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Manufacturing excitement

through innovation
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Driven by passion for new technologies,
we commit to exceed our customer expectations by making manufacturing more exciting.
We will advance manufacturing forward worldwide with pur innovative technologies for the feture.
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Cutting Tool Materials

v 70 A wide range of materials for cutting tools

BELGTERF CRERMICEY .. BBHRO-—X(TIHABVHITEZ CRHBLET .

Providing cutting tools that meet customer’s needs with sophisticated design and advanced manufacturing technology.

SUNPAX #>18v72

(BRI T VEYREERE)

SUNPAX (Polycrystalline Diamond, PCD)

BRI VEY ROWERZEERE - BETT. BoFcaiICHESe
TIRoNIEIEREEE. T(CFRER. FER. EEHOSREVH
ROMERLEE L TERESNET,

SUNPAX is produced by processing a mixture of polycrystalline synthetic
diamond powder and bonding agent under high temperature and pressure.

It is used in precision cutting tools for various nonferrous metals, non-
metals, composite materials and in wear-resistant tools.

SUNNITE %>+~

(Z#55 CBN BEfEE)

SUNNITE (Polycrystalline Cubic Boron Nitride, PCBN)

CBN (IBRE{RVR) OHEREEE BE N T SEOBEHE
BIEF (CARE S B TROSNTCERE. F(C FEANGPMZEG & DZH|
MRIOEHEICEL TVWET,

SUNNITE is produced by processing a mixture of polycrystalline Cubic
Boron Nitride (CBN) powder and bonding agent under high temperature

and pressure. It is primarily suitable for tools cutting extremely hard-to-
process materials, such as hardened steels and heat-resistant steels.

SAVYERI—FT1>7T
({EZT[HEERT T VEUR)

Diamond Coating

(by chemical vapor-phase synthesis method)
CVD (L%EBERE) (LW, KEZSTREREA
AENRIE. 1 TVEYREUVLTERIND DG
BRET. XRRI1VEY RERAFOEE EMEFEME
5. SEIBCINAESNET,

This type of synthetic diamond is a polycrystalline
gained by decomposition of carbon-containing gas.

It possesses equivalent hardness and wear-resistant
property, suitable for applications on various tools.

BESITVECR

Mono-crystalline Diamond

BIERY 1 VT RIS, BIROALTOIENBIRRT 1 e, AL
WICHDEEH U TERSNIZAET 1T VHFELET . BiERAETH
Bz PHDHE. MEEE. RCEMC VW eREEBE> T B
REVHIICALLSNET,

There are 2 types of mono-crystalline diamond: natural diamond created
inside the planet earth and artificial synthetic diamond. Mono-crystalline has

many desirable properties for ultra-precision cutting, such as sharp blades,
adhesion resistance and thermal conductivity.

PHITERMERTE

I I g ?*Z 0) !I:% EE E"J % 'l‘i Physical properties of materials for cutting tools

R o X— @ it YT AT
TaHH @em?) (N/mm?) (GPa) (GPa) (W/m K)
Tool material Density(a/cm? Knoop hardness Bending strength Young's Thermal conductivity

ensity(g/em’) (N/mm?) (GPa) modulus(GPa) (W/m K)
BEEEKE (Co10%
Tun%iistgn carbide K(type (Co1%)%) 14.8 1.800 2 600 80
727 (ALO
Ts7 (ALOS) 3.98 2,100 0.7 420 30
J—Avh 6.90 1,650 16 450 20
25 ERCBNEGERA
PCBN compact (3.80) 3,700 0.6 (660) 100
<Polycrystalline cubic boron nitride compact>
LE@Y 1 VE> NEGHT
PCD compact (3.80) 7.000 1.1 (900) 500
<Polycrystalline diamond compact>
SHEERT TV ER
VD diamond 3.30 9,000 1.0 1,000 1,000
<Chemical vapor deposition diamond>
SRICCEEAIOCE 3.52 10,000 - 1,000 2,000
ono-crystalline Diamond

I I E: ?*Z t 5@@ *ﬁ ‘ﬁu *Z Suitable work materials for each tooling material

S4LYE>R Diamond

WHEIF  Workpiece

XIBR  Application

S eE | 7LS=h
Nonferrous |57 )|, = — ) /\ &%

metal

Aluminum, Aluminum alloy

B#E - 2#REE050
A=)l fth)

~, >0~

(>,

Automobile (engines, cases, chassis, aluminum wheels, etc.)

Zet - BiERR & —X N\DPY7 Ly HER. fh)

Aircraft, electric machinery/appliances (cases, housing, compressor parts, etc.)

BEHEESRIR (AXT. IE—RT AL fib)

Precision machine (cameras, copier drums, etc.)

sEr—A. BOWE@G. 7ILI

. WEE

Copper, Copper alloy

SR (E—9 . O3 157—9 . )

Electric machinery (motors, commutators, etc.)

—RRHEES - IRl (BREHER. Ty a. RLb. i)

General/precision machinery (bearings, bushes, bolts, etc.)

TtoIIVvIX

Ceramics

FRERP LOGEER

Semi sintered and sintered

k2B BESZ2F v (FRP. MCHAO>. 77U RUH—

Nonmetal Plastics (FRP, MC nylon, acrylic, polycarbonate, PCB), carbon, graphite, etc.

Rz

N PCB) « =R 57740~ i

CBN cBN

#EHIFT  Workpiece

SR Application

TE3(SK - SKS - SKD)

Tool steel/(SK);(SKS, SKD)

BE. [T - jED

=

metal mold, rolling-mill/forming rolls

MEAE - TS E

Heat resistant steel, Heat resistant alloy

Iy hNIYIUER. HRI—EEGE
jet engine parts, gas turbine parts

BHERE - Bk

Sprayed metal, Cast iron

FERE - pFEO—)L.

EX

NE 2> d—

rolling-mill/forming rolls, piston groove, cylinder bore

T

BEANGEZHM(SCM - SCR)

Hardened alloy steel

el (e, v 7 )

Machine parts (gears, shafts)

BEiEERE

Sintered metal

IILTS— . NILTHTR

Valve seats, valve guides

YHITE_MEFRTIE



)l/ Cutting tools

I S U N PAX B U—R{FE)—T Helical Reamers

WERDRA DL — MAEEED S — REIHERICT 5 C & TRIBREHND

I IJ —7 RN TTREE 3 ERE) 2 F R, SEMDOOLEICHESLET, B ¢05 [WH ¢25
Reamers A helic_al reamer can significantly rec_luce th_rust cgmpared_to a 30 - Removal stock ¢0.5  Removal stock ¢2.5
BEGNIEMCES. ) —YDBELIABRTEPRNBEOERZEE ULREREZ#HE L. NIEHES BN - Bt L\ > EBEER ;fggjggﬁt“yé' straight edge reamer, allowing rapid feeding and higher 253 T ——
PEREE (CHREIMNTEETT 250" £=0.13mm/rev
J =Y IALERD SIIMEL R E T SRORRBS 1> 7 v FTHBEHED - —RCHIMALET, _
SUNPAX reamers are made with focus on stable quality, based on control over reamers’ key properties such as the outside diameter and run-out £ 201
tolerance, using our highly advanced processing technologies. We can also design them to meet high-precision demands for surface finish, circularity, _I*%
and co-axiality and allow rapid feeding. Our extensive product range will meet customer’s needs from standard specifications to value-added types. NERELS
X
10 —
5F 4
0
0" (BEX) 5° 10° 15°
(Straight edge) U—RA
Lead angle
I EMHE[™L)—T Reamerfor superior circularity
TMEOFHRDEINMIRICT 2 & T HiRIRE ZH0H L. BEREPXH 3 DI Mol
%E@ﬁi{bb‘\ﬂfjo 25 D (47%(}]) - S;er;?faications
Special cutting edge design reduces resonance vibration, achieving g_ _ 2 — (4 blades)
superior circularity and cylindricity. ﬂ £ | —— sOEELE -
= =l proved
o c 1. _ -~ Specifications
FE15 N % [ ] gl
: T 4 S 43K (4 blades)
\ 0.5
0
B ETTEERIR (—HB1) Examples of possible shapes ’
ST SRR e e e

180 Y 180 Y 180 ¥

(RTFERER IS BRI

Multistep edge type
(Compatible with Whole-form

@RS /AR L)

Leading edge type
(one-pass finishing of cored

ﬂDI%{fF Processing Conditions
SRH Material : AC4B-T6

shape) hole) V:125 m/min
:0.8 mm/rev
pi I ay Processing Depth : 30 mm
HYU{‘% Allowance : ¢1 mm

H) =<t REI LR

(R7UDL - SfREEMND)

Gun reamer type

(deep hole processing, high-
precision perfect-circle
processing)

(BExl) - EfI)

Variable edge type
(rapid feed, perfect circle,
processing)

Y-V RN —FE) -7 Integrated Tooling Holder Reamers

REEY — ) 2 T ADRIGE LT, V—=U2THRILTE) =T e—FRlE
TBHIET VoIRDEMR. BT Y THTREE B . BREREK
[CHBATEE T, Fio. SERILIREICECTRIELTRETT .

As a solution for special tooling, a tooling holder and a reamer are
integrated, making it possible to shorten the length and increase the

rigidity of the tool and therefore meet high precision demands. We can also
accommodate various holder standards.

6 UHTEMERTIS YHITE_MEFRTIE



| SUNPAX
I KU s

TS TOBREEMDERICIH L BN F1VEY REBEFICTY — RUSEROEIL @&l . BXZZAMDERER. SSICEFRF/NUPEY)
BRASICHG T DR, £ RUJL 1T /SRAELFPSEIICEZ TEENGTIRETT .
To meet the market demand for higher productivity, we developed helical type drills with a diamond compact to achieve rapid feeding and reduces

thrust. Also available are special types that solve exit burr and chip obstruction problems. They also enable process integration by adopting one-pass
finish and multistep edges.

I ?“J 7077 v I\ (tﬂg ﬁl:‘ﬁﬂ”t) IQ‘ IJ }l/ Chip-Cut (Chip Breaking) Drills

tIHINTI CHEBO—DO R BUEBASE. KHNFLEBICLIEZDH UBAN< T B EnTEER . PIBOBATES. T—TREAD
BBV ARG ZER TEET,

As a solution to chip obstruction, one of the common issues in
cutting, these specialized drills are equipped with purposely
treated edges to cut chips much smaller and therefore avoid such
problems as chips coiling around or remaining in the workpiece.

J—2LRUL FyFhyRRUL

Normal drill Chip-cutting drill
UIBOLEE

Comparison of chips
TE:Fy7Thy KU (11D)
7—7:7)LX (AC4B)
S :V=110m/min. f = 0.06mm/rev. f&IE7T
Tool: Chip-cutting drill(11D)

Workpiece: Aluminum(AC4B)
Condition: V=110m/min, f=0.06mm/rev, unprepared holes

PHITERMERTE

tting tools J Fg.-

| SUNPAX SUNNITE

I I> KS)II ° }l/_g ° 9—_“/70\J_ Endmills,Routers,&Tipped Saws

BEI-U 27 BAN. BT, HEEONIEERD FE LT, BRICIHULANERST 2 USRS L ET. ERUEINDZ/VN1 T )L,
BREODR—ILER. 9y FORMELTRETT, 8. I FL vy, FRP. 77U LETORBEEE DSRERINIAERTE£T,
Purposely designed edges to cater for your needs to improve the efficiency of various types of processing such as milling, grooving, spot facing, and

curve facing. Also available are spiral types for high-speed cutting, high-precision ball shapes, and taps. Applications include high-precision and high-
efficiency processing of metal moulds, compressors, FRP, acrylic, etc.

AT, 88 7TV hNER. ATKRER. SISO BAN. FBRGNICH 3T LEOMIEREHICEY . JX NS I UHTRETT,
Fre. HMAGDHEICIDHBENTREBLEVERICHEIHALET
They allow you to cut costs because they produce a long lasting surface finish in cutting, grooving, and boring of wood, building materials, printed-

circuit boards, artificial marble, plastics, etc. and have a long life. Also, we meet a wide range of demands such as whole form processing by combining
them.

YHITE_MEFRTIE
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Cutting tool‘s/‘,___

| SUNPAX, SUNNITE
| N1Th - AERBFYTS Turning Tools & Inserts

SBHONT S INIPELRETEDS 1T /CBN TS T DFEFEICK) SRIBIRERD S F —F @ SO CFFHAE (Fy T L—h—71/—
%) OFREHCEMINL. SBEHIM (7L, B, FAM. ik BEEES) OEEURLANEDRITET,
With our processing know-how and a wide selection of diamond/CBN blanks, we offer standard and custom-made products and also special-

specification (chip breakers, wipers, etc.) designs to improve productivity in processing various materials (aluminium, nonferrous metals, hardened steel,
cast iron, sintered metals, etc.)

| SUN BRIGHT
I %lﬁg EEE 9\'], _\7 :E > R \y - )l/ Monocrystalline Diamond Cutting Tool

BREEUHIOTSAS. BERY1 VEY REAVWCEBEOIIEMCEY) . SRIBINEF / F—T DRIPEEEEILLE Lz, SEL >
REBP LY AR, FHEREDORENILE (SN LET,

A range of monocrystalline diamond cutting tool that offers ultra-precision cutting performance. We have combined sharp cutting edge and nano-order
contour accuracy using high-precision processing technology. Applications include mirror finishing of various lens products, lens moulds and non-ferrous
metal products.

I —ﬁ“) ;EBRE l/‘/z“ﬁﬂo)mgﬂgj_'“—g Example) Contour degree data of aspherical lens mold

250

150 | MRFBRE | (Waviness)
. 50 nmELT (under 50hm)
£
{E‘;( , 50
= g e —— e — —
ES 50

-150 & N

INANEAK (Bite shage): RO
-250
-40 -30 -20 -10 0] 10 20 30 40
WA()
Window angle

PHITERMERTE

ISUNNITE - TWIN
I %ﬁlﬁlﬂ CBN?*J?E’)E@?‘“J?O Standard Products (PCBN Inserts)

BBEMEICEN, F/oo 2 23— CBNAARICK W, PHEINIICS T3 TEEBEDERATREE B ET,

These are economical models with CBN edges in the two corners to reduce tool costs in cutting processes.

I %ﬁ%ﬁg Standard models

Bk | FuTeE = nE peckiys
Shape Chip appearance Code/Model number R
SN-A SN-B SN-G SN-Q SN-H SN-N SN-R
@ CNMA120404 [ ) [ ] [ ) [ ] O A A
CNMA120408 [ ) [ ] [ ] [ ] O A A
C80° CCMW060204 [ ] [ ]
&) CCMW060208 ° °
¢ CCMWO03T304 ° °
CCMW09T308 [ ] [ ]
e DNMA150404 ° ° A A
DNMA150408 [ ] [ ] A A
D55° DCGW070204 [ ] [ ]
DCGW070208 [ ] [ ]
DCGW11T304 [ ] [ ]
DCGW11T308 [ ] [ ]
P VNMA160404 ° ° ° ° O A A
e VNMA160408 o ° o ° O A A
. - SNMA120404 [ ) [ ] [ ) [ ] O A A
590 \./ SNMA120408 [ ) [ ] [ ) [ ] O A A
2 TNMA160404 [ ] [ ] [ ] [ ] ©) A A
=] TNMA160408 [ ) [ ] [ [ J O A A
TPGX080204 [ ] [ ]
TPGX080208 [ ] [ ]
A TPGX090204 ° °
T60° TPGX090208 [ ] [ ]
TPGX110304 [ ] [ ]
TPGX110308 [ ] [ ]
S-TBGN060102 [ ] [ ]
' N S-TBGNOBO104 ° °
S-TBGN060108 [ ] [ ]
@ =1REEER - O=#¥FEEBER (BN - A=RFTEERD
Standard stock models ~ Semi-Standard stock models Make-to-order models
(confirmation required)
I EG7L—K rcancrane
TL—R | N9 — | (BNEEE (%) | FEHRE um) | BB (HV) | 51773 (GPa) A &
Grade Binder CBN Content(%) | Average grain size(um) | Hardness(HV) | Bending strength(GPa) Application
SN-A Co 90 2 3000 0.91 Ea?cﬁﬁ%%éi?@%ge\raI{%fiﬁ?s}i%ered metal coﬁﬁsim{ﬁﬁed
SNB | TiC 50 | 1~2 | 200 | 08 R |
SN-G Co+Al 85 1~2 3700 0.98 ?B?a?—ciﬁ%%h(i’g%hjigge\raIis%iﬁgd%}i%ered metal co%ﬁs:mltijﬁed
SN_O‘ TlN 45 05 ~ 1 2600 1 05 ﬁ%r?eﬁf@tge-l\ |EQH(%?LI.C\?é’)a\njdz21arder) heav%/%rlli:)iﬁ)}pted
SN_H TlCN 65 1 -~ 4 2500 1 1 5 5%5513{}3@9\((|:R@%13%%£2g‘rayﬁ?;oﬁ%iﬁpgggag)) heavé;/%rlégﬁ?pted
Y — s SEYE L RYE
SN_N Tl 95 3 3700 095 é?a?—ciiﬁ%\%(h(i’gaﬁ\E%}?e\mlkﬁiﬂd%%ered metal coﬁfﬁs, mltitjrfg'ed
SN-R TlN 65 1 -~ 2 3000 1 05 ﬁﬁiﬁf@tgg 5H(:Rzé§é;a{r£ﬂ:aarder) heavé‘y%rlég;;ﬁpted

I EFHJ:G)?I% Directions to use
WX TIERATS V. FICHREIHITEIAEREICL 2 TEDREZ T 57200, SBRNTOIHERIFEFTTIE 0,
BTNV 2ETA-RAERTIDT. BIRBRFTLELA.
WH9O7EBHELUADEIR, T/~ (& TL—NIHRRICDOETEL THRETRETT,

M Please only use in dry cutting conditions. Especially in case of intermittent cutting, please avoid wet conditions to prevent damage from thermal shocks.

B SUNNITE-TWIN is a one-use product range, please do not regrind.
B We can also cater for alternative shapes not listed in this catalogue, such as options with wiper and breaker.

YHITE_MEFRTIE
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| SUNPAX, SUNNITE
| TIEEFE T B weorresistant Tools

T4 VEY R /CBN BERSFEOFEEZEN U, NTHBORERTE. BT 7L OIERICEZBE(L. TEBEOELET. h—F)LOXLD
HIBARIRSNE T, BLAVERCHRCHMBL. LANY2— - 329T K - 229 LATL—R - L—R> 9. BBHROELITR oK
FHCLW. RBELTIEZ CREBLET.

This product rage uses the superior characteristics of diamond/ CBN to extend service life of wear parts to achieve total cost reduction through automation

and lowered tool management costs. It accommodates a wide range of applications and industries, including but not limited to shoes & rests, contacts,
centerless blades, and lathe centers. We can custom-design the best tool to suite specific needs.

B &E—H Example Specifications

N7 1) 7ETEEIE  Various tools for bearing applications

¢ 7
W,

/s /’

977 KN&%E  Various contacts L —Xt>9%F& Various lathe centers
MEFEUHNBREIND. HS5WIHBPEBIRICT L. A —TRERLET,

We make to order tools for any product or mechanical component that requires wear
resistance.

12 UHISsmERISE

— 551 Diamond-Coated Tools

I 9\{ _\7 :E > IQ a— 7_-1, > 7‘Ir§= Diamond Coated Tools

HHBREDLRZEEREERWCI—T 1 2 7EMIC RN . BHICNT 28V BEMEENCMEREZRLBHA. HOWDEMIPROTE
ANFERATEETT s &I UIRECREDEE T, A—R>. EZIV I FRP OMTICHERETT .

The coating technology based on our unique vapor-phase synthesis method enables both strong adhesion to base materials and superior abrasion
resistance, making it possible to form various complex shapes. By selecting appropriate coat selection and thickness, this product range is the best
suitable solution for processing carbon, ceramics and FRP.

J=INI1S
Normal type

wmrFI 17
Fine-grain type

I 919VERI—F4> P TEDOIMIZER Performance of a diamond coated tool

TE:S91vESRI—F1 7 KU (6.35D)
7—727 :PANRCFRP + 7L
24 1 V=100m/min

f=0.1Tmm/rev

Tool: Diamond coated drill(6.35D)
Workpiece: PAN based CFRP + Aluminum
Condition: V=100m/min, f=0.1mm/rev

CFRP= AL
Y,

AL = CFRP

0TI RIFAI (50070 T#)
Exit side of processed hole(After 500 holes)

YHITE_MEFRTIE
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S Fy TR
Symbol Chip shape
iR, Lod
o |E/N\ER P
egular octagon <
5 TFR
p %ngl-ﬁjoﬁﬁt 5 . WFRIFH Inch series
egular pentagon =
5% = (mm) | PREA | RED
S | squae u - g ﬂ inscribed | .35 I+ | 556 IR
IE:%H; / ; E:rlr:(r:TIS \_nslcr\lzeSds \nslcr'\?esdb
T E;L;:if_‘ft]%a!ﬁggaﬁle A T ch d u € S X%__'H‘Jgﬁi = 5 5 5 5 :Ir:fﬁe\arger and sgéHer
215 = KFEE v T Diga .
C ionibus with a:gle of 80° . Syl:?llng Relief angle imiz%yseej;ghip with 05 04 04 08 476 6
D ﬁcﬁf&%%t?gngle of 55° &~ A 3 \—l: 03 06 05 05 09 5.96 7 T\f}%
EIERATS I—rESHEE | NEOFRE | RS 06 6.00 F# CERRNTE
E S s W B |5 22| mmm od (mm) S (mm) 04 | 1 | 07 | 06 | 06 | 11 [ 635 [ 2 8 ISAE | (mm) | PR PER
. ERIERES0 p= Symbol | Corner height tolerance | Inscribed c(;r(cle t)olerance Thicknz?;tg;erance 05 09 08 07 13 794 0 Tl (\fﬂrrr\‘j:ss ‘635 ?\J:‘ ‘555 (%’é;cl\_l
Rhombus with angle of 50° c |7 J o = 08 8.00 o | 0% sl
EE A | $0005 £0025 | £00%5 09 | 06 | 16 | 11 | 09 | 09 | 16 | 9525 | 3 01 159 | — 2
e of 88 D | 157 F +0.005 +0.013 +0.025 10 10.00 - 5
Ve ey - C £0013 0025 | +0.025 " 1200 02 | 238 | —
W | EIAEEAATE o E a0 H | 0013 +0013 | £0025 2 10 7 [T 177 [120] 7 | 28 | — -
Equilateral inequiangular hexagon N E :t 0.025 j: 0.025 :t 0.025 15 10 19 16 15 27 15.
L |ETR - F® ; G +0.025 +0.025 013 16 1600 | ?g 2;3 i g
A |FIDDEEASS G |30 J +0.005 +005-+0.13] +0025 ;g 13 23 119 | 19 | 33 ;ggg :
ParaiHEIogr?m w'\/lh angle of8°5° N 0 K + 001 3 j: 005~ :t 0.13 j: 0025 77 77 7 38 22 225 7 04 476 3 6
B | HAIDIRIEEE2 gy -+ L 0025 | £005-£0.13] +0.025 ; 06 6.35 4 .
Parallelogram with angle of 82 25 2500
« | TOWIEERSS Pl Y M | £008-£0.18 |£0.05-+013] +0.13 o 37 T 25 | 25 | a2 2540 8 o - 5 —
Parallelogram vith angle of 55° ZOORTBEE N | 0.08~-1£0.18 |£0.05~-£0.13| =£0.025 31 38 32 31 55 | 31.75 09 957 5 —
R |TE [ 0 Gther rlif angle U | £013-1038 |£008-1+025 013 37 . 3200 9 ~iee
- e RERS MRS - WEMS 5555
g?a:léﬁs?ﬁols %i(ga%g?ea;?_mbols 9 iﬁ:ni’gmbols Edge length ?mbols, Inscribed circle symbols Thickness symbols
oot Ol e
B 1 2 3 4 5 6 7
==
RS x| [T| IN| (M| |G 16 04| 08| (F)| (R)
Metric symbols
pES (GRES)
ur special symbols(optional symbols) N
ToIRES k| | T) IN| M| |G 3132 (F)U(R)
Imperial symbols 1 . - - - - =
S
E é%o;vé :Eg Ere symbols
” o \ MM | P
- NON I )y S [ /AN 2 I ) /o P S i N
£ mm \foWR|wm | R% ES mm | zomk om | RR Rk NSk
of bore of breaker of bore of breaker and larger | and smaller 0 I—F—= @ KNEcAIBE = @ HH%%EEE?
[=E[EYAN o | =V L Corner symbols Edge treatment symbols _ land sym! 05/ :
W% aﬁ%ﬁ% v EH AR R | DD — ; A=NLFR | I—F#& (mm) | 1T>FFR | i | e e W ’Jﬂfk
i Metric series Corner radius(mm) Inch series Symbol oning ape ymbo! and of cu ape
Cyh“r;dr\éas\i b:re ; 0 S =
T Zl:');) Cs*ﬁfggtﬂig sagﬁe EE M aées) Cyﬁ\:g:g\/b\ore s\f‘;ﬂe El:l:'m [:::] F L 00 ~ 'g’harzomer Ea 0 E R 7£L,/7 j ; - %
AET N e 02 0.2 0.5 No honing Right
0| &Y PR (D=0 G | &) | PER mE I R | s 04 04 1 7 % W
e E | h——=>7 R 2
Cylindrical bore - N 08 0.8 2 )
oth siaes 7‘- 7’- oun onin
U 3\7:)6!;) c‘?watr:\fe?ing BE?ES I:E:I N tgj - C,zgj :lE D:D A D 12 3 Round h g L Et
(40~60°) 12 . T Ty
RS | % A 1, 1 T | 422y | CH)
8| % prmm | R OO0 R Ry - BRI RO 6 |« ;g 26 : Ziterronies . W
Cylincrical bore ST N it
&50} Single side H‘ﬁ F AN _ ﬁ‘j@ M P 24 24 6 =~ CH+R
H Yes C?;&fgg%g Single side E E No Both sides l:::] m:l:’ 28 28 7 S |/3—J;ub|;q;i/n79 : -~ -
L=V S % B % —
c| %/ | +mmEm | %Y | K] X\ =1 = |~ cci Speci X | X 32 32 8 FTL
Yes c(]Q;QE) N Sp P ; P:Jﬂzl}‘hyjp o0 K E—)j—\—bl:hyyg CH+CH>
b U'IO HCS? esOfe Circle cf ‘p 'ouble honin
J aées) 5@7%35%9 BEJ? Es =

YVHITE&MmERTIE 15
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