy

ITHEE DR L

Improves milling accuracy

ﬁ%j Z' _.L\ New Flute Form

RIFIFEI0 < FHEH %

Facilitates excellent chip evacuation

Fa17354RX

DUARISEa—5 1% oumis: Coating

HESE

R MEREN. SiE
mMEEEICEN. 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

frEis(bE

Adhesion Reinforcing Layer

fE3K &R Conventional

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

FEFEU—- R FFFEORATRE. REEXRINTZ
RRLET

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

A& — R variable Leads

FERE Unequal Spacing Teeth




e perforp, 9,
X G

"R;Rﬁ Low Cutting Force

 INEDORVIRIIFEIC KD YJHRERZERHLE T
- TERIEEY)D K FHHEZE@I UciiE 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.

W ittt RICH LT
tIEI I Z
H10%5o

10% lower cutting force versus the
competitors

Cutting Resistance S5} Il

(N)

W RHUL/D=4
THREMT

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

Cutting Resistance STFHESY

(N) 1,400

1,200

1,000

#10% i

Down

Ry

800

600

400

200

0

__________ Resultant

AE-VMS ¢ 10 ﬁﬂ?:l:u'?: d’ 10 Competitor
800 (N) 800
600 6001
400 £ 4001
2001 }EE% 200
°] N B
-200 g 200
-400 § 400
-600-] % -600-]
-800 £ -800-
-1,000 21,000
-1,200- Time () -1.200- Time (s)
AE-VMS ¢ 10 1‘[‘1’,*i|':|:rf| ¢ 10 Competitor

. AE'VM S 4 y j *,l]mmﬁu $1§“ Cutting data of AE-VMS in Inconel

ERATE

Tool AE-VMS ¢ 12xR2
Rl

Work Material Inconel 718
IS5 {RIE LAl

Milling Method Side Milling
YIHIRE 15m/min (398min-")
Cutting Speed 30m/min (796min-")
1HHDDEDE

Feed per Tooth = 0.050mm/t
HhAZRS ap=12mm (1D)
Depth of Cut ae=1.2mm(0.1D)
BIHHE AKBIELIERA]
Coolant Non-Water-Soluble
fE At RV =V It % (BT50)
Machine Vertical Machining Center

AE-VMSTH- >~ XRIL718DINITHEIEE,
YIELBEE (Mm/min) Z¥9(CTdE 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.

.gﬁ VB=0.2mm I:E bfcﬂ#@ﬂ]ﬁﬂﬂﬁﬁﬁ Cutting distance when wear of VB=0.2mm is reached

EIHIEE (m/min)
Cutting Speed

30m/min

15m/min

\ \
0.0 2.0

\
4.0

\
6.0

YIHEIEER# (M) Milling Length

W EDHIZERH 4.0m BFRTDIEEE image of tool after milling 4m




Eﬁil‘ﬁ;ﬁﬂl y I< E } ll 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

—— : oo :

®Dc
1
% @
7
i
i
|
\
|
\
|
\
|
\
i
@Ds

SSS 2

e ] ] |
ARIILT 947 squoretype U
Y—JUNo. ‘ sz 2R AR YeIIR AR T i
EDP No. Dc L 2 Ds Type Stock (Yen)
8556410 1 40 1.5 4 1 3,080
8556415 1.5 40 2.3 4 1 3,080
8556420 2 40 3 4 1 2,560
8556425 25 40 3.8 4 1 2,560
8556430 3 45 4.5 6 1 2,670
8556435 3.5 45 5.3 6 1 3,990
8556440 4 45 6 6 1 3,080
8556445 4.5 45 6.8 6 1 4,600
8556450 5 45 7.5 6 1 3,080
8556455 5.5 45 8.3 6 1 4,600
8556460 6 45 9 6 2 3,580
8556465 6.5 60 9.8 8 1 B 5,340
8556470 7 60 10.5 8 1 5,340
8556475 7.5 60 11.3 8 1 8,020
8556480 8 60 12 8 2 6,590
8556485 8.5 70 12.8 10 1 9,870
8556490 9 70 13.5 10 1 9,280
8556495 9.5 70 14.3 10 1 14,100
8556500 10 70 15 10 2 8,820
8556505 10.5 75 15.8 12 1 14,200
8556510 11 75 16.5 12 1 12,200
8556515 11.5 75 17.3 12 1 14,200
8556520 12 75 18 12 2 11,200
- PAOVOHBRAEP 1 ZETE T, - See p.1 for explanation of icons. B=1R#£7EEMm B=Standard stock item
INIRZEE Application
=ul ] {RIETLEY AUAIVITI JVHUVINMI SVEVIMT

Slot Milling Side Milling Helical Milling Contour Milling Ramping

s




EEM;EE!I y F E } ll :J 3 - hﬁ; Anti-Vibration Short Carbide End Mill

_— Bl AN | SPEED
AE-VMS

0~-0.02

e & RSST T

@Ds

= £ B E

@Ds

L

ARIIT 947 squaretype i o

¥Y—JUNo. = AR A4 FiZVN £ TREEAAS
EDP No. L ) Ds Type Stock (Yen)

8555830 3 60 8 6 1 2,670
8555840 4 60 11 6 1 3,080
8555850 5 60 13 6 1 3,080
8555860 6 60 13 6 2 3,580
8555880 8 70 19 8 2 6,590
8555900 10 80 22 10 2 A 8,820
8555920 12 90 26 12 2 11,200
8555960 16 100 32 16 2 28,800
8556000 20 110 40 20 2 41,500
8556010 25 120 50 25 2 69,800

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

DHIHZ,%.E{ Application

BEIEl RIEEE AUAILIIT JvyUVImT SVEVIMI

Slot Milling Side Milling Helical Milling Contour Milling Ramping




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

R
- | vy K0 AN SFPEEEEDD
A E'VM S ARBE punkist .00 AT 37-40°  pgg

. -~ 15
SSN - & ‘% 8-  E— -4
L e | } |
R ny _
. g e S ]-s
L e ] ‘
L 1
B{iI:mm Unit:mm
»—JLNo. ‘ WX I—FER 25 AR Ve UOE otk 1 A
EDP No. DcXr L 2 Ds Type Stock (Yen)
8556050 3 X R0.2 3,180
8556060 3 X RO.5 60 8 6 1 3,180
8556070 4 X RO.2 3,690
8556080 4 X RO.5 60 11 6 1 3,690
8556090 4 X R1 3,690
8556100 5 X R0.2 3,690
8556110 5 X RO.5 60 13 6 1 3,690
8556120 5 X R1 3,690
8556130 6 X RO.3 4310
8556140 6 X RO.5 60 13 6 2 4310
8556150 6 X R1 4310
8556160 8 X R0.3 7,890
8556170 8 X RO.5 7,890
8556180 8 X R1 70 19 8 2 A 7,890
8556190 8 X R1.5 7,890
8556200 8 X R2 7,890
8556210 10 X R0.3 10,600
8556220 10 X RO.5 10,600
8556230 10 X R1 10,600
8556240 10 X R1.5 80 22 10 2 10,600
8556250 10 X R2 10,600
8556260 10 X R3 10,600
8556270 12 X RO.5 13,300
8556280 12 X R1 13,300
8556290 12 X R1.5 90 26 12 2 13,300
8556300 12 X R2 13,300
8556310 12 X R3 13,300
- PAOVOFRAEP 1 ZTE TEL, - See p.1 for explanation of icons. A=1R#7EEm A=Standard stock item
HINTIHZEE Application
M LTI AUAIVINT avsUVIMT SYEVIMT LB AT
Slot Milling Side Milling Helical Milling Contour Milling Ramping Copying

s



. w‘ﬁ“%1¢5$§ Cutting Conditions

AE-VMSS - AE-VMS
{RUEEDREY sice miting

) NiZESE

Work Material Ni-Based Alloy (Inconel 718)

FHVE MHEERAT VR
Titanium Alloy (Ti-6Al-4V) Precipitation Stainless Steel (SUS630)

gﬂﬁ'{%gj 25~40m/min 60~80m/min 70~90m/min
SNiE EI5®EE EDEE EEES EDEE EEEd EDRE
Mill Dia. Speed Feed Speed Feed Speed Feed
(mm) (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
AR ap ae
Depth of Cut 1.5D 0.2D
%mﬁ“ Slot Milling
) NiESE FHVEE MHTE(ER AT LA
Work Material Ni-Based Alloy (Inconel 718) Titanium Alloy (Ti-6AI-4V) Precipitation Stainless Steel (SUS630)

IELRE 20~30m/min 50~70m/min 60~80m/min
Nz EDRE El¥REE EDRE EliREE EDEE
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
BAZRE @
Depth of Cut 0.25D
1. #m. IV IFRIED S DIEEDBVEDZSHERATEL, 1. Use a rigid and precise machine and holder.
2. EERE G EEYHREDHRMELIDEHUCHDTY., T—IRE. 2.The rotational speed is calculated by the median of the recommended cutting
RIS, ERRRICKDEENRE., EDREZRFRE T, speed. Adjustment may be necessary depending on the rigidity of the workpiece
3. PIHIBF SR EIM (SE LB DT, BEEDMEVWBDZETERTEL. fixture and machine.
4. ZRDBEICE DL FREEODEVKSI TP IJO—-[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., KBHEIEPERIOERAZ#REUE T, the milling area and to eliminate chip packing.
6. MLBEZEREINDIHEF. BERE. XDRE. YHAHEZINATER 5. Please use water-soluble coolant when machining stainless steel.
TELY 6. Reduce speed and feed as well as depth of cut when high precision is required.

posid @



Feu—rrorsnNEO S U—XDFFER Siiisss =

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

MBORI AR D NI BMHE#S T
YIHIBDIE AL PIHIERERERRLE T

AFU—FEROFRAICKDRZEH

PaiRsIRZEFIE, RELMIZAEICLE LT,

NMIEKICESDOEEBEBF/NVI-Y3Y
BERSA VT v T TENY A XRIRE. B%EEmD
A[RET 9, (Faes@ETaL)

P G
(2
(3

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).

EXNDRESE

Unequal spacing ofend teeth

NEAHDTEY— R

Variable-lead of peripheral cutting edge

CORARD
EEVZNZS!

This shape suppresses chattering!!

—~ADVANCED NEO-
SSICRFBZERDDIBERIC RIS

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

RELGHNE, I—F1VJ, BMZERBRIDICLTEEOMAMZRIELE T, HSTECTHR TS,

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&%;ﬁ Implementation of the ideal method

EHATE NEO-EMS ¢ 12 (455 5m) (84 H) HREIUHE (88A) TOLLEX comprison in same number of flutes (8FL)
Tool (Special)  (Flutes)
i RiB{IER ERLERRA ER{LHERmB
*ﬁﬁdﬁ - Inconel 718 (46HRC) Most suitable Design Conventional Design Conventional Design
ork Materia
MIAE {RIETEDHI
Milling Method Side Milling
SIHIEE : -
Cumr’gspeed 50m/min (1,326min™")
EDIERE .
Faad 530mm/min (0.05mm/t)
ElaRe =7mm (0.58D) ae=1mm (0.08D
Depthorcur | P=7mm (0.58D) ae=1mm (0.08D) YEISE 8.12m YIS 8.12m PHIES 8.12m
tJJﬁ'IJiEﬁJ 7J<h?'f$t7J'ﬁ|J5E§IJ(201E) Milling Length Milling Length Milling Length
Coolant Water-Soluble (5%)
e v Y =25t (BT40) HAHHLZWVEIFTIRIEL, RERIIRELD HERDWAEUP
MiEdilie Vertical Machining Center There are not just more flutes, the durability is dramatically increased over the conventional method.
.%ﬁ'tﬁ’é:ﬁg LET! we suggest the ideal method!

XY A ZE(C_EEEOIMLDARICIHU TRIRLE T,

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

s

MR MZ SR U IRZAZK e O
Cutting edge shape for durability Coating Base Materials
— EEERDOFX S, T
z WXS. WXL. TiAIN, CHBTEL,
¢ 10 GBALUT OFL and less SS. Vd—5« Vo &b Please contact our sales staff.
@12 @16 SKMILULT 8FLand less ;‘%m bgg’o
® 16 @ 20 108 AT 10FL and less
N In addition to the standard FX

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



. igw‘ﬁub“‘mﬁg ! ma. ”uIEE’Eu? Suitable for slot milling! Good durability and machining surface

ERTE

Tool NEO-PHS @10

REIA

Work Material Inconel 718

ITI5%E EYIHI

Milling Method Slot Milling

HIEERE ; .

Cutting Speed 24m/min (775min™")

=0 e 100mm/min (0.032mm/t)
eed

THARS -

Depth o;—Cut ap=10mm (1D)

HRElmE] KA MEEDEMA] (20£%)

Coolant Water-Soluble (5%)

e MRV =Vt (BT40)

Machine Vertical Machining Center

W XEIAAATIC

tDEIEERE(mm) Milling Length

490 6?0 8?0 1 OPO

NEO-PHS

fibttm A

Competitor

. WEUEEEE 315mm H%,.“ZGJIH]IEEE Image of work surface after milling 315mm

NEO-PHS

ﬁﬂ*iﬁ':A Conventional

BB AL (RIWAZ) OFRAICED . RELLIMIZRR

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

ERTER

Tool NEO-PHS ¢ 10
Gl

Work Material Inconel 718 (46HRC)
MI7E%E {RIELDE]

Milling Method Side Milling

HIEERE : .
Cutting Speed 40m/min (1,300min")
Ee% = 210mm/min (0.04mm/t)
gﬂ%ﬁ?‘cm ap=15mm (1.5D) ae=0.5mm (0.05D)
HDELRA KB MEEDERA] (20£%)
Coolant Water-Soluble (5%)
e IRV =Vt (BT40)
Machine Vertical Machining Center

fthtt @I~ BIICRIFDFREDDEL,
REUYIRID EIREEIEDE UTe,

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

possible.

B AFV—-FOHRRILEOS5V\ o6 THREN

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

EHATE

Tool NEO-PHS ¢6

R

i Inconel 718 (46HRC)

MNIFEE {RIE L EI

Milling Method Side Milling

YIHLERE : .

Cutting Szpeed 40m/min (2,100min")

;’?DEE 250mm/min (0.03mm/t)
eed

HhAZRS — -

Depth OF_Cut ap=9mm (1.5D) ae=0.3mm (0.05D)

BIHHE KB MELIERE (2015)

Coolant Water-Soluble (5%)

B Rk IRV =Vt % (BT30)

Machine Vertical Machining Center

NEO-PHS

YBIEZ 4.8m

Milling Length

NEO-PHS

tIHIRE 4.4m

Milling Length

it R CIFEFEDET

{m*il% A Competitor

1’@.1‘1:;:‘:.': B Competitor

tIEIRE 4.8m

Milling Length

tIEIRE 3.0m
Milling Length

ﬂﬂ*iﬁ:ﬁ Competitor

tIEIRE 4.4m

Milling Length

TICKD BEDFHE,

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

&



AFEU—FRIV I Ya—hbE

4% Variable Lead Short Type End Mill with Four Flutes

NEO-PHS
15°
JESS
S =
4- 5
— |
L
SPEED
e T O e g e
Bfil:mm  Unit:mm
W—JLNo. 25 TE L SvUoE | R o e
EDP No. L 2 Ds Type Stock (Yen)
8529230 3 6 12.8 7,710
8529240 4 8 13 1 8,100
8529250 5 >0 10 13.2 o 8,660
8529260 6 12 9,420
8529280 8 60 16 8 11,700
8529300 10 70 20 10 ° 15,800
8529320 12 75 24 — 12 2 19,700
8529360 16 100 32 16 42,300
8529400 20 105 40 20 61,500
8529450 25 120 50 25 118,000

- PAAVDFHEBFPIZESE TS,

-See p.1 for explanation of icons.

B=1Z# 7 E MR B=Standard stock item

AFEU—FRIVERI

23— M

6 E Variable Lead Short Type End Mill with Six Flutes

NEO-EMS

NS

s

oI SS
373839

|
CARBIDE X O

1e<be® 850 | HT P54
B{ii:mm  Unit:mm
Y—JUNo. =R IR IrIIR = RS
EDP No. ple L ) Ds Stock (Yen)
8519360 6 50 12 6 11,400
8519380 8 60 16 8 14,100
8519400 10 70 20 10 19,000
8519420 12 75 24 12 B 23,600
8519460 16 100 32 16 46,500
8519500 20 105 40 20 67,500
8519550 25 120 50 25 130,000

- 7AAVDEHRRAFPIZTETE L,

-See p.1 for explanation of icons.

s

B=1Z# 7 B=Standard stock item



AFUY—RIVRINL T/ —-X

4

3 — M

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

NEO-CR-PHS

Cipe ]
! 15°
- — 8 B WA\ I
S S,
L2
L
hypez
8 4
£&§§> :
s , ‘
L
] K0 AN
e 50 Qo g - so
B{iI:mm Unit:mm
y—lbNo. |s¥Ex I~z P TE L JrUoE | MR 7 PR
EDP No Dc X r L 2 Ds Type Stock (Yen)

8529531 3 X R0.2 6 128 11,100
8529533 3 X R0.5 ’ 11,100
8529541 4 X R0.2 11,500
8529543 4 X R0O.5 8 13 1 11,500
8529545 4 X R1 11,500
8529551 5 X R0.2 50 6 12,000
8529553 5 X R0.5 10 13.2 12,000
8529555 5 X R1 12,000
8529562 6 X R0.3 12,900
8529563 6 X RO.5 12 12,900
8529565 6 X R1 12,900
8529582 8 X R0.3 15,100
8529583 8 X R0.5 15,100
8529585 8 X R1 60 16 8 15,100
8529587 8 X R1.5 15,100
8529589 8 X R2 15,100
8529602 10 X R0.3 19,300
8529603 10 X RO.5 19,300
8529605 10 X R1 19,300
8529607 10 X R1.5 70 20 10 19,300
8529609 10 X R2 B 19,300
8529613 10 X R3 19,300
8529633 12 X RO.5 23,500
8529635 12 X R1 23,500
8529637 12 X R1.5 75 24 - 12 2 23,500
8529639 12 X R2 23,500
8529643 12 X R3 23,500
8529662 16 X R1 45,200
8529663 16 X R1.5 45,200
8529664 16 X R2 100 32 16 45,200
8529665 16 X R3 45,200
8529682 20 X R1 64,500
8529684 20 X R2 64,500
8529685 20 X R3 105 40 20 64,500
8529686 20 X R4 64,500
8529687 20 X R5 64,500
8529702 25 X R1 125,000
8529704 25 X R2 125,000
8529705 25 X R3 120 50 25 125,000
8529706 25 X R4 125,000
8529707 25 X R5 125,000

- TPA VORGP I ZTE TEL,

-See p.1 for explanation of icons.

&

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

52)



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
D AN FEED

CARBIDE

g gog N (A e | s
B{ii:mm Unit:mm
Y—JUNo. SHBX I—FH4Z =R IR Vv IIR £ FRAE(TAS
EDP No. Dc X1 L ) Ds Stock (Yen)
8519662 6 X RO.3 15,400
8519663 6 X RO.5 50 12 6 15,400
8519665 6 X R1 15,400
8519682 8 X RO0.3 18,100
8519683 8 X RO0.5 18,100
8519685 8 X Ri1 60 16 8 18,100
8519687 8 X R1.5 18,100
8519689 8 X R2 18,100
8519702 10 X R0.3 23,300
8519703 10 X RO.5 23,300
8519705 10 X R1 23,300
70 20 10
8519707 10 X R1.5 23,300
8519709 10 X R2 23,300
8519713 10 X R3 23,300
8519733 12 X RO.5 28,100
8519735 12 X R1 28,100
8519737 12 X R1.5 75 24 12 B 28,100
8519739 12 X R2 28,100
8519743 12 X R3 28,100
8519762 16 X R1 49,700
8519763 16 X R1.5 49,700
8519764 16 X R2 100 32 10 49,700
8519765 16 X R3 49,700
8519782 20 X R1 70,700
8519784 20 X R2 70,700
8519785 20 X R3 105 40 20 70,700
8519786 20 X R4 70,700
8519787 20 X R5 70,700
8519802 25 X R1 137,000
8519804 25 X R2 137,000
8519805 25 X R3 120 50 25 137,000
8519806 25 X R4 137,000
8519807 25 X R5 137,000
- PAIVDHRBIFPIZTETREL, -See p.1 for explanation of icons. B=1Z#7fEMR B=Standard stock item

s



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

M IHIRERER  cuting conditions
NEO-PHS - NEO-CR-PHS

BEIELIHE]  side milling WELDE] slotting
.. . MTHTE( LR . MrHHEE LR
HREI NiZESE FIVEE = NiESE FIVER =0
Work Ni-Based Alloy Titanium Alloy ATY l/Zﬁﬁ] Ni-Based Alloy Titanium Alloy ATY l/Zﬁﬁ]
Material (Inconel 718) (Ti-6AI-4V) Precipitation Stainless Steel (Inconel 718) (Ti-6AI-4V) Precipitation Stainless Steel

(SUS630) (SUS630)

NE EEEE  EDRE JElREl-R-Ieb:dd EERRE EDEE EERRE EDEE JolRid-fR-Iil 4 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
AT dp=1.5D
o * ae=0.05D 7,1 ap=0.2D
B 4
el ae
1. #t., RV (ZEIMED S DFEEDORLBD%ZE CERTEL, 1. Use arigid and precise machine and holder.

2. PIART  BMBIMSERTRICKD . BERRE, XD REZFAE TV, 2.Please adjust the speed and feed when the cutting depth is large or when machines with low rigidity are used.
3. UIHBERIEEIM (SR U T I 7 TO—F T IFREMEDOEVIELERZ 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. EXDBEICE DO K FEFTOHEVNK S T7JO—-CTYD L F% eliminate chip packing.
BELTTEL.

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

C IMTEICHRET DRIECRIBIC R DHMTIIN - KKDBRMND DT PEANRZBFTOTTEL,

WEIEEIE  side milling W= EAIELIE] High Speed Side Milling
- . MTHHfE bR . MTHHfE bR
ol NiESE FIVEE = NiESE FIVER =
Work Ni-Based Alloy Titanium Alloy 17/ Uxm Ni-Based Alloy Titanium Alloy ZT/ Uxﬁm
Material (Inconel 718) (Ti-6AI-4V) Precipitation Stainless Steel (Inconel 718) (Ti-6AI-4V) Precipitation Stainless Steel

(SUS630) (SUS630)

SHE  EEmEE XDEE [=fRil-AR-delid - BELEE XDRE EIGRE XDEE =lrcl-gReisid:f BEEE EDRE

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
AR a ap=1.5D a 2e=0.02D
Depth of Cut R ae=0.05D R
7 7 g de Max=0.5mm
- e
1. B, RIS FBIMEDH D RBEDEVDDZE SERATEL. 1. Use arigid and precise machine and holder.

2. PHARE . AN SERRRICKD . BERRE. XD EEZFAE TS, 2.Please adjust the speed and feed when the cutting depth is large or when machines with low rigidity are used.
3. PIEGHRIFHEIM (IS U TIT 7 I O—F FHREEDNEVEIELEAIZ 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. ZRDBAICE 1D K FEEOMEVKLS. T7JO—[CTED L F%& eliminate chip packing.

FRELTTEL, i i

>4



E E E ﬂ D ﬂ y 90 ## W::::gg;:n ,:C;cz’g:i; Chamfering Cutter

40ACN&
JE’E@-?)'WI'E Unique 3flutes design El-l' ’;y7olﬁ7yl“

40° helix angle & wider chip pocket

: FO D
ML ROUTOZ IR LT
BRI TR B RT T

Enabled high feed high production

AEOK!

Superior sharpness and smooth surface finish!

3D - JNUHVER!

Cut down burres

- IREFDYID L T HEH1E

Regrindable Superb chip ejection capability
— - )
WXL3d—=51220
ony o - o WXL Coating
RIZGAT P RKHILITN
Positive Type Negative Type

TIWEZULER WEE. B R G2
mﬂﬁﬁ\ Zj_'ybxﬂﬂ For Cast Iron, Carbon Steel,

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

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

W-HSCT-P - W-HSCT-N TTT171
._ 8 + g e

W_ H SCT_ (WXL O—k RISAT LEaS) W_ H SCT‘ (WXL O—h %A54T LF15)
(WXL Coated Positive type Regular)  8fii:mm Unit:mm (WXL Coated Negative type Regular)  &fif:mm  Unit:mm

T, el
"
L
| $Ds|

R X = \3 . R X =) \¥ .
Y—JuNo, | THREXTL ISR NESSREE PR dRes A ) No. | TR T IR RS PR
EDP No. = L 2 Ds Stock (Yen) EDP No. N L 2 Ds Stock (Yen)
DXaXDs DXaXD
9200106 | 1X45°X 6 50 25| 6 11,200 9200156 | 1X45°X 6 50 25/ 6 11,200
9200108 | 1X45°X 8 60 35 8 13,400 9200158 | 1X45°X 8 60 35/ 8 13,400
9200110 | 2X45°X10 70 4 10 C | 17,400 9200160 | 2X45°X10 70 4 10 C | 17,400
9200112 | 2X45°X12 75 5 12 22,200 9200162 | 2X45°X12 75 5 12 22,200
9200116 | 2X45°X16 | 100 7 16 35,600 9200166 | 2X45°X16 | 100 7 16 35,600

C=12#7EEfH (=Standard stock item

. ﬂ]ﬁ“%ﬁgiﬁﬁ Cutting Conditions

Ll NiZ&2 FyVESE FHELRZ T VA [BE =

M“!{;",Ta, Ni-Based Alloy (Inconel 718) Titanium Alloy (Ti-6AI-4V) Precipitation Stainless Steel (SUS630) Heat Resistant Alloy Steel Titanium. Inconel

KiniE BEEREE ZEDRE | A50ZED MulRed=fRrIob:d:-fbsE[}eol [BIERERE | JEDERE  FZ0iED N=kRei=grI st =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
RS N\__ | 01D
Depth of Cut %




CSEVvIIRIINDYF

R TEENIHAEFESSyIHEEHRAL

BEL VRN ECHEZDEEERINLEREE

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

CM-RMS Features of Ceramic
CM-CRE Endwmill

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

CM-RMS

?ﬁi@g%ﬁgqﬁ Optimum flute geometry

AL—X134D < FHkH

Enables smooth chip evacuation

*ﬁ%ﬁ? Negative cutter form

A5ehliEE1

Increases cutting edge rigidity

1\%’\“% 5'( yj- v 7 Variety of lineup

AZEICEHETANHA. 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
EROZWLINTEF 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

- INTHOIFBYUR I Z (KR
- I THEOESFOELDFFIZ 23 T (C
tIELERE ZER Y D EHAEE

- Reduces risk of breakage during machining

=
s o
=
o
=2
=5
Mm
o
]
(]

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

ﬁﬁﬁgb“‘mﬁg Regrindable
{EFERZ i U

Can be reincarnated by cutting away the used portion

&




7]”15-“_ 9 Cutting Data

= N ol
4jﬁg§ip€iﬁﬂni; wjp:e t)J D ( 3"0)7?%59‘73: < . u’ﬂi‘ﬁﬁﬁﬁﬂﬁg Continuous use is possible with low level of cutting chip welding

EHTE CM-RMS fhitim 48H W

Tool ®12XR1.5X4Z CompeI:iI:or 4-Flute t).] EUEEEE(m) Milling Length

Ll 0 10 20 30 40 50

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

MIAEE NESARIICEEZ (BEUHM) RICUIH

Machining Method Milling spirally inward from the outer periphery -
e Herige B

gﬁ?ﬁ%eed 500m/min (13,260min"") CM-RMS Still Running

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

FhHARS fth#t i R

Depth oF-Cut dp=7.2mm gde=1.2mm Compet?tgr Wear

EIHERE] I7rJo—

Coolant Air Blow

fE Rt Vi 4 eVl b 2

Machine Vertical Machining Center

®153 X 100

Ggﬁggipfiﬁﬂni;g{e tyjr;e t?J?Et*'g"(C ﬁi?]ﬂl Stable machining free of breakage

HYFINR cutter path

RIS CM-RMS fthttim 64 w
Tool ®12XR1.5X6Z CompeI:ir:or 6-Flute t)J EUEE%E(m) Milling Length
Gl 0 20 40 60 80 100
Work Material Inconel 718 (45HRC) | | | ‘ ‘ ‘
MI7E%E NESARIICEEE (EEUHM) RICUIHE
Machining Method Milling spirally inward from the outer periphery P
DoAY m l‘ll:u
gf{?ﬁfieed 500m/min (13,260min™") CM-RMS Stil Running
2l 4,774mm/min (0.06mm/t)
LIPS _ _ fthttem e
Depth of Cut ap=7.2mm de=1.2mm Competitor Breakage
BIHHE I7Jo—
Coolant Air Blow
fE At Vi =SV b 2
Machine Vertical Machining Center

Engrﬁ_cﬂnfeggeg;e t)J D < TEFI&HE‘I .4{|::|: ! ﬁi LI TC%ﬁEﬁHUI 1.4 times the chip removal rate! Stable and high-efficiency machining

EHRIE CM-CRE 783 fthttin 448N
Tool 7-Flute Competitor 4-Flute
A

i Inconel 718 (45HRC)

MI7EE SHEAD SARICEEE (BEIM) JKICEDHE
Machining Method Milling spirally inward from the outer periphery
YIHLERE 600m/min 500m/min
Cutting Speed (7,600min) (13,260min"")
EDRE 2,660mm/min 3,182mm/min
Feed (0.05mm/t) (0.06mm/t)
HDELmE IrJo—

Coolant Air Blow

et MRV TEVY

Machine Vertical Machining Center

Brhig 39.9cc/min 27.5¢c/min

Chip Removal Volume : :

IAWE: 4 16\ 2)\R (B<#rESHD)
Number of Passes passes 2 passes (occasional breakage)

14.4 mm in depth

T
E
§ 8 REMT
?25% R4 © I Stable machining up to
T 16mm in depth
ae=15mm
IS
S
¥ TR o]
fttttom w RE14A4mMmET
Competitor (% mT
®12X R1.5 Machining up to

__ae=1.2mm

—>

s




tas ‘y aIy FE}I] Ceramic End Mill

CM-RMS = E 0= 5

AHNT1L T 0~-005

4-Flute Type

%)
— [a) S — -
S

AT
6-Fiute Type
g
e L |
ﬂjﬁﬂ 14T Peripheral cutting edge type B :mm  Unit:mm
Y—JUNo. SHE X O—FFF X T 2R AR Iy IOR HE HE PR
EDP No. Dc XrXZ L 2 Ds z Stock (Yen)
8557100 6 X R0.75 X 4Z 60 4.5 6 4 B 29,200
8557110 8 X R1.0 X 4Z 60 6 8 4 B 37,400
8557120 10 X R1.25 X 4Z 65 7.5 10 4 B 45,200
8557130 12 X R1.5 X 4Z 70 9 12 4 B 53,800
8557200 6 X R0.75 X 6Z 60 4.5 6 6 B 32,100
8557210 8 X R1.0 X 6Z 60 6 8 6 B 41,100
8557220 10 X R1.25 X 6Z 65 7.5 10 6 B 49,500
8557230 12 X R1.5 X 6Z 70 9 12 6 B 59,300
- PAIVDHRAIFPIETE TS, -See p.1 for explanation of icons. B=1Z#7£EmMR B=Standard stock item
”HIHZ% Application
AT T A T a-FluteType 6MIHATA T 6FluteType

=)l RIEIHE AUAZLIIT  3IVSUYINMT  SVEVIMI RIEIHE AUZLIIT 3IVSUYINT

Slot Milling Side Milling Helical Milling Contour Milling Ramping Side Milling Helical Milling Contour Milling

.4*&2 9’( 7 ﬂ]ﬁ“%‘#gﬁi 4-Flute Type Cutting Conditions

*ﬁ iz " NiE S NiBased Alloy (Inconel 718)
MI7EE RIEIE) BHE
Machining Method Side Milling Slotting
YHEE | —HULDORDE AR PHEE | NUcooEog | VAR
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)

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 =24 (0.2D)

=
=
=
[
=2
=
<
S
]
o

.6*517:1 9 ’{ 7 lﬂ]ﬁ“%ﬁgiﬁi 6-Flute Type Cutting Conditions

NiES & NiBased Alloy (inconel 718)

Wi Ell
MII5E {RIEEDE
d

e Side Milling
iz YRR | —WERDOEDE VBARE
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)

pocid 5¢)



tas ‘yeg FE}I/ Ceramic End Mill

R
(/") s
CM-CRE aw 2 O
0~-005
-
54!"’4 )l & [
F ¢ °
r L J
EE 147 End cutting edge type
w—JLNo. ‘ SR X I—FE 2R AR DEDCL HE 1iE 2T
EDP No. Dc X r L I Ds z Stock (Yen)
8557016 16 X R4 120 5 16 5 B 72,500
8557020 20 X R4 120 5 20 6 B 80,700
8557025 25 X R4 120 5 25 7 B 95,300
B=1R%EER

- PAIVDERRAIFPIZCTETEL, -See p.1 for explanation of icons.

ﬂﬂIﬁ?ﬁﬁ Application

- =7

BVEIb T THIbIT R MIT

Copying Planing Pocket Milling

. W'ﬁ“%ﬁ:ﬁfﬁi Cutting Conditions
BESFSZRA eI IO T OIS AR, IREFE (I3 LU LE) ZRIFTHERE T L,

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

NiE S NiBased Aloy (inconel 718)

Pl —TLLDOEDE Az
Cutting Speed Feed per Tooth Depth of Cut (mm)

(m/min) (mm/t) ap de
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)

RAEMILHTIRZFHLE

8

Highly resistance against sporadic breakage

B=Standard stock item

- FHEESDOINICTIE. YHAHFEEDINS WO YIHRETIIEFESE (=) [TIhEL,
IREIDFEEERAENSTRZINZA D EDARET 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.




5i%$IE Caution

AVARIV718DKRIBENIBGEF700CZEBADERE CRER THIRED. THINESZ(CIEDHFIEN
HOET, TOXRIFMEIMTFEZED VBB CESIVITI Y RIINZCHERAAEL 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 FEREDEHICHER TSV ML ZESEHTDIETRIVY FBE#IFNTEREEIEDE T,
NILY [ETHEVEDH D HD%ZESERTEL,

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 EENMTERELET

Wi T ClE. FyEVIDFEELPTL TESFSMME N T HENHHDET,
RAEMFITIEZFELET DD ICINTHIEADEA (BATE) Bl EDEEZ50% LU FELU. IRRICEDEREZ LIFD K
SHREBTEL,

VHIEREZ L IFBED L HEHMDERICEDIBERLE T, ZORE. UEHIREZ 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 TR HEICHEUCEBEYRAD S FIC. Z0FEROMTICERTEL

HIB(CRHT LT AEDHEVIESHRZR FSEDNDHDET,
NELSADBIERSS. HEBICIELCBEEYIE. BEICHUTRDERLWTIEL,

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\ Z)H)— DR EERE T

NIARICEEDUIDLFHREIL. 51N - KKDBREPIEEREZRESEIBNHHDET,
e, MIYELRBICEHRID IEVNK SICLTTRE L,
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\ EEFICTNIZEToTVB I, M ITYRAEICEE B ERENZTENBOET
MIBOEEEDBORHZEERU/ (ZZERETE .

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
=
<
S
]
o

/N CM-CRE I BEENI TRy MITE TSR, BTk TE (3°LULE) #RELIER TS
BEDTFHUITIET 58N HHDET,

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



WRASENLAL>Y— M 1tE

XC5035/XC5040 D& o™

OSG PHOENIX Y U—XTlF. MRASEMIICGELEA VY —hE2CABRLTVLET,

OSG Phoenix offers inserts optimal for machining HRSA.

O VLA EEEOBEHEEER

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 DIBIE T EERL .
ZL=RBIDL FHED TLEL EBSMTL—5

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

g d—F 45 Coating 1RAIA

Grades CVD Work Material

0SG PHOENIX ¥ U—X®D
HHREIB50hy0OT%
CERTEL,

Please refer “OSG Phoenix Catalog” for
the details.

AFYUASE -
" 89.3 | TiN-Ti (CN) + AL.Os+ Ti (BN) MRS

Stainless Steel -
HRSA

XC5035 ERINPN

0SG  PHOENIX

wEArs TE L

27V -
XC5040 : 89.3 TiN-TiB: M
e - i 7 Stainless Steel -
4 s BN HRSA

) . ) - v N - - ;
K g - A - ) & ' b J
H ‘ o
PSE PSEL PSFL . PRC - PHC ‘

BHIbAY S STa«VIIVRID 41—F35T74VJIVRI ABHvH BEDSITRAAvE
Shoulder Cutter Roughing End Mill 4-Corner Roughing End Mill Radius Cutter High Feed Cutter

s


https://osg.icata.net/iportal/cv.do?c=165470000&pg=1&v=OSGDCS01&d=OSGD01

MIF—

9 Cutting Data

. |nCOI"le| 71 8 (45HRC) E%ﬁ”ul Long tool life on Inconel 718

ERATE PSE11R0325532-5S fthtt @

Tool (#32%53%) Competitor
@F(VY—h ()| ZDKT11T308ER-SM | @EI—7« Y54 VH¥—
Insert (grade) (XC5040) Coated Carbide Insert
Ll

R Inconel 718 (45HRC)

et 30m/min (298min®) | 25m/min (248min")
‘Eea B 120mm/min (0.08mm/t) | 80mm/min (0.08mm/t)
THARS - - - =

Depth e ap=Tmm ae=20mm | ap=Tmm ae=20mm
BIHIRE KB ETIEIHFE

Coolant Water-Soluble

et MRV =Tt %5 (BT40)

Machine Vertical Machining Center

RIEXDBHE0%EVREICTINIMAIRECHdIc, THIC
MACBNTH 2BULOMADESNIEEEFETHD. DO
FNLAOlaE 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 (125%123H) Competitor
FR(VY—h ()| OZKUO60508ER-SM WELLE T — N
Insert (grade) (XC5040) Double-sided Insert
REIA

Work Material Inconel 718

VIHEIEE . .

Cutting Szpeed 40m/min (100min")

Eeaizg 120mm/min (0.1Tmm/t)
THARS _ -

Depth g ap=1.5mm ae=50mm
BIHHE KBEYIEHE

Coolant Water-Soluble

et IRYY =Vt H (BT50)
Machine Vertical Machining Center

i 06

n

L os A

£ 4

mm)

V03

f=

g 0

< o —— PSE

g 0.0) —8— {3153 Competitor
’ 05 10 15 20 25 30 35

EIEIRE (M) Milling Length

H1.5mIIIBEDEE After1.5mof milling

2m il IR

After 2m of milling

ﬁﬂ*il'::l': Competitor

it RBIFRRICTTF v EV T RIENFELELTLIeH, PAO(XC5040)

TIFEFROIMHIICKDFABDOMA UPHHEETSH o,

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%ﬁuul Long-life milling of Inconel 718 (45HRC)

ERATE PRC12R050M22-5 fthtt &

Tool (50x5%) Competitor

R4 Y —h (#1)| RPHT1204MOEN-SM | @@@1—F+« I/ U¥—b
Insert (grade) (XC5035) Coated Carbide Insert
BRI

Work Material Inconel 718 (45HRC)

it 40m/min (255min") | 60m/min (382min"")
;’fea BE 270mm/min (0.21mm/t) | 270mm/min (0.14mm/t)
hAZRS = =

Depth o ap=0.5mm ae=30mm

BIHHE KB ETIHI R

Coolant Water-Soluble

et WYy =I5 (BT50)

Machine Horizontal Machining Center

(28

Durability 10m 2m

@ TIE2m NIRRT
ARESRIEL. E5ICIFHt
JI—F[CBRUERD R
FUVREEEEOTW D, £
NUSHUTPRCIE10m AN
THJgETH D KIEICHFn
UPZ3aZ Dk,

&

H2m buI&ng After 2m of milling

ﬁi’.*:l:uﬁ': Competitor

i
o
V]
x
()
°
=

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.

@



shaping your dreams

A=IASi—innE4t OSG Corporation

T442-8543 BHBZ)||HAF E=TH22&M 3-22 Honnogahara, Toyokawa, Aichi, 442-8543, JAPAN

2(0533)82-1111 FAX (0533)82-1131 TEL. +81-533-82-1118 FAX.+81-533-82-1136
N [ | —_— - 4= - —_—
s N\ BRCBENVN L DI
T143-0025 SRREBAHXFEFA3-25-4 B(03)5709-4501 FAX(03)5709-4515 O T EEEAIT B IRY 2RRNBEDT, O T BN EL ol SEAERIELT TS,
RFCEDSHENT R, I FNTTFED,
T465-0058 EASAHEMREXEMI-9  B(052)703-6131 FAX(052)703-7775 \ @ID<TURFCEDSBUTFEN, onuim:Iamzﬁﬁaﬁézﬁotﬁun Y,
FEEREZEER

T550-0013 KERAFARRMFENKHEI2-4-2 4055 T(06)6538-3880 FAX(06)6538-3879 — &Safe use Of cutting tools

il & o(022)390-9701 [E K B(046)230-5030 = R T(076)268-0830 .llefses:IieL:%sgvoe;esr:f;;)r']glassesandsafety .Ettr‘;?]gc:éﬁ?t?ngzgsnt:iosn immediately if you hear any
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