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ADO-SUS

Carbide Drill Series for Stainless Steel and Titanium Alloy

ADO-SUS-3D - ADO-SUS-5D - ADO-SUS-8D
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Vast lineup of 714 items
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Stable Performance and Long Tool Life Even Under High Feed Rates
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ADO-SUS Dirill for Stainless Steels and Titanium Alloys
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Common machining problems associated with these materials
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Work hardening tendency
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Short tool life due to
high cutting temperature
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Welding on cutting tool
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Solved by the ADO-SUS
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Sharp Cutting Edge
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Reduces work hardening, which leads to longer tool life during tapping and reaming.
ADO-SUS-5D
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Work Material SuUs304
TREE 70m/min (2,229min"")
446mm/min (0.2mm/rev)
SRR KB EIHME (RIERYG:H - 1.5MPa)
Coolant Water-Soluble (Internal)
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New Flute Geometry

IO LT < TRILE T

Enables the creation of compact cutting chips. e T
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Special Margin Shape

AT LR =5y ZHULOEWADO-SUS-8D
Hole 1 . Margin surface 'E'I;HI]IQEI&%:F_j?%
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In response to the ADO-SUS-8D’s long overhang
length, a M(middle) margin design is adopted to
ensure machining stability.
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Front view Side view Front view Side view

ADO-SUS-3D 5D ﬁ*nnn Conventional
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Reduces friction and heat generation.
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New Coolant Hole Shape
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Improves coolant flow, chip evacuation
and cutting heat generation.
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* Applies only to diameter sizes over 6mm in 3D and 5D

ipL
(m/s)
Coolant flow
| velocity

. 250

ADO-SUS-3D 5D ﬁ*f-n Conventional

TEM@EH 2,200min [CTHET

Analysis of coolant flow with spindle speed of 2,200min"'
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WXL Coating
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High adhesion strength, which minimizes the possibility of chipping.

MEGA COOLERRRUWXLIFA —I R I —HRAHDEREETI, MEGA COOLER and WXL are registered trademarks of OSG Corporation.
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SIHEE
Cutting Speed

YHHF

Coolant

ADO-SUS-5D it

Competitor

®10

SUS304

70m/min (2,229min™")

446mm/min (0.20mm/rev)

50mm (&b)
(Through)

KIBELIERA (FIBRS3H - 1.5MPa)

Water-Soluble (Internal)

By ZVoteVSy

Horizontal Machining Center

ﬂuIﬂ;ﬂ Number of Holes
1.900

1 ,5|00 2,({00 2,5|00

ADO-5US-5D

fthttam A

Competitor

fth#t5a B

Competitor

1,0007 Holes

1,634 Holes

2,500/’? [
firTEE
Still Running
2,5007.( Holes
18
Breakage
e fiTrTEE
2'500,\ litelles Still Running

1,500 Holes

RIF
Chipping
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ADO-SUS has the least margin wear by restraining heat generation!

1,500 FTHNT# After drilling 1,500 holes

ADO-SUS-5D
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ADO-SUS achieves stable machining from the beginning!
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Stable machining leads to excellent surface finish of holes!
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. Z-_Zj_-j-4 I\%Zj_-y UZ&I@’]HI Machining Austenitic Stainless Steel

fER R

Conventional

ADO-SUS-3D

¢8.5

SUS304

YIELRE
Cutting Speed

80m/min (2,997min")

659mm/min (0.22mm/rev)

25mm (G&D)
(Through)

KA EETHIRA (PIBBHE3H - 1.5MPa)

Water-Soluble (Internal)

MMRY =Vt % (BT30)

Vertical Machining Center

. T\ln@tb?; Comparison of hole entry

fitdtem

Competitor

ADO-SUS-5D

¢6.7

ol

Work Material

15-5PH (43HRC)

tIHIEREE
Cutting Speed

50m/min (2,377min")

357mm/min (0.15mm/rev)

45mm (1ED)
(Blind)

AKBEVIHEE (PIERHE3H - 3SMPa)

Water-Soluble (Internal)

By =Vt S

Horizontal Machining Center

ADO-SUS-5D

fthtt

Competitor

t)JﬁIJ H%Faﬁ Drilling Time

0 10 20 30
WIS EERE
Flankwear

1.9

1.9 times

W EER

Flank Wear

Z]I]I Machining Duplex Stainless Steel

fittt A

Competitor

ADO-SUS-5D

®10.3

SUS329J3L

tIELRE
Cutting Speed

65m/min (2,010min")

462mm/min (0.23mm/rev)

TURE
Depth of Hole

48mm (i&b)
(Through)

AKIBEVIHIEE (FIBRHE3H - 8MPa)

Water-Soluble (Internal)

(=)
Multifunction Lathe

ADO-SUS-5D

ftb#tem

Competitor

7][]]:7-'\& Number of Holes
0 5?0 1,?00 1,5‘00 2,900
1,650/'*\' Holes %UEE*%
Flank Wear
8007 Holes IS EIEERE
Flank Wear




‘SQBUI Machining Titanium Alloy

fth#t & TERR
ADO-5US-3D Compelt:i?or Convent?ounal
®5.1

Ti-6Al-4V (34 ~36HRC)*

YIHLRE

Cutting Speed 40m/min (2,498min™")

300mm/min (0.12mm/rev)

17mm GED)

(Through)
AKEMEENERA (PIER#E3H - 2MPa)
Water-Soluble (Internal)
MHRY=—VItU5 (BT30)
Vertical Machining Center

YHHF

Coolant
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* After aging treatment

1J[II/"'Q§& Number of Holes
0 590 1 ,900 1 ,5|00 2,900 2,5|00
RIF
ADO'SUS'3D 2,066/’1 Holes Chipping
fthttam 1237 Holes ,le- .
Competitor Chipping
ﬁ?ﬁﬁ: 497X Holes ;ﬁ}E
Conventional Breakage
tJJ b<& Cutting chips
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. Ni EEM?;.&S%’J”I Machining Ni-based Superalloy

fibttam

Competitor

ADO-SUS-3D
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Work Material Inconel 718 (43HRC)

taElERE
Cutting Speed

30m/min (1,592min"")

143mm/min (0.09mm/rev)

TURE

Depth of Hole

18mm G&b) /Y RFvT
(Through) Non-step

KA EETHEA (PIBRHE3H)

Water-Soluble (Internal)
WYy =>Jt>% (BT40)

Horizontal Machining Center

HHEE

Coolant

ﬂulﬂﬁ Number of Holes
2?0 390

4?0

RIF
Chipping

ADO-SUS-3D

RIF
Chipping

ftbttmm

Competitor

. 1 GO/Tﬂl]Iiéo)Fé%%q*;R Wear after drilling 160 holes

ADO-SUS-3D

ﬂﬁ*il'::l': Competitor
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[]I Machining Austenitic Stai

nless Steel

4(|)0

DUI/T@ Number of Holes
6(I)O 8(|)0 1,0|00 1,2|00 1,4%00 1,6|00

{ERTE Tool ADO-SUS-8D ‘ {th#t &R Competitor
®10 ? 2?0
% Work Material SUS304

70m/min (2,229min")
669mm/min (0.30mm/rev)
78.5mm (lED)

EDHIEE Cutting Speed

ADO-5US-8D

XD IRE Feed

TURS Depth of Hole -
(Bl SR A
5 AKEMEIEIMA (RISR4E3H - 3MPa) ;
BIRUEA] Coolant Wate;—SolubIe l(:Ilnte:nal) Competitor
i BYY=vJtr% (HSK63)

BEFRHAL Machine /Horizontal Machining Center

ALy s AL PN =T | it B

I%/ \jJuIEEIEHb$ * E%DD{EE*IE H Competitor

High efficiency and long tool life can be achieved even in deep-hole drilling!

747}

1m*iu|:u| C 6747\ Holes
Competitor

1,2487X Holes

1,0407X Holes

ra—y
1,4567X Holes T
Still Running
1,456ﬂ Holes

ILLVERIF
Chipping on rake face
1,456 Holes

J—FRIF - F<LVEEFEKX

Corner Chipping - Large wear on rake face

FLLVERIF
Chipping
on rake face

1,4567X Holes

PNAIRIF
Cutting edge chipping

iR

Breakage

1,456 TUINT# After drilling 1,456 holes

ance and stable torque

. 1&151 I\ * ﬁi I\)I/g Low thrust resist

e i HY J
252k || 252k ! —— 252k
000 Thrust W Thrust ™ m Thrust
[ o | A o - o
" — | | — s | | T
. w ) Torque | M Torque
| [N-cm] t [N-cm] [N-cm]
% i 1] W ] [1] 16 & L TN T ) 7 .‘-—-9-0 (] d ] Te ] 12 e
BRS Time [s] B Time [s] B4 Time [s]
ADO-SUS-8D ﬂM:I:E.': A Competitor fﬁun:ﬁ =] Competitor
‘—II~
. 7 D A:E U 7 T Jﬁlﬁj]l]I Machining Chrome Molybdenum Steel
AT A Tool ADO-SUS-8D | ittt Competitor HITT 2L number of Hotes
@3 9 5(|)0 1,900 '|,5|00 2,900 2,5|00
#Hl#1 work Material SCM440
—
BIHIERE Cutting Speed 75m/min (7,962min"") 2,00077 Holes T—JULEE
ADO'SUS'sD 2 0007% Total wear of margin
ED IR Feed 717mm/min (0.09mm/rev) SU0/MHales
TGRS Depth of Hole 78.5mm Eéjl-fn?j))
it KBEIRIHE (PIERKEH - IMPa) 1 7R Y—IVRER
BDHEHAE Coolant Wate;fSqubIe l(::ntelfnal) izt 5 A :l\ Holes Total wear of margin
: Yy = J >4 (BT40) Competitor (VA VIGEIONN 77
2L Machine I/-Iorizontal Machining Center reatase
ey
/\_r—\ _//—\ it =B 8907 Holes fﬁ?ﬁk
( J L/ Competitor 7127 Holes reakage
ADO'SUS'SD ﬂ!uﬁA Competitor

BE-EI—-SVMETHRE!

Stable performance can be achieved even with small diameter and low coolant pressure condition.
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After Drilling 2,000 holes
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ittt A 1,5007°H1 T

Competitor  After Drilling 1,500 holes
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RFE V2D
R thinning

DCON

140°

OAL

* B A )UIN—ILFEIRE 9B ZEB R DT A XD SEHA
% New coolant hole shape applies only to diameter sizes over 6mm
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30° FIT P23

- A
CARBIDE 1 \hls

B :mm  Unit:mm

P\ WS B | 2R \VrUIR Vv ok St | EE | RS AN NIEESAMEL] BR | =R (V1R VrUoR| foin | TEEE | RAES
EDP No. DC-DCON LCF | OAL | DCON LS PL | Stock (Yen) EDP No. DC - DCON LCF | OAL | DCON LS PL | Stock | (Yen)
8665200 2 -3 12 66| 3 |51.1/04| B | 9230 8680410 | 4.1 25| 80| 6 |505|0.7| B |11,300
8665210 2.1 -3 13| 66| 3 |513/04| B | 9230 8665420 | 42 -5 26| 80| 5 |515/08| B |11,300
8665220 | 2.2 -3 14| 66| 3 |495/04| B | 9,230 8680420 | 4.2 26| 80| 6 |49.6|08| B |11,300
8665230 23 -3 14| 66| 3 |497/04| B | 9,230 8665430 | 43 -5 26| 80| 5 |51.7/08| B |11,300
8665240 | 24 -3 15| 66| 3 |489|04| B | 9,230 8680430 | 4.3 26| 80| 6 |498|08| B |11,300
8665250 | 25 -3 15| 66| 3 |49.1/05| B | 9230 8665440 | 44 -5 27| 80| 5 |509|08| B |11,300
8665260 | 26 -3 16| 66| 3 |483|05| B | 9230 8680440 | 44 27| 80| 6 |49 |08 | B |11,300
8665270 | 2.7 -3 17| 66| 3 |474|05| B | 9,230 8680445 | 4.45 27| 80| 6 |49.1/08| B |11,300
8665280 | 28 -3 17| 66| 3 |476|05| B | 9230 8665450 | 45 -5 27| 80| 5 |51.1/08| B | 11,300
8665283 | 2.83 -3 17| 66| 3 |477|05| B | 9230 8680450 | 4.5 27| 80| 6 |49.2/08| B |11,300
8665287 | 2.87 -3 18| 66| 3 |468|05| B | 9230 8665460 | 46 -5 28| 80| 5 |503|08| B |12,100
8665290 | 29 -3 18| 66| 3 |468| 05| B | 9230 8680460 | 4.6 28| 80| 6 |484|08| B |12,100
8665300 3 -3 18| 66| 3 |47 | 05| B | 9,230 8680465 | 4.65 28| 80| 6 |485|08| B |12,100
8665310 | 3.1 19| 74| 4 |523|/06| B | 9,890 8665470 | 4.7 -5 29| 80| 5 [(494|09| B |12,100
8665315 | 3.15 191 74| 4 |524/06| B | 9,890 8680470 | 4.7 29| 80| 6 |47.6|09| B |12,100
8665320 | 3.2 20| 74| 4 |515|06| B | 9,890 8665480 | 48 -5 29| 80| 5 [496|09| B |12,100
8665326 | 3.26(#30)| 20| 74| 4 |516|06| B | 9,890 8680480 | 4.8 29| 80| 6 [47.8|09| B |12,100
8665330 | 3.3 20| 74| 4 |51.7|/06| B | 9,890 8665485 | 4.85(#11)| 29| 80| 6 |479|09| B |12,100
8665340 | 3.4 21| 74| 4 |509|06| B | 9,890 8665490 | 49 -5 30| 80| 5 [488|09| B |12,100
8665350 | 3.5 21| 74| 4 |51.1|06| B | 9890 8680490 | 4.9 30| 80| 6 [(469|09| B |12,100
8665360 | 3.6 22| 74| 4 |503|0.7| B | 10,500 8665500 5 -5 25| 80| 5 |54 | 09| B |12,100
8665370 | 3.7 23| 74| 4 |494|0.7| B | 10,500 8680500 | 5 25| 80| 6 [52.1]09| B |12,100
8665373 | 3.73 23| 74| 4 |495|0.7| B | 10,500 8665510 | 5.1 26| 82| 6 |[533|09| B |12800
8665375 | 3.75 23| 74| 4 |495|0.7| B | 10,500 8665520 | 5.2 26| 82| 6 |[535|09| B |12800
8665380 | 3.8 23| 74| 4 |496/|0.7| B | 10,500 8665525 | 5.25 27| 82| 6 |526]|1 B | 12,800
8665390 | 3.9 24| 74| 4 |488|0.7| B | 10,500 8665530 | 5.3 27| 82| 6 |527]|1 B | 12,800
8665400 | 4 24| 74| 4 |49 |0.7| B | 10,500 8665540 | 5.4 27| 82| 6 |529]|1 B | 12,800
8665410 | 4.1 -5 25| 80| 5 |523/07| B |11,300 8665550 | 5.5 28| 82| 6 |521]1 B |12,800
W74 VOFHRAFp.8ZETE RS, B=1R#7EEM B=Standard stock item

M See p.8 for explanation of icons.
[ NEXT )2
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*ZE Tool Materials ﬁﬁmi; Surface Treatment

CARBIDE  AEREE

Tungsten Carbide

S
h8

WXL a-Fs Y
WXL WXL Coating

E?%@?‘F{?E Tolerance for Drill Diameter

RUIERDFEEZ
RRULEY

Tolerance for drill diameter

m 1’3[41’1% Helix Angle *"J:LU‘JQ Shrink

E tﬂﬁu%{# Cutting Conditions

aew RULEORUNAZ = Sk AN Sl e speep  SIRURMEERIBEN—U%E
30° fl?:at’gfg flute for drills AT Symgblje-é: it\-e?hﬁﬁ?dz i?;m :’EZH; mﬁf;tl:i?; number for cutting conditions
m il :mm  Unit:mm
PN\ EEEAVE] BR | £R (V0B VrUoR| Soin | R RS AR ER | 2R \VrUIB VrUIR| Sl | TEE | RAERHE
EDP No. eyl CF | OAL [DCON| LS | PL |Stock| (Yen) EDP No. Do\l CF | OAL [DCON| LS | PL |Stock| (Yen)
8680555 | 5.55 28| 82| 6 |522|1 B | 13,400 8680700 | 7 35| 88| 8 |[50.1113| B |15,000
8665560 | 5.6 28| 82| 6 |523|1 B | 13,400 8665710 | 7.1 36| 94| 8 (57 | 13| B |15,000
8665570 | 5.7 29| 82| 6 |514\1 B | 13,400 8665720 | 7.2 36| 94| 8 |57 | 13| B |15,000
8665580 | 5.8 29| 82| 6 |[516|1.1| B |13,400 8665725 | 7.25 37| 94| 8 (56 | 13| B |15,000
8665590 | 5.9 30| 82| 6 |[508|1.1| B |13,400 8665730 | 7.3 37| 94| 8 |56 | 13| B |15,000
8665600 | 6 30| 82| 6 |51 1.1 B | 13,400 8665740 | 7.4 37| 94| 8 (56 | 13| B | 15,000
8665610 | 6.1 -7 31| 8|7 |56 | 11| B |13,400 8680745 | 7.45 38| 94| 8 |55 | 14| B |15,000
8680610 | 6.1 31| 8| 8 |[525|1.1| B |13,400 8665750 | 7.5 38| 94| 8 |55 | 14| B |15,000
8665620 | 6.2 -7 31| 8|7 |56 | 11| B |13,400 8680755 | 7.55 38| 94| 8 |55 | 14| B |15900
8680620 | 6.2 31| 8| 8 [526/|1.1| B |13,400 8665760 | 7.6 38| 94| 8 |55 | 14| B |15900
8665625 | 6.25 -7 32| 8| 7 |55 | 11| B |13,400 8665770 | 7.7 39| 94| 8 |54 |14] B |15900
8665630 | 63 -7 32| 88| 7 |55 | 11| B |13,400 8665775 | 7.75 39| 94| 8 |54 |14| B |15900
8680630 | 6.3 32| 88| 8 |[518|1.1| B |13,400 8665780 | 7.8 39| 94| 8 |54 |14] B |15900
8665635 |6.35(%")- 635 32| 88| 63555 |1.2| B | 13,400 8665790 | 7.9 40| 94| 8 |53 (14| B |15900
8665640 | 64 -7 32| 88| 7 |55 12| B | 13,400 8665800 | 8 40| 94| 8 |53 (15| B | 15900
8680640 | 6.4 32| 88| 8 |52 |12| B |13,400 8665810 | 8.1 -9 411101 9 |59 (15| B |17,300
8665650 | 6.5 -7 33| 88| 7 |54 (12| B |13,400 8680810 | 8.1 411|101 |10 |555|15| B 17,300
8680650 | 6.5 33| 88| 8 |51.2|/12| B |13,400 8665820 | 8.2 -9 411101 9 |59 | 15| B [17,300
8665660 | 6.6 -7 33| 88| 7 |54 |1.2] B |14,200 8680820 | 8.2 411|101 |10 |556|15| B 17,300
8680660 | 6.6 33| 88| 8 |514|1.2| B |14,200 8665825 | 8.25 -9 421101 9 |58 |15| B |17,300
8665670 | 6.7 -7 34| 88| 7 |53 |12] B |14,200 8665830| 83 -9 421101 9 |58 | 15| B |[17,300
8680670 | 6.7 34| 88| 8 |50.6|1.2| B |14,200 8680830 | 8.3 421101 |10 |54.8|15| B 17,300
8665675 | 6.75 -7 34| 88| 7 |53 |12] B |14,200 8665840 | 84 -9 421101 9 |58 |15| B 17,300
8665680 | 6.8 -7 34| 88| 7 |53 |1.2] B |14,200 8680840 | 8.4 421101 |10 |55 |15| B 17,300
8680680 | 6.8 34| 88| 8 |50.8|1.2| B |14,200 8665850 | 85 -9 431101 9 |57 |15| B 17,300
8665690 | 69 -7 35| 88| 7 |52 |13| B |14,200 8680850 | 8.5 431101 |10 |54.2|15| B | 17,300
8680690 | 6.9 35| 88| 8 49913 | B |14,200 8665860 | 86 -9 431101 9 |57 |16| B |18,100
8665700 | 7 -7 35| 88| 7 (52 | 13| B |15,000 8680860 | 8.6 431101 |10 |544|1.6| B |18,100
B=1Z#EEMR B=Standard stock item
=D
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ADO-5US-3D
> B o

DCON

RIEY=2D LCF LS
R thinning
OAL
angoe AN R *FBA A K— LR IE 9 6 ZHBZ BT A XD SEA
h8 30 FIT P23 % New coolant hole shape applies only to diameter sizes over 6mm
m il :mm Unit:mm
PA\ I B | R VIR VrUoR i | EE | RS AN NIEEIAMEL] BR | =R (V1R VrUoR| foin | TEEE | RAEE
EDP No. BleRvC)\I CF | OAL |[DCON| LS | PL |Stock| (Yen) EDP No. DGRVl LCF | OAL |[DCON| LS | PL |Stock| (Yen)

8665870 | 8.7 -9 44,101 9 |56 | 16| B |18,100 8681030 | 10.3 521113 |12 |56.8|19| B |20,300
8680870 | 8.7 44,101 |10 |53.6| 16| B | 18,100 8666040 | 104 -11 52|113 |11 |60 |19 | B |20,300
8665875 | 8.75 -9 44,101 9 |56 | 16| B |18,100 8681040 | 10.4 52113 |12 |57 | 19| B |20,300
8665880 | 8.8 -9 44,101 9 |56 |16| B |18,100 8666050 | 10.5 -11 53|113 |11 |59 |19 B |20,300
8680880 | 8.8 44,101 |10 |53.8|16| B | 18,100 8681050 | 10.5 53|113 |12 |56.2| 19| B |20,300
8665890 | 89 -9 45101 9 |55 | 16| B |18,100 8666060 | 10.6 -11 53|113 |11 |59 | 19| B |20,900
8680890 | 8.9 45,101 |10 |529|16| B | 18,100 8681060 | 10.6 53|113 |12 |564|19| B |20,900
8665900 9 -9 45101 9 |55 | 16| B |18,100 8666070 | 10.7 -11 541113 |11 |58 |19 | B |20,900
8680900 | 9 45,101 |10 |53.1 /16| B | 18,100 8681070 | 10.7 541113 |12 |55.6| 19| B |20,900
8665910 | 9.1 46106 |10 |59 | 1.7| B | 19,000 8666075 | 10.75 -11 541113 |11 |58 |2 B |20,900
8665920 | 9.2 46106 |10 |59 | 17| B | 19,000 8666080 | 10.8 -11 541113 |11 |58 |2 B | 20,900
8665925 | 9.25 47106 |10 |58 | 1.7| B | 19,000 8681080 | 10.8 541113 |12 | 55.8]| 2 B |20,900
8665930 | 9.3 47,106 |10 |58 | 1.7| B | 19,000 8666090 | 10.9 -11 55113 |11 |57 |2 B | 20,900
8665940 | 9.4 471106 |10 |58 | 1.7 | B | 19,000 8681090 | 10.9 55/113 |12 | 5492 B | 20,900
8665950 | 9.5 481106 |10 |57 |17 | B |19,000 8666100 | 11 -1 55113 |11 |57 |2 B | 20,900
8680955 | 9.55 48106 (10 |57 | 17| B |19,500 8681100 | 11 551113 |12 |55.1|2 B | 20,900
8665960 | 9.6 481106 |10 |57 |17 | B |19,500 8666110 | 11.1 56120 |12 |63 |2 B | 22,000
8665970 | 9.7 491106 |10 |56 | 1.8 | B | 19,500 8666120 | 11.2 56120 |12 |63 |2 B | 22,000
8665975 | 9.75 491106 |10 |56 |18 | B |19,500 8666130 | 11.3 571120 |12 |62 | 21| B |22,000
8665980 | 9.8 491106 |10 |56 | 1.8 | B |19,500 8666140 | 11.4 571120 |12 |62 | 21| B |22,000
8665990 | 9.9 50/106 |10 |55 | 18| B | 19,500 8666150 | 11.5 581120 112 |61 | 21| B |22,000
8666000 | 10 50106 |10 |55 | 1.8 | B | 19,500 8666160 | 11.6 581120 112 |61 | 21| B |22400
8666010 | 10.1 -11 51113 |11 |61 | 18| B |20,300 8666170 | 11.7 591120 112 |60 | 21| B |22400
8681010 | 10.1 51113 |12 |575|18| B |20,300 8666180 | 11.8 591120 112 |60 | 21| B |22400
8666020 | 10.2 -11 51113 |11 |61 | 19| B |20,300 8666190 | 11.9 60120 |12 |59 |22| B |22400
8681020 | 10.2 51113 |12 |576| 19| B |20,300 8666200 | 12 60120 112 |59 |22| B |22400
8666025 | 10.25 -11 521113 |11 |60 | 19| B |20,300 8666210 | 12.1 -13 61128 |13 |66 |22| B |23,500
8666030 | 10.3 -11 52/113 |11 |60 |19 | B |20,300 8681210 | 12.1 61128 |14 |625|22| B |23,500
W74 VOFHRAFp.8ZETE RS, B=1R#7EEM B=Standard stock item
M See p.8 for explanation of icons.
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B{iT :mm  Unit:mm

PR\ (WIECEAML] BR | 2R \VrVIR Vr/oR Stin | 26 ((REME| AN TRIEEEAMEEY BER | 2R ViR /IR foin | £ (RS
EDP No. BleRIv'c)NIN (CF | OAL |[DCON| LS | PL |Stock| (Yen) EDP No. BleRIv'C)\IN CF | OAL |DCON| LS | PL |Stock| (Yen)
8666220 | 12.2 -13 61128 |13 |66 |22 | B |23,500 8666380 | 13.8 69|134 |14 |64 | 25| B |25200
8681220 | 12.2 61,128 |14 |62.6|22| B |23,500 8666390 | 13.9 70|134 |14 |63 | 25| B |25200
8666230 | 123 -13 621128 |13 |65 |22 | B |23,500 8666400 | 14 701134 |14 |63 |25| B |25200
8681230 | 12.3 62128 |14 |61.8| 22| B |23,500 8666410 | 14.1 -15 71140 |15 |68 |26 | B |26,200
8666240 | 124 -13 62128 |13 |65 |23 | B |23,500 8681410 | 14.1 711140 |16 |645|26| B | 26,200
8681240 | 124 62128 |14 |62 |23 | B |23,500 8666420 | 14.2 -15 71140 |15 |68 | 26| B |26,200
8666250 | 125 -13 63128 |13 |64 |23 | B |23,500 8681420 | 14.2 711140 |16 |646| 26| B | 26,200
8681250 | 12.5 63128 |14 |61.2| 23| B | 23,500 8666430 | 143 -15 721140 |15 |67 | 26| B |26,200
8666260 | 12.6 -13 63128 |13 |64 | 23| B | 24,000 8681430 | 14.3 721140 |16 |63.8|26| B |26,200
8681260 | 12.6 63128 |14 |614| 23| B | 24,000 8666440 | 144 -15 721140 |15 |67 | 26| B |26,200
8666270 | 12.7 -13 641128 |13 |63 | 23| B | 24,000 8681440 | 14.4 721140 |16 |64 | 26| B |26,200
8681270 | 12.7 64128 |14 |60.6| 2.3 | B | 24,000 8666450 | 145 -15 731140 |15 |66 | 26| B |26,200
8666275 | 12.75 -13 641128 |13 |63 | 23| B | 24,000 8681450 | 14.5 731140 |16 [63.2] 26| B |26,200
8666280 | 12.8 -13 641128 |13 |63 |23 | B |24,000 8666460 | 146 -15 731140 |15 |66 |27 | B |26,800
8681280 | 12.8 64128 |14 |60.8| 23| B |24,000 8681460 | 14.6 731140 |16 | 634|277 | B |26,800
8666290 | 129 -13 65/128 |13 |62 |23 | B |24,000 8666470 | 14.7 -15 741140 |15 |65 |27 | B |26,800
8681290 | 12.9 65|128 |14 |59.9| 23| B | 24,000 8681470 | 14.7 741140 |16 | 62627 | B |26,800
8666300 | 13  -13 65|128 |13 |62 |24 | B |24,000 8666480 | 14.8 -15 741140 |15 |65 |27 | B |26,800
8681300 | 13 65|128 |14 |60.1| 24| B | 24,000 8681480 | 14.8 741140 |16 |62.8|2.7 | B |26,800
8666310 | 13.1 66134 114 |67 |24 | B |24,700 8666490 | 149 -15 751140 |15 |64 |27 | B |26,800
8666320 | 13.2 66134 114 |67 |24 | B |24,700 8681490 | 14.9 751140 |16 |61.9|27 | B |26,800
8666330 | 13.3 67134 114 |66 |24 | B |24,700 8666500 | 15  -15 751140 |15 |64 |27 | B |26,800
8666340 | 13.4 67134 114 |66 |24 | B |24,700 8681500 | 15 751140 |16 |62.1|27 | B |26,800
8681343 | 13.43 68134 114 |65 |24 | B |24,700 8666510 | 15.1 76145 |16 |68 |27 | B |27,900
8666350 | 13.5 68134 114 |65 | 25| B |25200 8666520 | 15.2 7614516 |68 |28 | B |27,900
8681355 | 13.55 68134 114 |65 | 25| B |25200 8666530 | 15.3 7714516 |67 |28 | B |27,900
8666360 | 13.6 68134 114 |65 | 25| B |25200 8666540 | 15.4 77114516 |67 |28 | B |27,900
8666370 | 13.7 69134 114 |64 |25| B |25200 8666550 | 15.5 7814516 |66 |28 | B |27,900

B=1Z4#£7E M B=Standard stock item

[ NEXT )2
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R thinning
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CARBIDE W N ANN KN P *FBFAIIR— LR 0B ZBA DY XH SEH
h8 30 FIT P23 * New coolant hole shape applies only to diameter sizes over 6mm
m il :mm Unit:mm
PARIA\(WIECIAMILE] BR | 2R (VrV/oR Vr/oR| ik | 726 |((REME) AN TRIEEESZAMEZ ER | £R ViR VIR 5oin | £ 1REMmE
EDP No. DleRIDo/\IN (CF | OAL [DCON| LS | PL |Stock| (Yen) EDP No. D/aBID@o/\MIN (CF | OAL |[DCON| LS | PL |Stock| (Yen)
8681555 | 15.55 78145 |16 |66 | 28| B |28,600 17.8 8915518 |65 |32 [ -
8666560 | 15.6 78145 |16 |66 |28 | B |28,600 17.9 9015518 |64 |33 | [ =
8666570 | 15.7 79145116 |65 | 29| B |28,600 8666800 | 18 9015518 |64 |33 | B |41,700
8666580 | 15.8 791145 116 |65 | 29| B |28,600 18.1 91160 |20 |64.5| 33| [ =
8666590 | 15.9 8014516 |64 |29 | B |28,600 18.2 91160 |20 |64.6| 33| [ -
8666600 | 16 80145 (16 |64 |29 | B |28,600 18.3 921160 |20 |63.8|3.3 | [] =
16.1 81150 118 |645|29 | [] - 18.4 921160 |20 |64 |33 | [ -
16.2 81150 (18 |64.6|29 | [ = 8666850 | 18.5 -19 93160 |19 |66 |34 | B |47,600
16.3 821150 (18 |63.8|3 (] - 8681850 | 18.5 931160 |20 |63.2| 34| B |47,600
16.4 82150 (18 |64 |3 L] = 18.6 93160 |20 |63.4|34 | [] =
8666650 | 16.5 -17 83150 (17 |66 |3 B |35,000 8681870 | 18.7 941160 |20 |62.6|34 | B |47,700
8681650 | 16.5 83150 (18 |63.2|3 B | 35,000 18.8 941160 (20 |62.8|3.4 | [] =
16.6 83150 (18 |63.4|3 ] - 18.9 95160 (20 |61.9| 34| [ -
8681670 | 16.7 841150 (18 |62.6|3 B | 35,400 8666900 | 19  -19 95/160 |19 |64 |35 | B |47,700
16.8 84150 |18 |62.8|3.1 | [ - 8681900 | 19 95/160 |20 |62.1| 35| B |47,700
16.9 85150 |18 |61.9|3.1 | [J - 19.1 96165 (20 |68 |3.5| [ =
8666700 | 17  -17 85|150 |17 |64 |3.1| B |35400 19.2 96165 (20 |68 |3.5]| [ -
8681700 | 17 85|150 |18 |62.1|3.1| B |35400 8681930 | 19.3 97165120 |67 |3.5| B |53,500
17.1 8615518 |68 |3.1 | [ - 19.4 97165 (20 |67 |35 [ -
17.2 8615518 |68 |3.1| [ = 8666950 | 19.5 98165120 |66 |3.5| B |53,500
8681730 | 17.3 8715518 |67 |3.1| B |41,100 8681955 | 19.55 98165 |20 |66 |3.6| B |54,100
17.4 8715518 |67 |32 [] - 19.6 98165 (20 |66 |3.6| [ -
8666750 | 17.5 88|155 18 |66 |3.2| B |41,100 19.7 99165 (20 |65 |3.6| [ -
8681755 | 17.55 8815518 |66 |3.2| B |41,700 19.8 99165 (20 |65 |3.6| [] -
17.6 8815518 |66 |3.2]| [] - 19.9 100165 |20 |64 |36 [ -
17.7 8915518 |65 |3.2]| [ - 8667000 | 20 100|165 |20 |64 | 36| B |54,100
W7 IVOHAFP.8ZTE TS, B=1Z#E7E B MR B=Standard stock item
B See p.8 for explanation of icons. O=REREETER

[]=Stocked by specific distributors. Contact us for price & availability.
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CARBIDE WXL

B{iI:mm  Unit:mm

PA I\ WSV BR | £R VYR VwUoR| o | 7 | R4S AN MIEEIAMZEY BR | £R |VrVJ8 VrUIR| Soif | TEEE | IR
EDP No. DC - DCON LCF | OAL | DCON LS PL | Stock (Yen) EDP No. DC - DCON LCF | OAL | DCON LS PL | Stock (Yen)
8667200 2 -3 18| 70| 3 [49.1) 04| B |13,000 8667370 | 3.7 34| 86| 4 |504| 0.7 B 13,500
8667210 2.1 -3 19| 70| 3 [483| 04| B |13,000 8667373 | 3.73 34| 86| 4 |505| 0.7 B 13,500
8667220 | 2.2 -3 20| 70| 3 |475| 04| B |13,000 8667375 | 3.75 34| 86| 4 |505| 0.7 B 13,500
8667230 23 -3 21| 70| 3 |46.7| 04| B |13,000 8667380 | 3.8 35| 86| 4 |496| 0.7| B |13,500
8667240 | 24 -3 22| 70| 3 |459| 04| B |13,000 8667390 | 3.9 36| 86| 4 |488| 0.7| B |13,500
8667250 | 25 -3 23| 70| 3 |45.1| 05| B |13,000 8667400 | 4 36| 86| 4 |49 | 07| B |13,500
8667260 | 26 -3 24| 78| 3 |523| 05| B |13,000 8667410 | 4.1 -5 37| 95| 5 |553| 0.7 B 13,900
8667270 | 2.7 -3 25| 78| 3 |514| 05| B |13,000 8682410 | 4.1 37| 95| 6 |535| 0.7 B 13,900
8667276 | 2.76 -3 25| 78| 3 |51.6| 05| B |13,000 8667420 | 4.2 -5 38| 95| 5 |545| 08| B |13,900
8667278 | 278 -3 26| 78| 3 |506| 05| B |13,000 8682420 | 4.2 38| 95| 6 |526| 08| B |13,900
8667280 | 2.8 -3 26| 78| 3 |506| 05| B |13,000 8667430 | 43 -5 39| 95| 5 |53.7| 08| B |13,900
8667283 | 283 -3 26| 78| 3 |50.7| 05| B |13,000 8682430 | 4.3 39| 95| 6 |51.8| 08| B |13,900
8667287 | 2.87 -3 26| 78| 3 |508| 05| B |13,000 8667440 | 4.4 -5 40| 95| 5 |529| 08| B |13,900
8667290 | 29 -3 27| 78| 3 |49.8| 05| B |13,000 8682440 | 4.4 40| 95| 6 |51 | 08| B |13,900
8667300 3 -3 27| 78| 3 |50 | 05| B |13,000 8682445 | 4.45 41| 95| 6 |50.1| 0.8| B |13,900
8667310 | 3.1 28| 8| 4 |553| 06| B |13,400 8667450 | 4.5 -5 41 95| 5 |52.1 08| B |13,900
8667315 | 3.15 29| 86| 4 |544| 06| B |13,400 8682450 | 4.5 41| 95| 6 |50.2| 08| B |13,900
8667320 | 3.2 29| 86| 4 |545| 06| B |13,400 8667460 | 4.6 -5 42| 95| 5 |51.3| 08| B 14200
8667326 | 3.26(#30)| 29| 86| 4 |54.6| 06| B |13,400 8682460 | 4.6 42| 95| 6 494 08| B [14,200
8667330 | 3.3 30| 86| 4 |53.7| 06| B |13,400 8667462 | 4.62 -5 42| 95| 5 |51.3| 08| B 14200
8667340 | 3.4 31| 86| 4 |529| 06| B |13,400 8667464 | 4.64 -5 42| 95| 5 |513| 08| B [14200
8667350 | 3.5 32| 86| 4 |52.1| 06| B |13,400 8682464 | 4.64 42| 95| 6 |495| 08| B |14200
8667360 | 3.6 33| 86| 4 |513| 07| B |13,500 8667470 | 4.7 -5 43| 95| 5 |504| 09| B [14200
8667366 | 3.66 33| 86| 4 |514| 07| B |13,500 8682470 | 4.7 43| 95| 6 |486| 09| B |14200
8667368 | 3.68 34| 86| 4 |504| 07| B |13,500 8667480 | 4.8 -5 441 95| 5 1496| 09| B |14200
B4 VDHBIR>P.8ETE R, B=1Z#1EE M B=Standard stock item

B See p.8 for explanation of icons.
[ NEXT o
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m il :mm Unit:mm
P\ S0 B | R VIR VrUoR St | EE | RS AN NIEESAMEL] BR | 2R (V1R VrUoR| foin | TEEE | RAES
EDP No. DIeRVC)NIN CF | OAL |[DCON| LS | PL |Stock| (Yen) EDP No. DGRVl CF | OAL |[DCON| LS | PL |Stock| (Yen)

8682480 | 4.8 44| 95| 6 |47.8| 09| B |14,200 8682630 | 6.3 51109 | 8 |53.8| 1.1 B |15800
8667485 | 4.85(#11)| 44| 95| 6 |479| 09| B | 14,200 8667635 |6.35("4")- 635 52109 | 63556 | 1.2| B |15,800
8667490 | 49 -5 45| 95| 5 |488| 09| B |14,200 8667640 | 64 -7 52109 | 7 |56 | 12| B |15,800
8682490 | 4.9 45| 95| 6 |469| 09| B |14,200 8682640 | 6.4 52109 8 |53 | 12| B |15800
8667500 5 -5 45| 951 5 |49 | 09| B |14,200 8667650 | 6.5 -7 52109 | 7 |56 | 12| B |15,800
8682500 | 5 45| 95| 6 |47.1| 09| B |14,200 8682650 | 6.5 52109 | 8 |53.2| 12| B |15800
8667510 | 5.1 41100 6 |563| 09| B |15,000 8667660 | 6.6 -7 53109 | 7 |55 | 12| B |16,800
8667520 | 5.2 42100 6 |555| 09| B |15,000 8682660 | 6.6 53109 | 8 |524| 12| B |16,800
8667525 | 5.25 42 (100 | 6 |556/| 1 B |15,000 8667670 | 6.7 -7 541109 | 7 |54 | 12| B |16,800
8667530 | 5.3 43100 | 6 |547| 1 B |15,000 8682670 | 6.7 541109 | 8 |516| 1.2 B |16,800
8667540 | 5.4 441100 | 6 |539(1 B |15,000 8667675 | 6.75 -7 541109 | 7 |54 | 12| B |16,800
8667550 | 5.5 44 1100 | 6 |54.1|1 B [15,000 8667680 | 6.8 -7 55/109| 7 |53 | 12| B |16,800
8667552 | 5.52 451100 6 |53.11 B |15,800 8682680 | 6.8 55/109| 8 |508| 1.2 B |16,800
8667554 | 5.54 45100 | 6 |53.1]1 B |15,800 8667690 | 69 -7 56 (109 | 7 |52 | 13| B |16,800
8667560 | 5.6 45100 6 |533|1 B |15,800 8682690 | 6.9 56 (109 | 8 [499| 13| B |16,800
8667570 | 5.7 46 (100 | 6 |524| 1 B |15,800 8667700 7 -7 56 (109 | 7 |52 | 13| B |16,800
8667580 | 5.8 47 {100 | 6 |51.6| 1.1 B |15800 8682700 | 7 56 (109 | 8 |50.1| 1.3| B |16,800
8667590 | 5.9 48 100 | 6 |50.8| 1.1 B [15,800 8667710 | 7.1 571118 8 |60 | 13| B |17,700
8667600 | 6 48 100 | 6 |51 1.1 B |15,800 8667720 | 7.2 58 (118 | 8 |59 | 13| B |17,700
8667610 | 6.1 -7 491109 | 7 |59 | 11| B [15,800 8667725 | 7.25 58 (118 | 8 |59 | 13| B |17,700
8682610 | 6.1 491109 | 8 |555| 11| B |15,800 8667730 | 7.3 59 (118 | 8 |58 | 13| B |17,700
8667620 | 6.2 -7 50 (109 7 |58 |11, B |15,800 8667736 | 7.36 59118 | 8 |58 | 13| B |17,700
8682620 | 6.2 50109 | 8 |54.6| 1.1 B |15800 8667738 | 7.38 60 118 | 8 |57 | 13| B (17,700
8667625 | 6.25 -7 50 (109 7 |58 |11, B |15800 8667740 | 7.4 60118 | 8 |57 | 13| B [17,700
8667630 | 63 -7 511109 7 |57 | 11| B |15800 8682745 | 7.45 60 118 | 8 |57 |14 B (17,700
W7 IVDHAFP.8ZTE TS, B=1R#1EEEM B=Standard stock item
M See p.8 for explanation of icons.
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B{iI:mm  Unit:mm

PAR AN NIEEEA L] B | =R (VIR V1R i | 6 (RS AV TRIEEEAMEZ BR | 2R V1R ViR i | EE [{REEmE
EDP No. DGRV NI LCF | OAL |[DCON| LS | PL |Stock| (Yen) EDP No. DGRV G\ LCF | OAL |[DCON| LS | PL |Stock| (Yen)
8667750 | 7.5 60118 | 8 |57 | 14| B (17,700 8667880 | 88 -9 711128 9 |56 | 1.6| B |20,800
8667752 | 7.52 61118 8 |56 | 14| B |18,700 8682880 | 8.8 711128 |10 |53.8| 1.6| B |20,800
8667754 | 7.54 61118 8 |56 | 14| B |18,700 8667890 | 89 -9 721128 9 |55 | 16| B |20,800
8667760 | 7.6 61118 8 |56 | 14| B |18,700 8682890 | 8.9 72128 |10 |529| 1.6| B |20,800
8667770 | 7.7 62118 | 8 |55 | 14| B |18,700 8667900 9 -9 721128 | 9 |55 | 16| B |20,800
8667775 | 7.75 62118 | 8 |55 | 14| B |18,700 8682900 | 9 72128 |10 |53.1| 1.6| B |20,800
8667780 | 7.8 63118 8 |54 | 14| B 18,700 8667910 | 9.1 731136 |10 |62 | 1.7, B |21,700
8667790 | 7.9 64118 | 8 |53 | 14| B |18,700 8667920 | 9.2 74 1136 |10 |61 1.7 B |21,700
8667800 | 8 64118 8 |53 | 15| B |18,700 8667924 | 9.24 74 {136 |10 |61 1.7 B /21,700
8667810 8.1 -9 65128 9 |62 | 15| B 19,700 8667925 | 9.25 74 1136 |10 |61 17| B |21,700
8682810 | 8.1 65128 |10 |585| 15| B |19,700 8667926 | 9.26 75136 |10 |60 | 1.7| B |21,700
8667820 | 82 -9 66 128 | 9 |61 15| B |19,700 8667930 | 9.3 751136 |10 |60 | 1.7| B |21,700
8682820 | 8.2 66 128 |10 |576| 15| B |19,700 8667936 | 9.36 751136 |10 |60 | 1.7| B |21,700
8667825 | 825 -9 66 (128 | 9 |61 15| B 19,700 8667938 | 9.38 76 (136 |10 |59 | 1.7| B |21,700
8667830 | 83 -9 67128 9 |60 | 15| B [19,700 8667940 | 9.4 76 (136 |10 |59 | 1.7| B |21,700
8682830 | 8.3 67 128 |10 |56.8| 1.5| B (19,700 8667950 | 9.5 76 (136 |10 |59 | 1.7| B |21,700
8667840 | 84 -9 68 128 | 9 |59 | 15| B (19,700 8667952 | 9.52 77 {136 |10 |58 | 1.7| B |22,000
8682840 | 84 68 (128 |10 |56 | 1.5 B (19,700 8667954 | 9.54 77 {136 |10 |58 | 1.7| B |22,000
8667850 | 85 -9 68 128 | 9 |59 | 15| B [19,700 8667960 | 9.6 77 (136 |10 |58 | 1.7| B |22,000
8682850 | 8.5 68 (128 |10 |56.2| 1.5 B (19,700 8667970 | 9.7 78 [136 |10 |57 | 1.8| B |22,000
8667860 | 86 -9 69128 | 9 |58 | 16| B [20,800 8667975 | 9.75 78 (136 |10 |57 | 1.8| B |22,000
8682860 | 8.6 69 128 |10 |554| 1.6, B (20,800 8667980 | 9.8 79 (136 |10 |56 | 1.8| B |22,000
8667870 | 8.7 -9 70 (128 | 9 |57 | 1.6| B |20,800 8667990 | 9.9 80136 |10 |55 | 1.8 B (22,000
8682870 | 8.7 70 (128 |10 |54.6| 1.6| B |20,800 8668000 | 10 80136 |10 |55 | 1.8 B [22,000
8667875 | 8.75 -9 70 (128 | 9 |57 | 1.6| B |20,800 8668010 | 10.1 -11 81146 |11 |64 | 1.8 B (23,300

B=1E#7£ER B=Standard stock item

[ NEXT )2
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Rthinning
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h8 30 FIT P23 % New coolant hole shape applies only to diameter sizes over 6mm

m B{I:mm Unit:mm

PARN\ MECEZVIE] BR | R (VIR Vr IR Soim | 6 || AN RIEESAMZLY BR | 2R ViR Vr/IR| Soin | 7EEE | KR
EDP No. DC - DCON LCF | OAL | DCON LS PL | Stock (Yen) EDP No. DC - DCON LCF | OAL | DCON LS PL | Stock (Yen)

8683010 | 10.1 81146 |12 |60.5| 1.8| B |23,300 8668130 | 11.3 91 (156 |12 |64 | 2.1| B |25,200
8668020 | 10.2 -11 82 (146 |11 |63 19| B |23,300 8668136 | 11.36 91 (156 |12 |64 | 2.1| B |25,200
8683020 | 10.2 82146 |12 |59.6| 19| B /23,300 8668138 | 11.38 92 (156 |12 |63 | 2.1| B |25,200
8668025 | 10.25 -11 82 (146 |11 |63 19| B |23,300 8668140 | 11.4 92 ({156 |12 |63 | 2.1| B |25,200
8668030 | 10.3 -11 83 (146 |11 |62 19| B |23,300 8668150 | 11.5 92 (156 |12 |63 | 2.1| B |25,200
8683030 | 10.3 83146 |12 |588| 19| B |23,300 8668160 | 11.6 93 (156 |12 |62 | 2.1| B |26,300
8668040 | 104 -11 84146 |11 |61 19| B |23,300 8668170 | 11.7 94 1156 |12 |61 2.1| B |26,300
8683040 | 10.4 84146 |12 |58 19| B |23,300 8668180 | 11.8 95156 |12 |60 | 2.1| B |26,300
8668050 | 10.5 -11 84146 |11 |61 19| B |23,300 8668190 | 11.9 96 (156 |12 |59 | 2.2| B |26,300
8683050 | 10.5 841146 |12 |582| 19| B /23,300 8668200 | 12 96 (156 |12 |59 | 2.2| B 26,300
8668060 | 10.6 -11 85 (146 |11 |60 19| B |24,100 8668210 | 12.1 -13 97 (167 |13 |69 | 2.2| B |27,000
8683060 | 10.6 85(146 |12 |574| 19| B 24,100 8683210 | 12.1 97 167 |14 |65.5| 2.2| B |27,000
8668070 |10.7 -11 | 86|146 |11 |59 | 1.9| B |24,100| |8668220|122 -13 | 98|167 |13 |68 | 22| B |27,000
8683070 | 10.7 86 (146 |12 |56.6| 19| B |24,100| |8683220 122 98 |167 |14 | 64.6| 2.2| B |27,000
8668075 |10.75 -11 | 86146 |11 |59 |2 | B |24,100| |8668230|123 -13 | 99 167 |13 |67 | 22| B |27,000
8668080 | 10.8 -11 | 87 [146 |11 |58 |2 | B |24,100| |8683230 12.3 99 |167 |14 |63.8| 2.2| B |27,000
8683080 | 10.8 87146 |12 |558]| 2 B 24,100 8668240 | 124 -13 |100 (167 |13 |66 | 23| B |27,000
8668090 | 10.9 -11 88 (146 |11 57 |2 B 24,100 8683240 | 12.4 100 | 167 {14 |63 | 23| B |27,000
8683090 | 10.9 88146 |12 |549| 2 B 24,100 8668250 | 12,5 -13 |100 (167 |13 |66 | 23| B |27,000
8668100 | 11 -1 88 (146 |11 57 |2 B 24,100 8683250 | 12.5 100 | 167 |14 |63.2| 23| B |27,000
8683100 | 11 88146 |12 |55.1| 2 B 24,100 8668260 | 12.6 -13 |101 (167 |13 |65 | 23| B |28,100
8668110 | 11.1 89156 |12 |66 |2 B |25,200 8683260 | 12.6 101|167 |14 |62.4| 23| B |28,100
8668120 | 11.2 90 | 156 |12 |65 |2 B |25,200 8668270 | 12.7 -13 102|167 |13 |64 | 23| B |28,100
8668122 | 11.22 90 | 156 |12 |65 |2 B |25,200 8683270 | 12.7 102|167 |14 |61.6| 23| B |28,100
8668124 | 11.24 90 | 156 |12 |65 |2 B |25,200 8668275 |12.75 -13 102|167 |13 |64 | 23| B |28,100

B4 JVDFHAIEp.8ZCE T,
M See p.8 for explanation of icons.

B=1E#7E M B=Standard stock item
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B{iI:mm  Unit:mm

PR\ (WIECEAML] BR | 2R \VrVIoR Vr/oR Soin | 26 ((REME| AN TRIEEEAMELY BR | 2R (ViR 1/ foin | £ | \REMmS
EDP No. BleRIv'c)NI (CF | OAL |[DCON| LS | PL |Stock| (Yen) EDP No. BleEv'C)\I CF | OAL |DCON| LS | PL |Stock| (Yen)
8668280 | 128 -13 |103|167 (13 |63 | 23| B [28,100 8668440 | 144 -15 |116 185 |15 |68 | 26| B |31,100
8683280 | 12.8 103 [167 |14 |60.8| 2.3| B |28,100 8683440 | 14.4 116 |185 |16 |65 | 26| B |31,100
8668290 | 129 -13 |104 |167 (13 |62 | 23| B [28,100 8668450 | 145 -15 |116|185 |15 |68 | 26| B [31,100
8683290 | 12.9 104 {167 |14 |59.9| 2.3| B |28,100 8683450 | 14.5 116 |185 |16 |65.2| 26| B |31,100
8668300 |13  -13 |104 |167 (13 |62 | 24| B |28,100 8668460 | 146 -15 117|185 |15 |67 | 27| B |31,600
8683300 | 13 104 [167 |14 |60.1| 24| B |28,100 8683460 | 14.6 117|185 |16 |64.4| 2.7| B |31,600
8668310 | 13.1 105176 |14 |70 | 24| B |28,900 8668470 | 14.7 -15 118|185 |15 |66 | 2.7| B |31,600
8668320 | 13.2 106 (176 |14 |69 | 24| B |28,900 8683470 | 14.7 118|185 |16 |63.6| 2.7| B |31,600
8668325 | 13.25 106 (176 |14 |69 | 24| B |28,900 8668480 | 148 -15 119|185 |15 |65 | 27| B [31,600
8668330 | 13.3 107 {176 |14 |68 | 24| B |28,900 8683480 | 14.8 119 118516 |62.8| 2.7| B |31,600
8668340 | 13.4 108 [176 |14 |67 | 24| B |28,900 8668490 | 149 -15 120|185 |15 |64 | 27| B |31,600
8683343 | 13.43 108 (176 |14 |67 | 24| B |28,900 8683490 | 14.9 120|185 |16 |61.9| 2.7| B |31,600
8668350 | 13.5 108 [176 |14 |67 | 2.5| B |28,900 8668500 | 15 -15 |120|185 |15 |64 | 27| B |31,600
8683355 | 13.55 109|176 |14 |66 | 25| B |29,900 8683500 | 15 120|185 |16 |62.1| 27| B |31,600
8668360 | 13.6 109|176 |14 |66 | 25| B |29,900 8668510 | 15.1 121 1193 |16 | 71 27| B 32,700
8668370 | 13.7 110|176 |14 |65 | 25| B |29,900 8668520 | 15.2 122 /193 |16 |70 | 28| B |32,700
8668380 | 13.8 111|176 |14 |64 | 25| B |29,900 8668525 | 15.25 122 {193 |16 |70 | 28| B |32,700
8668390 | 13.9 112|176 |14 |63 | 25| B |29,900 8668530 | 15.3 123 /193 |16 |69 | 28| B |32,700
8668400 | 14 112|176 |14 |63 | 25| B |29,900 8668540 | 15.4 1241193 |16 |68 | 28| B |32,700
8668410 | 14.1 -15 |113 185 |15 |71 26| B |31,100 8668550 | 15.5 1241193 |16 |68 | 28| B |32,700
8683410 | 14.1 113 185|116 |67.5| 26| B |31,100 8683555 | 15.55 125193 |16 |67 | 28| B |33,800
8668420 | 14.2 -15 (114 |185|15 |70 | 26| B |31,100 8668560 | 15.6 125193 |16 |67 | 28| B |33,800
8683420 | 14.2 1141185 |16 |66.6| 26| B |31,100 8668570 | 15.7 126 |[193 |16 |66 | 29| B |33,800
8668430 | 143 -15 [115|185|15 |69 | 26| B |31,100 8668580 | 15.8 127 {193 |16 |65 | 29| B |33,800
8683430 | 14.3 115|185 |16 |65.8| 26| B |31,100 8668590 | 15.9 128 {193 |16 |64 | 29| B |33,800

B=1REEER

B=Standard stock item
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ADO-SUS-5D

DCON

= R e -
RFEYYZY LCF Ls
Rthinning
OAL
angoe AN €D R *FBAAR—IUFRIE 9B EBR DY A XN SEF
h8 30 FIT P23 % New coolant hole shape applies only to diameter sizes over 6mm
m B{I:mm Unit:mm
PRI\ IRIEEEAMZY BR | 2R (V1B vrUoR| foin | EE |REm| AN IBIEEEAPLY BR | £R |VrVJ8 JvUIR| i | 8 | RAEMR
EDP No. DC - DCON LCF | OAL | DCON LS PL | Stock (Yen) EDP No. DC - DCON LCF | OAL | DCON LS PL | Stock (Yen)
8668600 | 16 128 {193 |16 |64 | 29| B |33,800 18.1 127|198 |20 |66.5| 3.3| [ -
16.1 113|184 |18 |66.5| 29| [ = 18.2 128 1198 |20 [65.6| 3.3| [ =
16.2 114 1184 |18 |656| 29| [ - 18.3 1291198 |20 |64.8| 33| [ -
16.3 115|184 |18 | 648 3 ] = 18.4 129 1198 |20 |65 | 3.3| [ =
16.4 1151184 |18 |65 |3 ] - 8668850 | 185 -19 130|198 |19 |67 | 34| B [52,700
8668650 | 16,5 -17 116|184 |17 |67 | 3 B |38,000 8683850 | 18.5 130 (198 |20 |64.2| 34| B |52,700
8683650 | 16.5 116 1184 |18 | 64.2| 3 B |38,000 18.6 1311198 |20 |63.4| 34| [ -
16.6 117 1184 |18 | 634 3 ] = 8683870 | 18.7 131 ({198 |20 |63.6| 34| B |54,800
8683670 | 16.7 117 1184 |18 |63.6]| 3 B |40,900 18.8 1321198 |20 |62.8| 34| [ -
16.8 118 184 |18 |62.8| 3.1 | [ = 18.9 133198 |20 |61.9| 34| [ -
16.9 119|184 (18 |61.9| 31| 0| — 8668900 | 19  -19 [133 198 |19 |64 | 3.5| B |54,800
8668700 | 17 -17 |119|184 |17 |64 | 3.1| B [40,900 8683900 | 19 133 ({198 |20 |62.1| 3.5| B |54,800
8683700 | 17 119|184 |18 |62.1| 3.1| B |40,900 19.1 1341205|20 |70 |35| 0| —
17.1 120 (191 (18 |70 | 31| 0| - 19.2 135205(20 |69 |35| 1| —
17.2 121191 (18 |69 | 31| 0| - 8683930 | 19.3 136 205 |20 |68 | 3.5| B |56,100
8683730 | 17.3 122 1191 |18 |68 | 3.1| B |44,700 19.4 136|205 |20 |68 | 35| [ =
17.4 1221191 |18 |68 | 32| [ - 8668950 | 19.5 137 1205 |20 |67 | 3.5| B |56,100
8668750 | 17.5 123 1191 |18 |67 | 3.2| B |44,700 8683955 | 19.55 137 {205 /120 |67 | 3.6| B |57,700
8683755 | 17.55 123 1191 |18 |67 | 3.2| B |48,400 19.6 138205 |20 |66 | 3.6| [ -
17.6 124 1191 |18 |66 |3.2| [ = 19.7 138|205 |20 |66 | 3.6| [ =
17.7 124 1191 |18 |66 | 3.2| [ - 19.8 139120520 |65 |36/ L] -
17.8 125|191 |18 |65 |3.2| [ = 19.9 140 205 |20 |64 | 3.6| [ =
17.9 126 |191 |18 |64 | 33| [ - 8669000 | 20 140|205 |20 |64 | 3.6| B |57,700
8668800 | 18 126 | 191 |18 |64 | 33| B |48400 B=1R#7EEm B=Standard stock item

B4 JVDEFAIEp.8ZETE T,
M See p.8 for explanation of icons.

O=H"EREBETEER
[[J=Stocked by specific distributors. Contact us for price & availability.



ADO-SUS-8D

el S AP

REVYZVY
R thinning

135°

OAL

N
S
h8 30 AT P23

|
CARBIDE WXL

B{iI:mm  Unit:mm

PN\ IRV BR | £R |8 | ViR | Soin | R RS AR ER | £ |V | YUk | ol | TEEE | ERAERHE
EDP No. DC - DCON LCF | OAL | DCON LS PL | Stock (Yen) EDP No. DC - DCON LCF | OAL | DCON LS PL | Stock (Yen)
8686200 2 - 3| 22| 75| 3 |50.1| 04| B |15600 |8684420| 4.2 46 | 105| 6 |546| 09| B |16,600
8686210 2.1 - 3 | 24| 75| 3 |483|04| B | 15600 |8686430| 43 - 5| 47|105| 5 |557| 09| B |16,600
8686220 22 - 3| 25| 75| 3 |475] 05| B |15600 |8684430| 4.3 47 |105| 6 |53.8| 09| B |16,600
8686230 23 - 3 | 26| 75| 3 |46.7| 05| B | 15600 |8686440| 44 - 5| 48|105| 5 |549| 09| B | 16,600
8686240 | 24 - 3| 27| 75| 3 |459|05| B |15600 |8684440| 44 48 1105 6 |53 | 09| B |16,600
8686250 25 - 3 | 28| 75| 3 |451|05| B | 156000 |8686450| 4.5 - 5| 50|105| 5 |53.1| 09| B | 16,600
8686260 2.6 - 3 | 29| 80| 3 /493| 05| B |15600 |8684450| 4.5 50|105| 6 |51.2] 09| B | 16,600
8686270 2.7 - 3 | 30| 80| 3 |484|06| B |15600K |8686460| 4.6 - 5| 51|105| 5 |523|1 B | 16,800
8686280 28 - 3 | 31| 80| 3 |476| 06| B |15600 |8684460| 4.6 511105 6 |504] 1 B | 16,800
8686290 29 - 3 | 32| 80| 3 |468|06| B |15600K |8686470| 4.7 - 5| 52|105| 5 |514| 1 B | 16,800
8686300 3 - 3| 33| 80| 3|46 | 06| B |15600 |8684470| 4.7 52105 6 [49.6] 1 B | 16,800
8684310 | 3.1 34| 95| 4 |583| 06| B | 15900 |8686480| 48 - 5| 53 (105| 5 |50.6/| 1 B | 16,800
8684320 | 3.2 35| 95| 4 |575| 07| B |15900| |8684480| 4.8 53105, 6 |488]| 1 B |16,800
8684330 | 3.3 36 | 95 4 |56.7| 0.7| B | 15900 8686490 | 49 - 5 | 54105 51498 1 B |16,800
8684340 | 34 37| 95 4 |559]0.7| B |15900 8684490 | 4.9 54 1105 6 (479 1 B |16,800
8684350 | 3.5 39| 95| 4 |541|07| B |15900| |8686500| 5 - 5| 55[105| 5 |49 |1 B |16,800
8684360 | 3.6 40| 95 4 (533]0.7| B |16,000 8684500 | 5 551|105 6 (4711 B | 16,800
8684370 | 3.7 41| 95| 4 |524|08| B |16,000 |8684510| 5.1 56 |115| 6 [563| 1.1| B | 17,600
8684380 | 3.8 42| 95| 4 |516| 08| B |16,000 |8684520| 5.2 571115 6 |555] 1.1| B | 17,600
8684390 | 3.9 43| 95| 4 /508 08| B |16,000 |8684530| 5.3 58| 115| 6 |547| 1.1| B | 17,600
8684400 | 4 44| 95| 4|50 | 08| B 16,000 |8684540| 5.4 59/ 115| 6 (539| 1.1| B | 17,600
8686410 4.1 - 5 | 45| 105 5(573| 08| B | 16,600 8684550 | 5.5 61| 115 6 (521 11| B | 17,600
8684410 | 4.1 45|105| 6 |555| 08| B | 16,600, |8684560| 5.6 62| 115| 6 |51.3| 12| B |17,900
8686420 42 - 5| 46|105| 5 |56.5| 09| B [16,600 |8684570| 5.7 63| 115| 6 |504| 1.2| B | 17,900
B4 OVDHAIFP.8ETE TS, B=1Z#7EE M B=Standard stock item

B See p.8 for explanation of icons.
[ NEXT g



ADO-SUS-8D

=
Sig

RFE>Z2D
R thinning

135°

OAL

amoe T S N < L
m il :mm Unit:mm
PA\ WECEZ ML B | 2R |\ U8 |\ Uik | St | EE | RS AN NIEESAMEL] BR | =R | VJ8 | Vr/ok| foin | TEEE | RAEAS
EDP No. DIeRVC)NIN CF | OAL |[DCON| LS | PL |Stock| (Yen) EDP No. DGRVl CF | OAL |[DCON| LS | PL |Stock| (Yen)
8684580 | 5.8 64 |115| 6 496 1.2 B | 17,900 8684720 7.2 79140, 8|60 | 15| B |20,800
8684590 | 5.9 65|115| 6 |488| 1.2| B | 17,900 8684730 | 7.3 80140 8 |59 | 15| B |20,800
8684600 | 6 66| 115| 6|48 | 12| B | 17,900 8684740 | 7.4 81140, 8|58 | 15| B |20,800
8686610 6.1 - 7 | 67125\ 7 |57 | 13| B | 19,000 8684750 | 7.5 83140 8 |56 | 16| B |20,800
8684610 | 6.1 67 | 125| 8 |53.5| 13| B | 19,000 8684760 | 7.6 84140, 8|55 | 16| B |21,100
8686620 | 6.2 - 7 | 68|125| 7 |56 | 13| B | 19,000 8684770 | 7.7 85140, 8|54 | 16| B |21,100
8684620 | 6.2 68| 125| 8 |526| 13| B | 19,000 8684780 | 7.8 86140, 8|53 | 16| B |21,100
8686630 | 63 - 7 | 69|125| 7 |55 | 13| B |19,000 8684790 | 7.9 87140, 8|52 | 16| B |21,100
8684630 | 6.3 69| 125| 8 |51.8| 13| B | 19,000 8684800 | 8 88140, 8 |51 1.7| B |21,100
8686640 | 6.4 - 7 | 70|125| 7 |54 | 13| B | 19,000 8686810 | 8.1 89150, 9|60 | 1.7| B |22,700
8684640 | 6.4 70 1 125| 8 |51 13| B | 19,000 8684810 | 8.1 89|150| 10 |56.5| 1.7| B |22,700
8686650 | 6.5 - 7 | 72125 7|52 | 13| B | 19,000 8686820 | 8.2 90 | 150, 9|59 | 1.7| B |22,700
8684650 | 6.5 72 {125| 8 ]49.2| 1.3| B | 19,000 8684820 | 8.2 90 [ 150| 10 |55.6| 1.7| B |22,700
8686660 66 - 7 | 73 |125| 7 |51 14| B | 19,200 8686830 | 8.3 91 (150, 9 |58 | 1.7| B |22,700
8684660 | 6.6 731125 8 [484| 14| B | 19200 8684830 | 8.3 91 150 10 |54.8| 1.7| B |22,700
8686670 6.7 - 7 | 74|125| 7 |50 | 14| B [19,200 8686840 | 8.4 92 (150, 9 |57 | 1.7| B |22,700
8684670 | 6.7 74 1125\ 8 |476| 14| B | 19200 8684840 | 8.4 92 1150 10 |54 | 1.7| B |22,700
8686680 6.8 - 7 | 75|125| 7 |49 | 14| B |19,200 8686850 | 8.5 94150, 9 |55 | 1.8| B |22,700
8684680 | 6.8 751125 8 |46.8| 14| B | 19,200 8684850 | 8.5 94 | 150 10 |52.2| 1.8| B |22,700
8686690 69 - 7 | 76 |125| 7 |48 | 14| B |19,200 8686860 | 8.6 95150, 9 |54 | 1.8| B |23,300
8684690 | 6.9 76 | 125| 8 |459| 14| B | 19,200 8684860 | 8.6 95150 10 |51.4| 1.8| B |23,300
8686700 7 - 7 | 77|125| 7 |47 | 14| B |19,200 8686870 | 8.7 9 (150, 9 |53 | 1.8| B |23,300
8684700 | 7 77 |125| 8 |45.1| 14| B | 19,200 8684870 | 8.7 96 | 150| 10 |50.6| 1.8| B | 23,300
8684710 | 7.1 78 1140 8 |61 15| B | 20,800 8686880 | 8.8 97 [ 150 9 |52 | 1.8| B |23,300

B 74 JVDFHAIEp.8ZCE T,
M See p.8 for explanation of icons.

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

[ NEXT )2



B{iI:mm  Unit:mm

PA N\ WISV BR | £R V8| ViR | St | R R4S AN MIEESAMZEY BR | 2R | VR | Vr/R| Toif | TEEE | FREEMH
EDP No. DGR@oNIl | CF | OAL |DCON| LS | PL |Stock| (Yen) EDP No. QRN CF | OAL |[DCON| LS | PL |Stock| (Yen)
8684880 | 8.8 97 | 150| 10 |49.8| 1.8| B |23,300 8687050 | 10.5 -11 |116|182| 11 |65 | 22| B |28,600
8686890 89 - 9 | 98 |150| 9 |51 18| B | 23,300 8685050 | 10.5 116 | 182| 12 |62.2| 22| B | 28,600
8684890 | 89 98 | 150| 10 |48.9| 1.8| B |23,300 8687060 | 106 -11 |117|182| 11 |64 | 22| B |29,200
8686900 9 - 9| 99|150, 9|50 | 19| B |23,300 8685060 | 10.6 1171182 12 |61.4| 22| B {29,200
8684900 | 9 99| 150| 10 |48.1| 19| B |23,300 8687070 | 10.7 -11 |118|182| 11 |63 | 22| B |29,200
8684910 | 9.1 100|160 10 |59 | 19| B | 25,200 8685070 | 10.7 118|182 12 |60.6| 22| B {29,200
8684920 | 9.2 101 | 160| 10 |58 | 1.9| B | 25,200 8687080 | 10.8 -11 {119 |182| 11 |62 | 22| B |29,200
8684930 | 9.3 102 | 160| 10 |57 | 1.9| B | 25,200 8685080 | 10.8 119|182 12 |59.8| 22| B |29,200
8684940 | 94 103|160 10 |56 | 1.9| B | 25,200 8687090 | 109 -11 {120 |182| 11 |61 | 23| B |29,200
8684950 | 9.5 105 |160| 10 |54 | 2 B |25,200 8685090 | 10.9 120|182 12 |589| 23| B |29,200
8684960 | 9.6 106 | 160| 10 |53 | 2 B | 25,900 8687100 | 11 -11 |121|182| 11 |60 | 23| B |29,200
8684970 | 9.7 107 | 160| 10 |52 | 2 B | 25,900 8685100 11 121 1182| 12 |58.1| 23| B | 29,200
8684980 | 9.8 108 | 160| 10 | 51 2 B |25,900 8685110 | 11.1 122 1194 12 |71 | 23| B |32,100
8684990 | 9.9 109 [160| 10 |50 | 2.1| B | 25,900 8685120 | 11.2 123 1194| 12 |70 | 23| B |32,100
8685000 | 10 110 [ 160| 10 |49 | 2.1| B | 25,900 8685130 | 11.3 124 1194 12 |69 | 23| B |32,100
8687010 | 10.1 -11 {111 |182| 11 |70 | 2.1| B | 28,600 8685140 | 11.4 125194 12 |68 | 24| B |32,100
8685010 | 10.1 111|182 12 |66.5| 2.1| B | 28,600 8685150 | 11.5 127 | 194| 12 |66 | 24| B |32,100
8687020 | 10.2 -11 [112|182| 11 |69 | 2.1| B | 28,600 8685160 | 11.6 128 | 194| 12 |65 | 24| B |32,900
8685020 | 10.2 112 1182| 12 | 656 2.1| B | 28,600 8685170 | 11.7 129 | 194| 12 |64 | 24| B |32,900
8687030 | 103 -11 {113 |182| 11 |68 | 2.1| B | 28,600 8685180 | 11.8 130|194 12 |63 | 24| B |32,900
8685030 | 10.3 113 ]1182| 12 |64.8| 2.1| B | 28,600 8685190 | 11.9 131|194 12 |62 | 25| B |32,900
8687040 | 104 -11 {114 |182| 11 |67 | 22| B | 28,600 8685200 | 12 132|194 12 |61 | 25| B |32,900
8685040 | 10.4 114 1182| 12 |64 | 22| B | 28,600 B=1R#7EEm B=Standard stock item




v IR F PFINMLTRED !

The tool life of a tap is determined by the drill used before tapping process!

ERB22BMORVUILTTFNEZSDIF, ZD#&. A-POTTHY YT
MI%Z{Tofc. ADO-SUSTODTRNIITIZISHT&lcKD.
&y ITDMAZEIFRKT1,570RICIED T,

Two different drills were used for the pre-tapped hole. Result demonstrates that with the use
of ADO-SUS, tool life of A-POT can be extended by as many as 1,570 holes.

*RIVNIRUILIFEDIC3D. ¢8.5, TURET 19mmGEDIR)
*Drills : 3D, ¢8.5, Depth of Hole 19mm (Through)

)
Work Material

RUITRE
Tapping Length

tIHEIERE
Cutting Speed
P

Coolant

A-POT M10X1.5

SUS304

19mm (G&D)
Through

20m/min (637min)
AKBMELIELRE BRIV — 105

Water-Soluble Chlorine-Free (10%)

ADO-SUSKUJL : 70m/min (2,630min™), 526mm/min (0.2mm/rev)

3 #BERUJL - 60m/min (2,250min™), 450mm/min (0.2mm/rev)
Competitor's Carbide Drill

fSEFAE

Machine

'Ry =0 Ity (REEbHEME)

Horizontal Synchronized Machining Center

B 5y JiESIRER
(3.5007THNIES)

Wear on cutting edge after tapping 3,500 holes

ETRIMIRVILEIS Y THIIREDEN

Difference in the number of tapped holes based on drill type used prior to threading

TRICERLRERUIL % THEITVE Tapping Holes
Drill used befor tapping 3,000 4,000 5,000 6,000 '!I .._
gy
ADO-SUS 5,4957 Holes R ADO-SUS
ear Drilled by ADO-SUS
-~ 1,5707%%
] g Il . = Difference of 1,570 holes
Ccﬁj}ijt:i%f%alr\bii}miu 3,9257X Holes Breakage
fthtiBEE V)L {EA
Drilled by Competitor's Carbide Drill

IMIDKRA Vb Fkmttisimmoss)
Operational Guideline for ADO-SUS (when machining with non-water-soluble coolant)

. $DI]I§£G)${§“ Cutting Data of Step Drilling
ADO-SUS-3D ¢11.6

YHIEENS L EDPITVRIET Tl TED MSTILH
HEUPILKEDET,

Under conditions where cutting temperature tends to rise easily, the following machining troubles are likely to occur.

- BEICKBUNADRIF

Chipping due to welding

- YD < TY A XDEADFERDYID < FEED [CKDITE

Chip packing due to the increase size of chip shape, which leads to tool wear

1BHI+4

Work Material
HIELERE
Cutting Speed

SUS304L

55m/min (1,510min"")

226mm/min (0.15mm/rev)

JURE 25mm (LED)
Depth of Hole (Blind)

rSTIVEEEDIEDICTEED K SIEMNITEZSED WV LE T,

To eliminate the above problems the following machining procedure is recommended.

AR ELTEIHE (PIEBYEH)

Non-Water-Soluble (Internal)

==l

Full Automatic Lathe Machine

BfZ : DC X 20% DA T v I ZANTINILE T,
BL. COF;. TEZSIERUCEVTEEA.

Diameter: Machine with steps of DC x 20%.
However, under this circumstance, the drill should not be retracted
completely out of the hole.

AMIE (2mm &(C 0.1 WEDIELE) VS /Y RF v T

Step Drilling VS Non-Step

t)]ﬁ'JEE%ﬁ Drilling Length
SIHREFHERSRAD 30%
JERES W I=7  5ovEL. EDEIE 1.5% 9 20 40 ©c 8 19
i BUIL RS EsS ~2.0%DC THEATEL.
1| ADO-SUS drll ‘,' ‘,' L KA Reduce the recommended cutting . .
:. _____ _—— speed by 30%, use a feed rate of ZEHI]I;f Alj‘ )
1.5%- 2.0% DC. Step Drilling Chipping
RoTIVICKRDT 0.1 BEEXDZILSHE T,
Pause the feed for roughtly 0.1 second per step. IIAFwS 22.55m RIF
Non-Step ’ Chipping




1 7_- y l/ 1 ﬁm EE % ;‘1 ,Hlﬁ ﬁ Stainless Steel Symbol Chart by Standard

)

Work Material

JI54 h%-
RILTFUYA MR
ATV LA

Ferritic Stainless Steel-

Martensitic
Stainless Steel

A—2FF 1 bR
pEVIVPL

Austenitic
Stainless Steel

xR
25V LR

Duplex Stainless Steel

TR LR
AT VLR

Precipitation
NETE

W 7 I
8 eapmes | mmws | OO TR it
Hoe JIS IS0 15510 EN UNS 1)) d:}
SUS405 X6CrAl13 1.4002 $40500 405 S11348
, 5Us430 X6Cr17 1.4016 $43000 430 S11710
SUS410 X12Cr13 1.4006 $41000 410 $41010
SUS410S | X6Cr13 1.4 $41008 $41008
SUS420J1 | X20Cr13 1.4021 542000 420 542020
2 susazo2 | X30Cr13 1.4028 $42000 420 542030
SUS303 X10CrNiS18-9 1.4305 $30300 303 $30317
SUS304 X5CrNi18-10 1.4301 $30400 304 $30408
SUS304L | X2CrNi18-9 1.4307 $30403 304L $30403
SUS305 X6CrNi18-12 1.4303 $30500 305 $30510
SUS309S | X6CrNi23-13 1.495 $30908 3095 $30908
3 |SUS310S | X6CrNi25-20 1.4951 $31008 310S $31008
SUS316 X5CrNiMo17-12-2 1.4401 $31600 316 $31608
SUS316L | X2CrNiMo17-12-2 1.4404 $31603 316L $31603
SUS316Ti | X6CrNiMoTi17-12-2 | 1.4571 $31635 $31668
SUS317L | X2CrNiMo19-14-4 1.4438 $31703 317L $31703
SuUS347 X6CrNiNb18-10 1.455 $34700 347 $34778
SUS301 X5CrNi17-7 1.4319 $30100 301 $30110
4 |SUS301L | X2CrNiN18-7 1.4318 $30153 $30153
SUS304N1 | X5CrNiN19-9 1.4315 $30451 304N $30458
SUS304N2 $30452
5 |SUS329J1 | X6CrNiMo26-4-2 $32900 329
SUS329J3L | X2CrNiMoN22-5-3 1.4462 $32205 $22053
6 |SUS329J4L | X2CrNiMoN25-7-3 $31260 $22583
$32750
SUS630 X5CrNiCuNb16-4 1.4542 S17400 | 17-4PH(517400) | $51740
7 15-5PH(515500)
SUS631 X7CrNiAl17-7 1.4568 S17700 | 17-7PH(S17700) | $51700




WIHISREF B HER cuting conditions

ADO-SUS-3D-5D-8D

WEM S154 MRRFYLAA-RILFYYA NRRT VLA F—27FA FRAT YU
Matoerrial Ferritic Stainless Steel - Martensitic Stainless Steel Austenitic Stainless Steel
Bz <200HB >200HB <200HB >200HB
ES
Steel Type 2 3 4
IIRLRE 60 ~80 ~100 m/min 40~60~80 m/min 60~80 ~100 m/min 40~60~80 m/min
BE ElE5&RE EDE EIEREE XbE EE5EE EDE [EIEREE EDE
Drill Dia. Speed Feed Rate Speed Feed Rate Speed Feed Rate Speed Feed Rate
(mm) (min) (mm/rev) (min) (mm/rev) (min”) (mm/rev) (min”) (mm/rev)
2 12,700 0.04 ~ 0.08 9,500 0.04 ~ 0.08 12,700 0.04 ~ 0.08 9,500 0.04 ~ 0.08
3 8,500 0.06 ~ 0.12 6,400 0.06 ~ 0.12 8,500 0.06 ~ 0.12 6,400 0.06 ~ 0.12
4 6,400 0.08 ~ 0.16 4,800 0.08 ~ 0.16 6,400 0.08 ~ 0.16 4,800 0.08 ~ 0.16
6 4,200 0.12 ~ 0.21 3,200 0.12 ~ 0.21 4,200 0.12 ~ 0.21 3,200 0.12 ~ 0.21
8 3,200 0.16 ~ 0.24 2,400 0.16 ~ 0.24 3,200 0.16 ~ 0.24 2,400 0.16 ~ 0.24
10 2,500 0.17 ~ 0.27 1,900 0.17 ~ 0.27 2,500 02 ~ 03 1,900 0.17 ~ 0.27
12 2,100 0.19 ~ 0.3 1,600 0.19 ~ 0.3 2,100 0.21 ~ 0.31 1,600 0.19 ~ 0.3
16 1,600 0.22 ~ 0.32 1,200 0.22 ~ 0.32 1,600 0.22 ~ 0.32 1,200 0.22 ~ 0.32
20 1,300 0.28 ~ 04 1,000 0.28 ~ 04 1,300 0.28 ~ 04 1,000 0.28 ~ 04
I S EPIVPL FHHEBERZ T LR FIUER
Matoerrial Duplex Stainless Steel Precipitation Stainless Steel Titanium Alloy
Bz <290HB >290HB <340HB 280HB ~340HB
#ii%& No. _
Steel Type 6 7
IIRLRE 40~60~80 m/min 30 ~40~50 m/min 40~50~60 m/min 30 ~40~50 m/min
BiE [EIEREE EDE EIEREE EbE EliEEE EDE [EIEREE EDE
Drill Dia. Speed Feed Rate Speed Feed Rate Speed Feed Rate Speed Feed Rate
(mm) (min-) (mm/rev) (min-) (mm/rev) (min) (mm/rev) (min-) (mm/rev)
2 9,500 0.04 ~ 0.08 6,400 0.04 ~ 0.08 8,000 0.04 ~ 0.08 6,400 0.04 ~ 0.08
3 6,400 0.06 ~ 0.12 4,200 0.06 ~ 0.12 5,300 0.06 ~ 0.12 4,200 0.06 ~ 0.12
4 4,800 0.08 ~ 0.16 3,200 0.08 ~ 0.16 4,000 0.08 ~ 0.16 3,200 0.08 ~ 0.16
6 3,200 0.12 ~ 0.21 2,100 0.12 ~ 0.21 2,700 0.12 ~ 0.21 2,100 0.12 ~ 0.21
8 2,400 0.16 ~ 0.24 1,600 0.16 ~ 0.24 2,000 0.16 ~ 0.24 1,600 0.16 ~ 0.24
10 1,900 02 ~ 03 1,300 0.17 ~ 0.27 1,600 02 ~ 03 1,300 0.17 ~ 0.27
12 1,600 0.21 ~ 0.31 1,100 0.19 ~ 0.3 1,300 0.21 ~ 0.31 1,100 0.19 ~ 0.3
16 1,200 0.22 ~ 0.32 800 0.22 ~ 0.32 1,000 0.22 ~ 0.32 800 0.22 ~ 0.32
20 1,000 0.28 ~ 04 600 0.28 ~ 0.4 800 0.28 ~ 04 600 0.28 ~ 0.4
1. COVIHISRHEERE., KBEUETEEER RS HZEERT 21580HDTY, 1. The above speeds and feeds are for drilling with water-soluble coolant and internal coolant
2. KBHLIHIERIS . FIREE20/E~ 0EEEDOREDDDZE CEATEL. supply.
3. FAKAMEETHIHR F (3 20fS &8 R DA MEETEIHAI DB (& YIELREZ 30% FIFTFEL, 2. Suitable cutting fluid is water-soluble high density coolant (20 - 30 times dilution).
4. RYJVEBICBLTR. ERBENORENIL Y MRV, RUJLOIRNIEZ0.02mm L TIC 3. When using non-water-soluble or water-soluble coolant (over 20times dilution),
MATREL, reduce cutting speed by 30%.
5. WHIMOFRIFEX L ohb 170\, B, fehd, IREHHEC SHEVVREEIC LT 4. Equip the drill with a scratch-and dust-free collet and minimize drill deflection to less
&L, than 0.02mm.
B. SHTNDEE D (FITE NS TILORREICED F T 5. Fasten the work material to reduce the possibility of work deformation, deflection

of machined surface, or vibration.
. Aclogged oil hole can lead to a breakage. Make sure that a filter is attached to the oil feeder.

THERED T 1 LY B FERELTTE.

o




W EREH - (KRR R =i NiBESE* i =Fro
Work Mild Steel- Low Carbon Steel Carbon Steel S G| Nickel Alloy Copper Alloy
Material S$5400- S10C S$35C- S50C SCM- SCr- SNCM Inconel 718 C1020:2600
e ~ 150HB ~ 210HB 16 ~28HRC _ -
Hardness i 500N/mm2 -~ 710N/|’T"'I’lz 710 ~900N/mm2 38 45HRC
#fi#& No. _ _ — —
Steel Type
ol 80~100~120m/min | 80~100~120m/min | 60 ~75~90m/min | 10~20~30m/min | 140 ~170 ~200 m/min
BfE ELREICEESEI) BN EEGEE | XDE  MELREISEESI) SN EELEE | XDE  MELREISEESEIs)
Drill Dia. Speed Feed Rate Speed Feed Rate Feed Rate Speed Feed Rate Speed Feed Rate
(mm) (min) (mm/rev) (min™) (mm/rev) (mm/rev) (min™) (mm/rev) (min™) (mm/rev)
2 12,700 |0.04~0.08| 12,700 |0.04~0.08| 11,900 |0.04~ 0.08 3,200 |0.03~0.05| 22,300 |0.03~ 0.05
3 10,600 |0.06~0.12| 10,600 |0.06~ 0.12 8,000 |0.06~ 0.12 2,100 |0.05~0.08| 18,000 |0.05~ 0.08
4 8,000 |[0.08~ 0.16 8,000 |0.08~ 0.16 6,000 |0.08~ 0.16 1,600 |0.06~ 0.1 13,500 |0.06~ 0.1
6 5,300 |0.12~0.24 5,300 |0.12~ 0.24 4,000 |0.12~ 0.24 1,100 |0.09~ 0.15 9,000 |0.09~ 0.15
8 4,000 |0.16~ 0.28 4,000 |0.16~ 0.28 3,000 |0.16~ 0.28 800 |0.12~0.2 6,800 |0.12~0.2
10 3,200 (0.2 ~03 3,200 (02 ~03 2400 |02 ~03 640 |0.15~0.2 5,500 |0.15~ 0.25
12 2,700 |0.21~03 2,700 ]0.21~0.3 2,000 |0.21~03 530 |0.15~0.2 4,500 |0.18~0.3
16 2,000 [0.25~0.36 2,000 |0.25~ 0.36 1,500 |0.25~ 0.36 400 [0.15~0.24 3,400 |0.24~ 0.32
20 1,600 |03 ~04 1,600 |03 ~04 1,200 |03 ~04 320 |0.15~03 2,700 |03 ~04

1. COUIBISRMBERIG. KB EEHE R UABEHZ AT 25E8DHDTY .

2. KAEMUIHEHAL. FHREE20fE~ S0FEEOREDHDZSEATEL.

3. TKBEYIHEF R T (£ 208 7Z#8 X 2 KB IEVIHERRI OB, YIHEREZ 30% NFT
TEL,

4. RUJVEBICBUTE BROBENOBENIL Y M2EV. RUILOITRNIEO0.02mm TS
MR TTEL.

5. #HEIMDREEE LoD 170V B, fehd IRBHHET S1EW
HREEICULTTFEL,

B. HRDEX D FHE M S TILDRAICIED F o
HEHEBED T « LY [EUFEELTTEL,

7. ERZMTY 2BE. 10 <FORRIC KD SIHIEE. ED 8%
BETE.

¥ AVIARIV718%Z(FUHET DMEASEICEI L TIE, TURE 3D
TOIHEDH . LEERURNMEATINE T, 3DZBRDHEE K
BRISIHUTRAT Yy TMIZToTREL,

1. The above speeds and feeds are for drilling with water-soluble coolant and internal
coolant supply.

. Suitable cutting fluid is water-soluble high density coolant (20 - 30 times dilution).

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

. Equip the drill with a scratch-and dust-free collet and minimize drill deflection
to less than 0.02mm.

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

. A clogged oil hole can lead to a breakage. Make sure that a filter is attached to the
oil feeder.
Adjust the speed and feed accordingly based on chip shape when machining
copper alloy.

% 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.

w N

IS

w

(o))

~N



19 U -F Ir.( E ﬁ Recommended Drill Hole Size

x — ll * Metric JIS B 0209-1: 2007 (& i1 : mm)
screw threads JIS B 8031-2007 (Unit : mm)

i1 :mm  Unit:mm

nuomy | BT B i nuomy | HEFE ek e .
Thread size arillhole dia. | F¥ERELEE | I JIS24RA Threadsize dril hole dia. | EHERELEE | B JIS24RA
25X 045 2.05 2.02 213 213 #* 13 X 1.25 11.75 — — 11.91
25X 035 2.15 2.13 2.22 2.22 * 13 X 1 12 — — 12.15
* 26X 045 2.15 — — 2.23 * 13 X 075 12.3 — — 1237
* 26X 035 2.25 — — 2.32 #* 13 X 0.5 12.5 — — 12.59
¥ 3 X 06 24 2.35 242 2.51 14 X 2 12 11.84 12.21 12.21
3 X 05 2.5 2.46 2.59 2.59 14 X 15 12.5 12.38 12.67 12.67
3 X 035 2.65 2.63 2.72 2.72 14 X 1.25 12.75 12.65 - 1291
35X 0.6 2.9 2.85 3.01 3.01 14 X 1 13 12.92 13.15 13.15
¥ 35X 05 3 2.96 - 3.09 * 14 X 075 13.3 - - 13.37
3.5X%X 0.35 3.15 3.13 3.22 3.22 ¥ 14 X 0.5 13.5 — — 13.59
4 X 075 3.25 3.19 3.32 3.37 ¥ 15 X 2 13 — — 13.21
4 X 0.7 33 3.25 342 342 15 X 1.5 13.5 13.4 13.6 13.67
4 X 05 35 3.46 3.59 3.59 15 X 1.25 13.8 13.7 13.9 13.91
4.5 X 0.75 3.75 3.69 3.87 3.87 15 X 1 14 13.95 14.15 14.15
45X 0.5 4 3.96 4.09 4.09 ¥ 15 X 0.75 14.3 — — 14.37
¥ 5 X 09 4.1 — — 4.23 ¥ 15 X 0.5 14.5 — — 14.59
5 X 08 4.2 414 4.33 4.33 16 X 2 14 13.9 14.2 14.21
¥ 5 X 075 4.25 4.19 — 4.37 16 X 1.5 14.5 14.4 14.6 14.67
5 X 05 4.5 4.46 4.59 4.59 % 16 X 1.25 14.75 14.65 — 14.91
* 55X 0.9 4.6 — — 4.73 16 X 1 15 14.95 15.15 15.15
x*  55X0.75 4.75 — — 4.87 ¥ 16 X 0.75 15.25 15.19 — 1537
55X 0.5 5 4.96 5.09 5.09 16 X 0.5 15.5 15.46 15.52 15.59
6 X 1 5 4.92 5.15 5.15 ¥ 17 X 2 15 — — 15.21
6 X 0.75 5.25 5.19 5.37 5.37 17 X 1.5 15.5 154 15.68 15.67
* 6 X 05 55 — — 5.59 #* 17 X 1.25 15.8 — — 15.91
7 X1 6 5.92 6.15 6.15 17 X 1 16 15.95 16.15 16.15
7 X 075 6.25 6.19 6.37 6.37 x* 17 X 075 16.3 — — 16.37
* 7 X 05 6.5 — — 6.59 #* 17 X 0.5 16.5 — — 16.59
8 X 125 6.75 6.65 6.91 6.91 18 X 25 15.5 15.3 15.7 15.74
8 X 1 7 6.92 7.15 7.15 18 X 2 16 15.9 16.2 16.21
8 X 0.75 7.25 7.19 7.37 7.37 18 X 15 16.5 16.4 16.6 16.67
* 8 X 0.5 7.5 — — 7.59 * 18 X 1.25 16.75 16.65 — 16.91
9 X 1.25 7.75 7.65 791 791 18 X 1 17 16.95 17.15 17.15
9 X 1 8 7.92 8.15 8.15 ¥ 18 X 0.75 17.25 17.19 — 17.37
9 X 0.75 8.25 8.19 8.37 8.37 18 X 0.5 17.5 17.46 17.52 17.59
¥ 9 X 05 8.5 — — 8.59 ¥ 19 X 25 16.5 — — 16.74
10 X 1.5 8.5 8.38 8.67 8.67 ¥ 19 X 2 17 — — 17.21
10 X 1.25 8.75 8.65 8.91 8.91 ¥ 19 X 1.5 17.5 — — 17.67
10 X 1 9 8.92 9.15 9.15 ¥ 19 X 1.25 17.8 - - 17.91
10 X 0.75 9.25 9.19 9.37 9.37 ¥ 19 X 1 18 — — 18.15
#* 10 X 0.5 9.5 — — 9.59 * 19 X 0.75 18.3 — — 18.37
11 X 1.5 9.5 9.38 9.67 9.67 #* 19 X 0.5 18.5 — — 18.59
11 X 1.25 9.75 9.65 9.8 9.91 20 X 25 17.5 17.3 17.7 17.74
11 X 1 10 9.92 10.15 10.15 20 X 2 18 17.9 18.2 18.21
11 X 075 10.25 10.19 10.37 10.37 20 X 1.5 18.5 18.4 18.6 18.67
#* 11 X 0.5 10.5 — — 10.59 #* 20 X 1.25 18.75 18.65 — 18.91
12 X 1.75 10.25 10.11 10.44 10.44 20 X 1 19 18.95 19.15 19.15
12 X 15 10.5 10.38 10.67 10.67 20 X 0.5 19.5 19.46 19.52 19.59
12 X 1.25 10.75 10.65 10.91 10.91 ¥ 21 X 25 18.5 — — 18.74
12 X 1 11 10.92 11.15 11.15 ¥ 21 X 1.5 19.5 — — 19.67
* 12 X 075 11.25 — — 11.37 * 21 X 1 20 — — 20.15
¥ 12 X 0.5 11.5 — — 11.59 22 X 25 19.5 19.3 19.7 19.74
* 13 X 1.75 11.25 — — 11.44 22 X 2 20 19.9 20.2 20.21
¥ 13 X 1.5 11.5 — — 11.67
HETTUR(E. BJIS2HRHORUATT. The recommended tap limit corresponds to the old JIS class 2 internal thread standard.

¥

HIISHBICEVHRUDTNREIF. SEETY. ¥Recommended drill hole diameters that are not listed in JIS are reference values.

s



)(— h' |119 U (: ad— D _' II9 v 70) Mreewtchreads (Nu-Roll tap)

|BJIS2 k1 U

for JIS class 2 drill hole dia.

R/I\~RX (Uohh bR) RH f5E

B :mm  Unit:mm

RUDEFY

Thread size RH *Elg

RI\~&X (UohhbEK)

RH Limits Min. ~ Max. (Thread Overlap Ratio) RH Limits Min. ~ Max. (Thread Overlap Ratio)
2.5 X 0.45 4 228 ~ 233 (100%~75%) 4 2.280 ~ 2324 (100%~75%)
% 2.6 X 0.45 4 * 238 ~ 243 " - —
¥ 3 X 0.6 5 270 ~ 273 (100%~90%) - -
3 X 05 5 276 ~ 281 (100%~75%) 5 2762 ~ 2812 (100%~75%)
3.5X 0.6 5 320 ~ 3.26 " 5 3.202 ~ 3.250 (100%~80%)
x* 4 X 0.75 6 362 ~ 367 (100%~85%) - -
4 X 0.7 6 365 ~ 3.70 " 6 366 ~ 3.69 (100%~85%)
4.5 X 0.75 6 412 ~ 418 (100%~80%) 6 413 ~ 418 (100%~80%)
* 5 X 0.9 6 453 ~ 459 (100%~85%) - -
5 X 08 () 459 ~ 466 (100%~80%) 6 460 ~ 465 (100%~80%)
6 X1 7 548 ~ 5.57 " 7 549 ~ 556 "
7 X1 7 648 ~ 6.57 " 7 649 ~ 6.56 U
8 X 1.25 7 734 ~ 741 (100%~85%) 7 734 ~ 741 (100%~85%)
8 X1 7 748 ~ 757 (100%~80%) 7 749 ~ 756 (100%~80%)
10 X 1.5 7 9.18 ~ 9.28 (100%~85%) 7 9.19 ~ 927 (100%~85%)
10 X 1.25 7 934 ~ 941 " 7 934 ~ 941 "
10 X 1 7 948 ~ 957 (100%~80%) 7 949 ~ 956 (100%~80%)
12 X 1.75 8 11.05 ~ 11.15 (100%~85%) 8 11.05 ~11.15 (100%~85%)
12 X 1.5 7 1118 ~ 11.28 " 7 11.19 ~11.27 "
12 X 1.25 7 1134 ~ 1141 " 7 1134 ~ 1141 1
12 X1 7 1148 ~ 11.57 (100%~80%) 7 1149 ~ 1156 (100%~80%)
14 X 2 10 12.92 ~ 13.04 (100%~85%) 10 12.93 ~13.04 (100%~85%)
14 X 1.5 9 13.21 ~ 1330 " 9 13.21 ~13.30 "
16 X 2 10 1492 ~ 15.04 " 10 1493 ~ 15.04 "
16 X 1.5 9 1521 ~ 1530 (100%~85%) 9 1521 ~ 1530 "

BHIZJIS B 0209-2001(C &%,
WEYA X (FJIS B 0209-1982FEBE1ICKD.
#HE Y X(FJIS B 0211-19821BEICLD.
*EDIFJIS B 0209-1982EE2(C LD,
KENFJISELEYA X T,

1. RO TR REMEICKDREEDTIDT, BRELTTEL,

2. FINERISHHEIM - B - IPRPEFICLDBEENDENSDEDD X IO THUIMID
LRETEL.

3. MAMZZRT DL FTNREAEDDOHDEFTYT . BRICEDETEETEL.

4. 7DD, SR DFNELNHDE. FSTILDRRICEDETITDTTEETEL,

6H corresponds to JIS B 0209-2001.

Coarse thread sizes correspond to the appendix 1 of JIS B 0209-1982.
Fine pitch thread sizes correspond to the appendix of JIS B 0211-1982.
*Corresponds to the appendix 2 of JIS B 0209-1982.

%Size abolished by JIS.

1. The proper drill hole size may change due to material variety. Use the
recommended drill hole size as a benchmark.

2. As the hole diameter may vary by behavior of plasticity depending on the
material, hardness and shapes of workpiece, the hole diameter should be
determined through trial tapping prior to final machining.

3. Alarger drill hole size is better for extending tool life. Select a drill hole size
based on your particular application.

4.To avoid tapping trouble, correct hole must be maintained free from warp,
deformation, stagger and the like.



shaping your dreams

Z:N 1t
T442-8543 BHIRE)||HAESE=T B22&ith TEL(0533)82-1111
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& Safe use of cutting tools

+ Use safety cover, safety glasses and safety shoes during operation.

+ Do not touch cutting edges with bare hands.

+ Do not touch cutting chips with bare hands. Chips will be hot after cutting.

« Stop cutting when the tool becomes dull.

« Stop cutting operation immediately if you hear any abnormal cutting sounds.

+ Do not modify tools.

« Please use appropriate tools for the operation. Check dimensions to ensure proper selection.
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