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Driven by passion for new technologies, we commit to exceed customer expectation by making

manufacturing more fun.

We will push manufacturing forward worldwide with our innovative technologies for the future. SD140N100BA3.0 A
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Type of Abrasive Grit Size Grade of Hardness | Concentration Type of Bond Thickness of
Abrasive Layer
. LS 740 ®w | BLY>
D:  ERIIYTEUR 16 | 100 | 400 | J o | 25| R 1.5mm
Natural Diamond
18 | 120 | 600 50
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Zl-\\\ > IQ\ 0) 4% m Characteristics of Bond

LY 2RA—

Resm wheel

AIIWRAL =

Metal wheel

Vitrified wheel

I EN)T 71 RKRL—=)

B 8 Characteristics

SORCEABEEMERE (FICT T/ —ILEhE) 2RV TH .
FHEAI PRI E AN S Z & ThitHEIMREZ I > hO—)LUE T,

Resin bond wheels are created using phenolic resin with other fillers,
porosity, and superabrasive.

BnitInik
Good free-cutting
NAENEL<. H5WBHHEIM. TFHARICERTESES,

Any applications are available.

2. YN=A12T7 - RLYS VT DNESH

Easy to truing and dressing.
GC > WA Ofts. Bl CRAGER ERLBE R LAMTY )L—
127 - KLy > IHOEETT,
GC, WA, soft steel, special alloy and various other dressing materi-
als can be used for truing and dressing.

KUY IRKA—

Polyx Wheels

BEERICMAMEOB VWA 1 X REEZERT 5 & T &
B FEITENIC D XIGOTRE TS .

Polyx wheels are created using polyimide resin instead of phenolic
resin, and it is good for heavy and form grinding.

ok (S EZRE) <)

Metal Coated Grain Bond

747—

Filler

L/:/‘\\/*E}HH% Resin diagram
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\to its porous structure.

B 8 Characteristics

SEAIICEBZALTHY . BHORBRESERIEEIZE
BI B THHIMREZD> AO—)LUET,

Metal bonded wheels are created from the sintering of powdered
metals and other fillers with superabrasive.

= il 1%

High Rigidity.
A REMANEWESD. LI VR RRA =L EEBR L THE
FHECENET,

Longer wheel life than Resin wheel
2. BULWENARRF
Excellent Grit Retention

HETEIC AR A — L EFRHAERSNBMLISELTLET,
Good for form grinding with longer life.

Suncrea

BEEEMALLERBYIIN—T>7 - KLy 22 THORER X
IR RTT,

Suncrea can be used for electrodischarge truing/dressing.

I70OX9)L
“AERO METAL" Super-Porous Metal Bond Wheels

FRXILEEZMIT 5 & T INKICENTZAI LR R
T9Y,
AERO METAL is superior to standard metal bond in free cutting due

J
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Grain
Bond

T17—
Filler XQ)L*E%EH% Metal diagram

\Th\s type of vitrified bond allows for easier shaping with single-diamond dresser.

B 1E# Characteristics

NI AFZMBEAEERICAWZARY RT. —RINICEERILE
EZRB5ET

Vitrified bonded wheels are created from the sintering of glassy ma-
terials and superabrasive with open porous structure.

BRLBEE

Porous Structure

S0V BERHME S REBIRICEN. THERAAME<SINEARL T,

More effective coolant delivery to the grinding zone, resulting in lower of
thermal damage to the workpiece, and good free cuttingare available.

2. O—9URLYHBICKBDYN—T2T KLY
S 7 B IR
Vitrified bond can be used for diamond roller dressers
CBNENUJKRA—=)LTE. O—9URLyHEBWNZYIL—
2T KLYV THBHT. FHOREEE T 5 & THRHEIM
DFREESZI>NO—ILITBHEHARETT,
TSIV ERENIRT—LIEO-FURLYHFICZLBZY
W—1>7 - RLy S D ICAEETY,
Compatible with truing and dressing by roller dressers to control
surface roughness by adjusting truing / dressing conditions.

* Vitrified diamond wheels are not suitable for with truing / dressing by
roller dressers,

TAS17T
AZLife
R REEEOE LS KBRERT v TERRUIE NURY RTT,

This type of vitrified bond offers enhanced bonding strength,
significantly extending product life span.

(cll VAV S
VitSoft
BEARLYHICEDRENBZRE NIRRT,

\*Please contact us for details.
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Electroplated wheel

B 18 Characteristics

BRI Z BFRAEIC NiHO>EICR>TEEL. —MRNICIF—EEZ
FEREFULEBEEREET.

Electroplated wheels have a single layer of abrasive held by a tough,
durable nickel alloy base.

ERIZREHUENKEL
Large grit protrusion
PNEA R <HRHIMDBREREERICENE T,
Excellent free cutting and high stock removal rates.
. BEEREORIENE S
Suitable for form grinding wheels

SR D LD IS CERYETIAET T,

Short lead time and reasonable price

‘EEE

Re-electroplating

—IROICIENEN RBDHEFH TI N, BEMZERVIR
DEHOBEEN TEET,

Can be multiple re-electroplating unless the base metal is not damaged.

Z[E - BRI * ITAEER

Multi-layer and array structures are available.

BEHT
Grain

NisHo=
Nickel plating

a%

Base Metal

%%*E%H]% Electroplating diagram
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Diamond

*ﬁ ﬁu *Z 0) 1§ L‘ ﬁ (1- Abrasive Type Suitable for WorksMaterials

WHIMDEVT T

Abrasive Type Suitable for Work Materials

II1VEVR CBN
Diamond
EE'S% Tungsten Carbide Alloys 7)[,5'8‘% Fﬁ%ﬁﬁ] Carbon Steels

F I 5% Titanium Alloys

Aluminum Alloys EREESE High-Speed Steels

TSR Glass ik T E#f Tool Steels

5= w7 R Ceramics Cast‘ Iron_ éﬁﬁm Alloy Steels

H— XAy N Cermets e \/TlZgzenj_ > BEA N Hardening Steels

1) 2 Silicon B '+ Z§f Die Steels

TITTA D Ferites Flame-Sprayed AT > L A Stainless Steels
PCD-PCBN Met?k Em&ﬁm Bearing Steels

Ei Quartz 7;‘7]-:/\-5‘5% ﬂﬂﬁ?ﬂﬁ% Heat-Resistant Alloys
ﬂ:é‘ﬂf%ﬂﬁaﬁs Compound Semiconductor ?:agr:g;m Emﬁﬂéﬁ Super Heat-Resistant Alloys

¥AE Resin Materials

FAVER:
RRETHAHEZELTHY . BARICELET 2PEDTTH
UiAABENREE <. AEEEPEELRTUICENIZRMT
o —MREYICEEHIM & FENZHBEE. PCD. PCBN. 71351
Np, BiIgH EFEENZESIVIR HSR 37717,
1) AR EMBILWREIA (OEATEE T .

=2 U [BZEMEMEL (600C)] [#emIGLYT V] R
DERZF/FE. BRHRONLICERNEETT,

CBN :

Y ARE{EART3HR (Cubic Boron Nitride) (3 RAICEFELA W
FMT. TIVEYRIOR<SIBULIAAREZB LIEEYWTT,
FIVEREEBELT [AZEUENSL (1,300C)] &
RRlic<W] BEDRHZRSE. BEEEXZEFLHETS
HAMRIOMTISELTVET,

EE

Hardness

CBN
B4C
SiC

Al203s

0 2000 4000 6000 8000 10000
X—THX

Knoop hardness

F—IEHy0T

BEIEERRE (B )

Sintered Metals (Ferrous and other)
ﬁlﬁle‘% Copper Alloys

Diamond

Consisted of carbon atoms in covalent bonds, diamond is the natu-
ral material with highest indentation hardness, with excellent heat
conductivity and chemical stability. It can be adopted to process a
wide range of work materials, including 'hard-to-cut materials’ such
as PCD, PCBN, ferrite and 'hard brittle materials’ such as ceramics,
glass, sapphire, silicon.

On the other hand, diamond is not suitable to process ferrous materials
due to its low thermal stability (up to 600°C) and reactivity with iron.

CBN

Cubic Boron Nitride (CBN) is a synthetic material which does not
exist naturally. It is a compound with indentation hardness only sec-
ond to diamond, while having many desirable characteristics such as
high thermal stability (up to 1300°C) and very low reactivity with
iron). It is ideal to process ferrous work materials in many industries
including the automobile.

AREMN
Thermal Stability

+104 CBN(Z %)
(in the atmosphere)
~ 0
&
210+ FALVELR (225 )
I Diamond (in the atmosphere)
-20
i CBN (k&)
304 (in the steam)
-40
200 400 600 800 1000 1200
BE(C)

Temperature (C)

el 1l EEE g ¢ JE— —
*ll. *lL |5~4 t ﬁ E *H (_ Relationship between*Grit'Size and Surface Roughness

AERTEREHESORER

Relationship between Grit Size and Surface Roughness

Ay atf4 X Mesh size 70>+ X Micron size

Abr:i%vreglﬁgtion A‘T;rt;zj%i{iggrr(mw) JIS/ANS ISO/FEPA Abrailil\/feglﬁ?c—;ﬂon ii%j%{iggrwi) USA FEPA
40 420 40/50 427 400 37 30-40 M40
50 300 50/60 301 600 28 20-30 M25
60 250 60/80 252 800 20 15-25
80 177 80/100 181 1000 15 10-20 M6
100 149 100/120 151 1500 10 8-16
120 125 120/140 126 2000 8 6-12 M10
140 105 140/170 107 2500 6 4-8 M6.3
170 88 170/200 91 3000 5
200 74 200/230 76
230 62 230/270 64
270 53 270/325 54
325 44 325/400 46

FAVEYR - CBNEHOAE S ERINERRE. JISB 4130 TRESNTVET . 7AUHD ANSI. 3—0v/ D FEPA & ETHEHRIC
R OREICET DFEHFELE T MEDRRFAG IS THBESNE [XyPatrX] & SEHNA-—H—ICKWBEEIRED [
7081 X] O2BENG)ET,

The size of diamond and CBN grits is defined by JIS B 4130. Also there are several other standards for the same indication purpose, including the US
counterpart ANSI and the European FEPA. There are two representation methods for abrasive indication: ‘Mesh Size’ by JIS standard and ‘Micron Size’ by
standards set by each manufacturer.

I SFERFONEFREES DL

Comparison of Surface Roughness and Grit Size of Each Bond

I E539y7X (91VEYRKFL—IICKBIIH) Ceramics (Diamond)

12

= 10 m— |3 Resin
= 8 m— % %)L Metal
E £~ Vitrified

6 == j& Elecroplated
U
o
@ 4
L

0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

#60  #80 #100 #120 #140 #170 #200 #230 #270 #325 #400 #500 #600 #800 #1000
E&*ﬁ*ﬁfg Mesh Size

B BAN (CBNARAL—IICKBIIH) Hardened Steel (CBN)

20
18 Resin
g 16 Metal
N 14 Vitrified
x 12 Elecroplated
10
@ 8
= 6
w4
2
o Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il

#60 #80  #100 #120 #140 #170 #200 #230 #270 #325 #400 #500 #600 #800 #1000

FAVEYR « CBNRA — LTI Lz#EIM OREAES FEAAIE ICHF L E T, 722 UEICIERAIE THERT 2R > RICE > TREM D
KEMESERES<LERQYET

The surface roughness of workpiece in grinding by diamond/CBN wheel depends not only on abrasive grit size but also bond materials.

F—IEHYOT
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I OHRENUT7>I—hy hNE

Abrasive indication and undercut

I14TRlIKRA

—LDORE
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SR —
e
/,-ﬁlv NStandard Wheel Shapes by Type

ERART—ILEES Marks of Applied Wheel

&= Mark R1T—I) Wheel

LY>R1— )L Resin Bond Wheel

A )R-1—)l  Metal Bond Wheel

'R 7710 R7Ak-1—)L  Vitrilied Bond Wheel

o< |Z|wm

B5&/RT—Jl  Electroplated Wheel

A>I—F)R1—)l Intemal Wheel

#{t1>9—FI)R1—)l Stemmed Intemal Wheel

258 K (A7) TrI—=hyNE ) WEMXY>a-370Y) | 7Y9—hNvhg
Typical Application Grit Size (Mesh) Undercut volume Typical Application | Grit Size (Mesh & Micron) Undercut volume
#25/30 0.800mm #230/270 0.090mm
#30/40 0.650mm #270/325 0.080mm
#40/50 0.500mm #325/400 0.070mm
= #50/60 0.400mm
Rough #60/80 0.300mm . 40-60 (#400/500) 0.060mm
#80/100 0.250mm L 30-40 (#500/600) 0.040mm
#100/120 0.200mm 20-30(#600/800) 0.030mm
#120/140 0.180mm 12-25(#800/1000) 0.025mm
. #140/170 0.150mm 10-20(#1000/1200) 0.020mm
L0 #170/200 0.125mm 5-12 (#1500/2000) 0.010mm
emi-Finish
#200/230 0.100mm
XERBITVEY ROWETHY . CBN BEFRBIET,
*The table above shows diamond mesh sizes, which vary slightly from CBN.
1 @K1 —ILEEEIY (FHHEE
Wheel accuracy and wheel installation accuracy
ORA—ILKEE (JIS BO405 o7#R)
B N— (LT, SUEIRN 20 um P, BIERA 10 1m AT,
(BICEEEZRIT. ST VBEF—NITETBENET)
OFRA —IVE) (T HEE
HEAMDIRNIZ 7> —Hy 2D 1/5 DRICEEL TS L,
@ Wheel Accuracy (JIS B0405 Middle Class)
Peripheral run-out should be within 20um to mandrel when assemhled.
@ Installation
Indicate the run-out on the indicateing band within 1/5 of the undercut.
(%)
R 7> 9 =71y k& (mm) i (um) AR
Grit Size (Mesh) Undercut volume Run-out (Max pm)
#380/100 0.250 50
#170/200 0.125 25
#600/800 0.030 6

1 OFEURLEEHE

Plating materials compatible with electroplating

R (. A7 LM B, ). IR (PILIGE. B, ) OSHMRECHBULET.
- BESEICEALTE. SRMBEERL TH>EBENNPPEIET,

- BMREICK N o SHUBN R B 720D, BEZHBEHFICEMBDIBRIUETT,
BV HEM OBRIBPTERFGORREB W ET )

(EEZFMEATTONGZEWNEE. > EDORIBEIC

Compatible with various ferrous (carbon steel, stainless steel, special steel, etc.) and non-ferrous (aluminium alloy, tungsten carbide, etc.) plating materials

e Tungsten carbide base plating produces less adhesion force as compared to ferrous materials
* Please specify the base kind upon supply material as different pre-treatment depending on the base material.

(Lack of appropriate pre-treatment can result in plating adhesion failure or short lifetime of tools.)

I OBEBEICDOVT

About re-electroplating

—MRIC 10 OREDBBENTRETT, 1LIZLERERBECIVDRFIFHRLET.
BBEBREEMEATOLLBVREND ) FT. SRHRDER LTV BBEERRRIAEN TS EL A

Generally, approximately 10 times of repeated electroplating is allowed. However, this can vary depending on the required base accuracy.

It is required to perform repeated electroplating with un-damaged base. Accurate shape cannot be guaranteed if plate deformation has occurred prior

to electroplating process.
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D
AD-1A | AD-18
| I
1A8
1A1 e —] b
AT —I)L Applied Wheels : B /M ./ V /P BRAAT—)L Applied Wheels : B/ M /V /P
BB EI4FER7RT—J)L  Mold Grinding Special Wheel HYFT1>7RA—)l Cutting Wheel
AD-1C "Qﬂ AD-2A »} 5 i
X = | v
[""4 T T T 5 3 T
009 @A A | g +
[ _l ! ! ! TU1R BT —)L Applied Wheels : B,/ M /P
H -2 -3 c-4 -5
-1 JN>RY— Band Saw
=7 |
DW = A (I & AD2B . ——w
l . . l Length — ¥ i
<> — <> > ¥HFEFIR Edge Shapes = UL AI T
Cc-6 c-7 Cc-8 c-9 @:ETEY Continuous Rim Type E H11ifT
. ) @27 X/ NEY Segmented Type
BRART =)L Applied Wheels : P @UEE]E Cutting Testh Type  SEIFA7ZRT—)L Applied Wheels : P
BBHYTA TR = (A= TL—RI1) hyT1>7V—=TL—R
Precision Cutting Wheel (All Blade Type) Saw Blade
AD-2S
D
Kl
AD-2U | e T | SO050000000000000 -7
e t 1A1RSS N 0 |
IZ_):__I‘* | i
BRAAT—I)L Applied Wheels : B /M /P L] meﬂr '|%
AR —I)L Applied Wheels : M
1Y) — Wire Saw ARNL—RR1—)  Straight Wheel
AD-2Y | | o | AD-3A | ) |
''''''''''''''''''''''''''''''''''''''''''''''''''''' »X“f ‘
i / ‘ R
o 0 ] i T 7 A~
| L | 1A1 “_H_" t

BEARA—IL Applied Wheels : P

HEAART—)L Applied Wheels : B /M /V /P

ARL—RRA—)L (B 7R R{E)  Straight Wheel (Boss Attached on a side)

ARNL—R7R1—)L (7R A )  Straight Wheel (Boss Attached on both sides)

AD-3B

3A1

AT —)L Applied Wheels : B /M ./ V /P

| D
AD-3C
i N— —
UET | IT
14A1 x|~ ol

AT —I)L Applied Wheels : B /M ./ V /P

F—IEHYOT
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ZRL—RRAT—)L GEFER{)  Straight Wheel (with radius) TR —)l  Formed Wheel V71—ZFR1—)L(FEEBEFA) V-Face Wheel (Right Angle on Side) VI7I—2ZHRA =)L (FEAER) V-Face Wheel (Angled on Side)
AD-11A 0 AD-11B ‘ °
AD-3D 0 AD-3E | | o | | |
- j I// T ) ~ 1 VI> = A U /éb“" T
L 482 * Lol 185 I !
1F1 | ERA—L Applied Wheels : B/ M/ V /P BRI —L Applied Wheels : B/ M /V /P
EERT—IL Applied Wheels : B /M / V V72 —RBA—)L SA\EBESR) V-Face Wheel (Peripheral-Angled) V71— 2ZR1—) (WEAERT) V-Face Wheel (Angled on Sides)
FL—>HyFR1—)L  Plain Cup Wheel ‘ E‘> i AD-11C o ° AD-11D ‘ D ‘
AD-AN | 0 | e R/@ T /2% 1 I T =
i‘&‘ | | i1 \ ] 1EE1 i k= T
TV , f WE <o V@R —)L Applied Wheels : B/ M/ V /P @R —)L Applied Wheels : B/ M /V /P
BA2 /I‘ ; ‘I/ ; J\>>RAN—> Hand Stone L > AMHEERART—) Lens Poﬁshing Wheel
T
EEA—IL Applied Wheels:B / M/ V /P EAAT—IL Applied Wheels : P AD-12 T AD-13 —y gt 7
X
77—y FHRA—)L(ERA) Fullering Cup Wheel (Right Angled) | 75—1)>7 w71 —)L (#iFE{T) Fullering Cup Wheel (Acute-Angled) | gt . }
| b | - D | HH1 L ] 2FF2
AD-5A e ] AD-5B b — AR —IL Applied Wheels : B/ M/ V /P TR Applled Wheels : B/I\/\/V/ P
x Y@%Kﬁ—% ! x W — / i BAIRJL  Stemmed Dril I7RJJL_Core Dril
|
I E S 1 S | L
. EREE ' - T ! AD-14A : AD-14 e
L] lt 4 — | |~ta —Tt ”
AR Applied Wheels : B /M /V /P ARl Applied Wheels : B /M /V /P e ‘ }» I b T ;v
S - s o : Uw N - N 6F2 .
s INT— Dish Wheel W INT— Dish Wheel (I T —
T = Pl TN e e e 227w ERR—IL Applied Wheels : P ERRT—IL Applied Wheels : M/ P
: 8 : . . PP
AD-5C ;"‘Wk’ ‘ ‘ AD-5D £w|+ ‘ ‘ BB — )L (RN)LAF)  Edge Grinding Wheel MREHFEENJ7RT—)L  Pencil-Edging Wheel
4 ) ‘ v -
e : e ; : ¥ AD-15 ‘et AD-16 T A |
" % — %/ i ' T s e St =Bl = |€l; b wnsnas [] [ |
12A2 ‘ 12V4 oy = —+ T
BRRT—IL A Hec‘! V\:{heels B/M/V /P BRART—IL A ﬁe‘d VH\/hee|s B/M/V /P 1DD6Y ) a é“i
PP ' PP : I — ) Applied Wheels : B/ M/ V /P 7
T5—>2 TNy TIRA—IL(9E) Fullering Cup Wheel (Periphery) FL—>hYySR1—)L  Plain Cup Wheel = R = Fenngistors 1FrBY VA V-Shaped
D ‘ D L 1EEBY
AD-BA f‘ = s AD-6B - K ‘ AD-17 1LLBY 0
TV ‘%Kﬂ T 9 : /;l_ _l4J_ } SEEE! Flat Bottom-Shaped /{/ i
g T J‘ TE x5 ¢ L VeSS g 1 HMF ) H ] ‘
11V9 PP 6A9 T SEFAT—IL Applied Wheels : B/ M /V /P AR —IL Applied Wheels : B/ M/ V /P
AR —)L Applied Wheels : B/ M /V /P AR —)L Applied Wheels : B/ M /V /P FL—KKR1—). Plate Wheel T IANIYTRA—)l  Segment Cup Wheel
T IS RA— )b(L%ﬁ/%fEFﬁ) Fullering Cup Wheel (L-Angled) | 75— 7 Hy 1 —)L (LAY  Fullering Cup Wheel (L-Shaped) L ‘ o ‘ L
AD-18 ‘ ’.VL‘ AD-19
D | D | [ ———
LT L LTS A s s i
K I 1 K /A% } AN e
\ / x| I \ Vil I @R —IL Applied Wheels : B /M /' V /P
11EE9 H ‘Y/F( '// E 11C9 H ‘ i i L> XTHEEFRRIBM (48Y)  Grinding Dish for Polishing Lens (Convex-Shaped)
AR )L Applied Wheels : B /M /V /P AR —)L Applied Wheels : B /M /V /P AD-20A BAZS
Fv I TL—hRA—I)L(HFR{T)  Chip Breaker Wheel (with radius on aside) | Fv 7' L—h71—)L (@RfF)  Chip Breaker Wheel (with radius) = I
! | | | | 6P5
AD-8A D . AD-8B D 0‘ BRI Applied Wheels : B/ M EAAT—)L Applied Wheels : B /M /' V
T ‘ Alz;:sjj T T i Al Dt L > XTfEEFARIEMN (IW1AY)  Grinding Dish for Polishing Lens (Concave-Shaped) RN  Pellet
I e
101 S 1L o AD-208 e AD-21 ’ . ¢
HERAART—)L Applied Wheels : B/ M /V /P BAAT—)L Applied Wheels : B /M /' V /P > ; 7 % m% / —+ i
@y S 7R1—J)L  Double Sides Cup Wheel AN —RRAT—)L(ODFAF)  Straight Wheel (3-Shaped) 6P5 B _\/ - ! <7D4>T R '
o : o | WA —I)L Applied Wheels : B/ M EAART—IL App\led Wheels : B/ M/ V
AD-9 LN AD-10 |W Hetg721)  Machine File F+7Z!) Hand File
N 4 [ M 4 0
[ % 7 Z T ; 7 | |
. 7] It Z ZZz7) I AD-24K ‘ L ‘ AD-25 : |
H H _—— E—— - A—>
9A3 annalN 9u1 Magnail I LA ‘
A —IL Applied Wheels : B/ M/ V /P A —IL Applied Wheels : B/ M/ V /P | : | ] )
EAFA—)L Applied Wheels : P BAARA—)L Applied Wheels : P

10 Ar=IéEHyns F—IEHYOT



1 SE0EAERNUES

Basic Core Shapes and Marks

1 EXEOERIANUES

Shapes of Abrasive Cross Section

1 8BV ShBENEDNBRUVES

Location of Abrasive Section and Marks

1 £77+5—YarRuRs
Modifications and Marks

S
Mark

g
Modification

JESL)TR
Drill and Couterbore

T5HHIT
Drill and Countersink

ARL—RIR

Plain Hole

ARL—RIT
RO CHIIT
Holes Plain and
Threaded

SRS

Relieved one Side

IERIEDIEA
Abrasive Section
Inserted

RO S

Relieved Two Sides

TIAUNC
DEELCIRRE
Abrasive Section
Segmented

SS

ERBE T AN
(CHEIRUBREIC
20vk

Abrasive Section
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Slotted

REEIIT
Threaded Holes

LS E=ZNIAVN
Mark Basic Core Shape
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|
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Mark Location
1 2
Periphery
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2 Side
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ARICIERIEZ(E
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¥
A
5 | SEBO—®
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/1-\ ’r — )l/ E g J: o) :\5~ ,%.i Notes on Whee_l ?a_f_ety_

KEELELRE(CTEAVECRESIZSD. BARICRE EOTERE. REARICEHSINTLBEIE, TOICERT MO RVFBEZ L
FTHFTAHLTET 0,

For preventing accidents and safe operation, carefully read the Safety Instructions, the notes described in Inspection List and the Operators Manual
before operating.

(1) FERIE. RE. REBICHAIZEIREIE
(1) Working Environment, Clothes, Protections

OIEEBEREAN R, BILAYRT . 2. REBFOREEZBAL TS,
QRA —VERPICMEEFHE T DUREEDNH ) £7 . SIPREOBNAHDEREDE E THEALENTIEE L,
@ Operators should wear protection equipment including safety goggles, dustproof mask, safety boots, protecting cap, etc.

@ Wheels can generate sparks during operation. Do not operate in environment with potential ignition or explosion risks.

(2) EAMOEEEIR

(2) Prior to Operation
OEXTHEATZHE. MHIRDEUNGVRDICHRDIFRLTLES L,
QFRA—INDOEREZEZ D LDTBIINTLELENWTEETV. BROZENNERISES (G (CTHERIZE 0,
OFA —ILDFRROTEN . MHIBIEESE (R —LOMNE. ES. T (CEGLTVRWESEERLBVTIES L,
@A —ILDBEMEDHRRDBE. BIMSINTVDBAERIEREL TILET L,
ORI —ILOBEEMEN LTI VI AROBE. BWAITFFICAT —)LOAEZARR/ > 7 —TEIE, FTEREZT>TIIZE 0,
©®FR1—I)LIF. AETOWHIA. AETOWMHEIRL S, FRAEICRULRESDBINTVET ., FABNICE>TLSNHERL TIIZSL,
@ Ensure continuous supply of grinding fluid when using in wet grinding.
® Do not reprofile the wheel. If it is required to do so, please consult us first.
® Do not operate when wheel shape and size don't fit the designated speciation of the grinder (wheel diameter, thickness and hole diameter).
@ For wheels with a ferrous core, remove the rustproof wax prior to use.

® For wheels with a ceramic core, carry out a sound inspection by tapping wheel side with wooden hammer prior to installation.

® Always use the wheel for its intended use, especially the part of wheel intended for grinding. e.g. Do not attempt to use the side of an O.D. wheel.

(3) RURITEROEFESEIR

(3) Upon Installation

OWBIBR(C R —)LZ B (1T B85, ROUBMWUANTEE. £198R%E [OFF] ([CLTES L,

QFA —ILDEEMEN LTIV I ARDBE. 77> VRUNIROEN. 75y TRESEHIET B2 K1 —LITHIDIEED T v > 3
2R A — )LEAIEICIRATLIES L,

QOFRA—NETZUDICEHATEFICE. N T—TIN<BE, BEBICHULAFBVWTILES L,

@RA —LOEBEHBENES I Y I AZDBREEF. SUN Y—JHDOMBEE FICL. A1 — LAY NLICEBEICH S &S (C L TR
TS,

OT I VR EDEMITRVEHAEROUBESCHEG ML T THRRICHDM T, BHADNBZNRDICL TS,

@ Make sure to turn the grinder power OFF prior to installation and removal of the wheel.

@ When using wheels with a ceramic core, place the paper rings between the core and the flange upon installation in order to prevent fracture, crack, etc..

(® When putting a wheel on to the flange, do not force it in. Instead, try to gently strike in with a hammer, etc.

@ When using wheels with a ceramic core, make sure "SUN" mark label is on the top upon fixing the wheel to spindle vertically.

® Firmly secure all bolts, such as those on flanges, with equal torque at each diagonal position.

F—IEHy0T

(4) HEMERICHTZEFREIE
(4) During Grinding Operation
@OERPDORA —ILICEFE, ERHCFLEERO—BEMNGEVTILEE V. FLEZRADBEE. MHIBRDKRT—ILEERICE>TVRIHEENHD
DTFPEFHO—PaMNBZNTIIES L,
QFRA —LBBERICEHSIN TV SRSERERE. WOICHHBIEY RILOFSOELRE % B2 2 #H T 3HE (CER LAV T IZS L,
QRES. EBRINELLZS. BESICRT - EREHM D SRS L. #iREREIEL TSV,
OFEERIIBTIIC 1 ~ 3 DEDOEEFCLDHABEGZTV. A1 —ILOOGAGNERETHD & FLRNBENBOAZRIBL TS L,
CRATHNLT 356, MEHIBNHHIRICTEICHN DTN EZERL TIIZE L,
©®RA — )L EWHIM DEAEFIC. TIVAHMBIHBVEDICLTIRES W, Fio, BEFRETERL TERALBZVTIES L,
QR THEAT BHBEERT —ILERESADEBNRDICLTIES L,

@ Never touch a spinning wheel or cause it make contact with human body. In case of dry grinding, never touch the wheel even after grinding as it
may still be hot.

@ Never operate at a speed exceeding the maximum operating speed designated in the Wheel Inspection List or the tolerance operating speed of
grinder.

® If abnormal sound or vibration is observed, remove the wheel away from work material and switch off the machine immediately.

@ Make an unloaded trial run for 1 to 3 minutes prior to operation to confirm the correct rotation direction and no abnormal vibrations, etc.
® For wet grinding, ensure sufficient application of grinding fluid at the point of grinding.

® When contacting wheel with work material, do not cut in excessively. Also avoid continuous operation under overloaded condition.

@ For dry grinding, use caution to avoid burning the wheel.

(5) RE - BWRWICH TR EESEIR

(5) Storage and Handling
OFEBEART—ILZBIIH U TRET 35E(13. B HPEEDINHDSENOEN. FZRUCBFRICREL TS,
QFRA =L DEEMENHFRDBE. BHEERIEEH L TREL TS L,

@ If wheel needs to be removed and stored after use, do so in a dry and safe area free from risks of falling and shocking force.

@ Apply rustproof wax when storing wheels with a ferrous core.

F—IEHYOT
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IN—A2T - KLy 2T OB

Basic Knowledge of Truing/Dressing

BYLV—1>T - KLy 2T
Truing and dressing

FAVEYR. CBNARA —ILDEBEERKRICSISHI DI, YIL—a 2T RLY SV TRBEBRAREBET . VIL—1 2T ERA—)L
DIERZBZ THEHT EREE] RNV, KLY 227 @R —ILOUNKEERSEZ [BiIT) OEETT,
To make the grinding operation more productive and efficient, dressing and truing operations are performed on the grinding wheels.

Truing is an operation performed with the purpose to remove the run-out and to restore the shape of the grinding wheel that is out of shape due to wear
and deformation. Dressing is another operation performed on the grinding wheel with an aim to restore the cutting ability.

I IN—1>T
Truing

B YN—A2TDILZ>T Timing for Truing

ORA —)LETFEIER(CER (Tl & s (GRNELW)

A RV ERT=I)LBPODBITNAREET DEHELEN
WETY,

@ After installation (remove run-out)

- To correct the misalignment caused by the tolerances on flange
and grinding wheel.

?}EX’LEYU Remove run-out

QWEIRICHR A —LOERD NS (FRARIEIE)

@ To restore the shape of the grinding wheel that is out of shape
due to wear and deformation. (shape restration)

ﬂ;qﬁﬂ%_l—_E shape restration

I V-1 T%TOBMOIEBEICELSTES Possible issues without proper truing

- WHIM OELT. 9FY—TUDFEE. KEHESORIE. BIRBEFR

RN K BIFHIBERE Y RILADET

® Burning, chatter mark, poor surface finish, and out of shape profile of the finished workpiece.

® Increased loading to grinder spindle due to run-out
KLy >T
Dressing

B RLYS>TOMDIALZ>7 Timing for Dressing
OVIL—A1 2T Dt

CEEMBEDEHIEE LT, e R RREDSRESEET,

QB DFWARELIEE  BRNOAY ICEE LIV ZEBRL. nkzRESETET,
GEDANAREELLEE : Sib LN Z8HNICFSES 8. FILWBREZEHSEET,
@EZENARELZEE  FEELZERORDY (S, FILWERIZE L TONEEZETIEET,
@ After truing: to remove excessive bond material and fraturing grits to expose fresh edges.

@ Loading: to remove cutting chips loading around the grits and restore sharpness of edges.

Glazing: to force out glazinggrits and expose fresh ones.

@ Shedding: to expose new grits in the stead of those dropped out.

IEHIDIREE

Comparison of wheel surface conditions

OIEFEAL

Normal Grits Loading

@BIF

G@B25nNn
Glazing Shedding

@BZENn

I RLYDYTZTDBHNOIBSICEULSTRES Possible issues without proper dressing

- BRSO _EF
- WHIV OELE . REESORI(E
- AEERNERDORE

16 AT—ILsEHyOT

e Increased grinding resistance
 Burning and poor surface finish of the finished workpiece
* Lowered processing efficiency

FALYEYR - CBNKA —LBIG—"

3 Y J-"/‘
YIN=7 « KLy BER

Diamond & CBN Wheel Compatibility Chart for Truers and Dressers

Y= YIL—A 277 Truing RL w3 > Dressing
KLyt | IB% R F19E A=) [ CBN 71— )L | F1FEANKA(—I | CBN K1 —)L
Truer/ Tool Name Properties Diamond wheel | CBN wheel | Diamond wheel | CBN wheel
Dresser BIM[V|[BIM[V[B[M[V[B[M]V
e ) URAMNEL YIL—T 27 RLvs
Zh—p | GLEEE) | D ERICTE S, o|lo|lo|o|o|o|o|O0|O0|O0|O|O
o Brake control | 2 GREETYIN—1 27 RLyS VI HTT B,
Rotary ExE 1. EICHBWEIE ETRLYS > 7D
N e i BICALSNS, O|0|0O|o|o|O|O|O|O|O|O]|O
RERUIEE eeVe |0 V1 Tt 3EN BEHHD B
WA or 6C . | FECRBLEBENEE LR,
ginding 100! o 2YN—A > TEFERZN MOHTE O] OO |O|0O|a|O0|0|O|0O|0|a
- EHBUTYL—T T HIES B,
Stationary TRLyS > 7 TEREN BEEVR
2TV BEICHL T WADGCEEL ST B0 olololololo
Stick 2REMDENS FREEFERTS
CEEERT S,
0—g) 1.3BICLY 2 EENICBNART—LD
o YN~ P AEBEIN .
lR\olie/r‘Zresser 2.E'NJCBNAT —=)LICHBWTIE Y IL—1 O|a]0]014 |0 © ©
ST ERLYY T HERICITNN S,
A NAA—I 1 EREN ZBOH TEEHN R,
Metal wheel 2 BHILL YV PR NcRsns., | © o0 O O O
SAVE |BBERT—I 1.ENUCBNOD Y L —1 > 7 (S
“RTE | Flectoplated NSRRI CONEN TAE O O
Diamond | wheel 2 BRIEABEBDH. TEHFGNE.
ool ¥R 8B Y 1RR. BURRE E D EHD DH
Single/multi ED8LRENTIEE, O
point dresser LNBAMNE<FREN  TEEHNE.,
D) 1. RL Y5t A B CH B7 6. AR
Ryt ROV I —1 7 IEAEE,
Impregnated 2EARLYyHEHBR U TREBERENAS - A0 O O
dresser WD BIERTDYIL—1 > 7 H e,
S . 1 FRICEBTEZN AV TRI—I
Coone | Surocoplae | IBESNS, O|0|O|O0O|O|O|O|O]|0O|0O|0O]|0
2.FBHEEEHN2EBIN 5B,
P s 1 . 1.2?;%&?75@?%@(:&5@”@%(:
WA or GC - [ )
Loose | Blasting 2R RT— LAFEAE LRV ed AT A0 |Aa A0 1A
abrasive DERENIHRN 550
Sy — 1A —LISHL T AEDORL RS
e o SENEA TRV SICEREIN S, alalalalala
e 2. BRRTRAREN HRERRENDBN 53,
1LYN—A 27 Ry Y TICBEN D DS
il OO RFEFYTRIIMTHENS. | o o o
Mild steel 2 (EFSRE BB DIEISRACECS
P HRFD DDA EHEL,
1B TEBREITOY )L—
e E DN N D20 |- =8
2ot | SPo Ao VBHENGCPWAS B LT, | O |2 |94 |98 |92
S BEAEIEL.
. |1 EBAILRREENIRA—ILD
o7z 7 1 SKNBE | emmi @R n 2.
oo | OELER ) semosnmmsTesn .| | © 9 OO
rushing ro ie stee ’ S o~ Nt =0k —
Ly o7 EERFICTED,
- 1 BEMEE DR ROAEFTEE,
. discharge 2RV ROBES(CEESNT HBHICT | & | O A1 O A O Al O
A—DEFZHE,

O EEINBTE. O LJEASNTVRITE. A BEICK > TIHEATRERTE

©:Recommended way O:Common way A:lf conditions fulfilled

YI=A 2T - RLy 22 THEG KA — I OHEIBOREEICE ST
RRBcth. THAGBGEITERIES L,

The correct truing / dressing method depends on the specific wheel and

grinder type. Please consult us if unsure.

I7OX9N BEIFALAIIIVRA=II) B2 TL7 (VT RX
GNRA =) BE LY VRA—=ILEBLXDICGC - WA
TRLATRBAI IR —ILERIBFATHE I ET,

We have metal bond wheels as compatible with GC/ WA dressing as resin bond wheels,
including Aero Metal (porous metal bond wheels) and SunCrea (soft metal wheel).

F—IEHYOT
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\y )l/ - ¢r > 9\\ ° I\“ l/ “J :/ > 9“ 19“,Referem.ee—ef-Tru'i‘ﬁg/Dressing
\\

ENIT7ARCBN RA—=ILDRLYZ 2T (VIL—12TZT)
Dressing (and Truing) of Vitrified CBN Bond Wheel

ENJT 74 R CBN KT — )LORHHIIIREIEEEN BN TV BMIC. O—F U RLYHFICE>TYN—A 2T ERLY IO TZREBICTE, iz
N L ZREZ BEIN. HENCBETESEETT HAD (@) ~ (O BISN=XARLZAAO-9JRLYTTT, —MRBIC. THAE(E 2
~5 pum/pass. RLZUJ—R(F0.05~0.15mm/rev Z#ELFET. (d) FTZIRLRAAO-9JRLYHTT, —BNICR/N1TILE
MBHFO—IIRLYHT IO AYNRLRZHRELET, ENJT 71 RCBNARA—LORLIATHBEE G EDF. KL IABEZOIFHIE
DESTIN. A LAHSSOFIRY. HBOO—Y ) KLy HE@ERAL. RLRA)—ReXEUEADTHEIERR BV ET,
BICHHERIO/NT NSRS [T7 74 —Y] [CRBERNUT7A R CBNKRA—LDRLY S D TRERERLET

Vitrified CBN wheels are not only excellent in grinding performance but also compatible for simultaneous dressing and truing by roller dresser. Further-
more, its dressing condition can be numerically and dynamically managed. In figure A-(a) to (c) show traverse dressing using a roller dresser. Generally,
cutting depth range of 2~5pum/pass and dressing lead between 0.05~0.15mm/rev is recommended. In figure A-(d)shows a roller dresser for plunge dress-
ing. Generally, electroforming roller dressers with spiral grooves and down cut dressing method are recommended for such application. A common issue
with vitrified CBN bond wheels is deteriorated grinding performance immediately after dressing. This can be improved by selecting roller dresser with the
largest possible grit size and applying largest dressing lead within the allowable surface roughness range. Figure B shows dressing results of vitrified CBN
bond wheels using our compact drive unit Air Former.

Fn o RREA =
Ft : iR _T
o
| 2
i Fn Fn
7
kef 1
Fn =
Ft Ft Ft
(b) BFIBRXH Y TR g 0
O—41 KLyt L _
v 2 Fn
-
7 1
_ - iﬁf =) - E Fn
L n | Ft n Ft
el [ e | 9] s
EEER J R J
| B—%UFLyy [ BRFLyY |
(c) *&ILARL RE (d) #Fa—451 BB KLy THERUTHHNIOLER
A—41 KLy N
RKA BREYIL—7 Ry > 7%t
K L v # :0-9UKLvH RRR. BR20
- CEGRLYH (FH8)
220 KLy OEEE : 10,000min”"
¥ 1 A & :0.01mm
N — 3 “
q O—%1 KLyt KL wHaxl) 0.1mm/rev
& « — JL :B170R100VSH(175DX6T.1A1)
©lo H-du); : B170J100VSH (175DX6T.1A1)
=~ EpZaHO KA —)LEERE : 2,800min '
Bl & - JIS W2EE (X50)
;-QT R e&\\ £ B # #  EAPSG-52MFFEEFHIE
E) E%ﬁ:ﬁ;eugbﬁmr Rl
; 922 5 B RIS e ]
BMOfF 52 & brIEE T — 7 EE :15m/min
KC I77A4—< ORI % X Y :1mm/pass

g W A & 10.01mm
# W Hl # : SKH-51(H:C62)
ZOMDELIRL Y > TIERC
) RLy o7 3MAHZ00immTTF AN LUELE
HYEEE(F 0.002mm BIBHEE L L,
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1. BEERLYBYIWVAAKCHITS
T ETEEDHESICREFIRERL D E
The impact of peripheral speed ratio on effective surface
roughness after grinding under various cutting depth.

FLwv#¥No.5
2.0
1.5
€
Ti0r-
©
[==
0.5
O— o
Down-Cut Up-Cut
1
+1.2 +0.8 +0.4 0 -0.4

Vr/V

MD B (Vr/V)
Vr=O—%1) RL v ER
V=G ERE
EVIAHRE (ar)
O—9URLyH 1@
Hiz DEVAHE (um/rev)

B (Vr/V) RS (um) EOBRIERDJICRTEDIC
1.0 [SEDICDONTHLGY . RN RA[ORAITE
HH<E)ET,

T W AARREZ RS T2 E2HMITHS B £T LT
BEEE 0.2 ~ 0.8 DEHEHTRET 2DH—RITI A, KA
EREA 45m/sec I EDHBEER 0.1 ~ 0.3 DETEAINS
BENEVELDTT,

Peripheral speed ratio (Vr/V) :

Vr = Peripheral speed of roller dresser

V= Speed of grinding wheel

Cutting rate (ar) :

cutting depth per rotation of roller dresser (um/rev)

Figure D shows the relationship between peripheral speed ratio (Vr/
V) and surface roughness (um) , with the surface roughness getting
rougher as the former approaches +1.0 and vice versa as the former
move toward negative range. In addition, the surface roughness also
becomes overall rougher as the cutting rate increases. Therefore, the
general practice is to select a peripheral speed ratio between 0.2~0.8
however when the speed of grinding wheelover 45m/sec a ratio
between 0.1~0.3 is often applied.

2. PVIAKREEEREANTHEIESIC
RIEITRE
The impact of cutting rate and peripheral speed
ratio on grinding resistance

E (U)W IAAHRENHEIRINICE X 2FE(CDVWTT AN
ERERTIN. YWAKRERF. TEREFRVWADY BRE
LT 1mm/min) TREIEFIE/NS <GB ET . PIURAKRED
BuE. THIEGOENEESMBENS <& V) EEERHE
MUETDOT. BRSINZH ETEESEOBERICENTTE
BIZTRSYVAALFEFPRVWTL & D, Fioo AR [&]
(Up-Cut) OABIFHERER S < B3I EaRLTWET,
RS TENAMEES. TENETICR(ETRENAZSVNESZFT,
Figure E shows how cutting rate impacts grinding resistance: the higher the
cutting rate, the smaller the resistance (a general threshold would be Tmm/
min). Slower cutting rate results in higher distribution density of grits on
the grinding wheel wheel, leading to increased grinding resistance. Hence,
it is ideal to apply the highest cutting rate within the restriction by required
surface roughness. In addition, higher grinding resistance is observed with-
in the ‘up-cut’ range defined by negative peripheral speed ratio. In conclu-
sion, cutting rate has significant impact on grinding resistance.

] 5% {th i
HiANDEE

Rotary Dresser Usage Conditions and Impact on Grinding

FLw##No.5
401 ar(um/rev)

w
o

Fv(N/mm)
N
(=}

10
| o0 Down-Cut Up-Cut
| | | L
+1.2 +0.8 +0.4 0 -0.4
Vr/V

HE BERNLYTIIAKCHITBEELE
MHENOEERD DRAMEDER

The relationship between peripheral speed ratio and the maximum value of
vertical component of grinding resistance.

Ffe. BF GIERIBCDEREDTTICSH T B WAAED
MHIEMICS X 2FEZRTVWEIEL E—EBHETY,

The impact of cutting depth on grinding resistance at various pe-
ripheral speed ratios is shown in Figures F and G. These figures

give an even clearer picture of the relationship.

Fv(N/mm)

FLwv#%No.5

ar.(um)/rev.

FRBCOBRELICHTED Ry HEIAAREE
GRS OEEMD DHHIETOBIR

The relationship between dresser’s cutting depth and the vertical component

of dressing resistance per unit of grinding wheel width, at various peripheral
speed ratios

FLwv##No.5

G BLYORRLICHTB Ry FEAARE L
IRGERAIESET V) OKFRD DHEENOBR

The relationship between dresser’s cutting depth and the horizontal compo-
nent of dressing resistance per unit of grinding wheel width, at various periph-

eral speed ratios

F—IEHYOT

19



AEE YKL ABBRE

\F‘R‘“D-S = A E + jﬂRDS‘-’AE’-’I—'%sing Drive System with AE Sensors

20

O—9 U RLyHERA—ILHER U7z & E (2 AE(Acoustic Emission) ROFEET 2 ENHSNTVET, BEERBIC LA BVEE. O—
FURLYBHRT =L EEMLUTVBNEDHZBRCETHMT DNENDH . T7HY NEEZLEBMENHWET, Fioo RLANTSD
[CTEIADHRTNE LWz, MBLLEICRLZEANDHREN G R —ILEFEBDKT. KLy OEFEGEDRBEEZRI TVET, ZI T,
AERZEIRET BT 2NE L N AREEBEAND LT, BRENDVENICRLRAETOIEATREERVET, AELVHRARLX
REEBFHEEORR T 1>y TEELTH . FRLBI1 TOMHETHATE Y., GREO0—9URLyHhynTzsRnis)

Our dressing devise “RDS-AE+" is built in AE sensor. It enables to monitor the dressing operation easier than the dressing devise with no sensor. For in-
stance, contacting diamond roller dresser and wheel, the timing of completing dressing and setting the amount of air cut, etc. We also provide several

types of the device. Therefore we believe that “RDS-AE+" can solve your issues which you would like to do for improving the operation efficiency. If you
would like to know the detail more, please check our diamond roller catalogue or contact us.

CESZe

Characteristics

CEUHAZEY RVABNTH D70, 55/ 1 AHPENTT,

AREAFE LTHRESNTWVWRSERAPC YT N EFATEHIET. BBICAEREORE. RLATTHEDRE. AEBRFEDGIRE EE/TD
CENTRETT (AE EZYTHERED).

ARG ETRE - YERTEZELR TS D120, BHRNL AEZHTOERNTEETT

e Less noise level by built-in sensor.

e To use the original PC software can enable to monitor and record the AE wave easily during truing/dressing
e To record multiple dressing parameters are available

KL 2 ER8hEE AEEZS (7> BiHIE
Dresser Drive System AE Monitor (Amp) Grinder

)

‘ HEBYT RO TTIET
BROE=9 1) 78

\ / *The table above shows diamond

mesh sizes, which vary slightly from CBN.

-

AE > HICkD
N e/ Le o vasy RLZDE=S U 7H
AEBEFOE=ZIRR(RLYS > T HIE) it

Monitoring of AE wave shape (before and after dressing)

Can monitoring the dressing by AE sensor.

0 before B after
L TWBERT Ea L TWBERT

l i LTV MERT l

T T A AT

AE RMS AE RMS

signal _ signal

AE:  Acoustic Emission
RMS: Root Mean Square

AE:  Acoustic Emission
RMS: Root Mean Square

EEOMIR(RLYS > T RIE)
Wheel profile (before and after dressing)
0 before I after

I,
D

N——

FERECHAICLIANED T, Dresser comnot roueh enovgh i
RLyHAEmLUERA prote

RL =X %?i—b\ﬁﬁaﬂ}atﬂ Even wheel profile after dressing.
FB(Z o 7oIRRE

HHEIEG DS E

F—IEHy0T
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___The Knowledge Required to Select OptimalsProcessing Conditions

RA—NEENCRBTICHIE> T IHRUANCERBRMEIRGORESDEE R ET . K1 —ILEEHOER D SERINTVE I EH S,

8< DEER DEIENREEE &iBL T 2 C E N TEIRGORBELICDBA ) &
Bg/a & RA—ILEWHMOBMIRS L £8E(CT 5BEDENTT,
TRICHES IOFEIHICS (2R — L EREFOBERRNERUET
nxdv,

9. MHIREORBELEAS(CHIz> T HICHENRAIBAARSIE

o BRIRAVIAHRS g/a BRUEMIMR S LI TORLATERS

To optimize grinding parameters, we sometimes refer to the maximum grit cutting depth index “g/a" ratio and the length of contact arc “I” between wheel and workpiece.

The figures below show grinding model about cylindrical and surface grinding.
The formula below are “g/a” and “1".

FE R Al

Surface grinding

BHRAVIAARSIEIR g/a

Max. grit cutting depth index

t
N

Vs \| Ds

ERlRE |

Length of contact arc

Vw

7Y THY NDBE 1HVW/Vs. IRy N7y ThY ROBE 1-Vw/Vs
In case of up cut 1+Vw/Vs, In case of down cut 1-Vw/Vs

Ds @ R —)LBERE (Mm) Wheel diameter

Vs @R —J)LER (M/sec) Wheel peripheral speed

Dy : 7—7E# (mm) Work diameter

Vy @ T—=TFWRE (M/sec) Worl feed rate

a RTINS (Mm)  Grit cutting edge space

t : 717{_}1/0]@0_’%7%23 (mm) Cutting depth

—BIIC g/a NINTWETRYAKREL Y g/a REWEIRIICHD

S ERE. NERE]

Peripheral Grinding, Internal Grinding

IR R AUDAAR SR g/a
Max. grit cutting depth index

Vi Ds * Dy
gla=2-— |- [ =—2
Vs DsDy

SEFEI DIZE Dw + Ds. NEFEIDHE Dw-Ds

In case of peripheral grinding Dw+Ds, In case of internal grinding Dw-Ds

EalRS |

Length of contact arc

1 1
l=_|t/| —x—

Ds Dy

HNEWHIDIZE 1/Ds + 1/Dw. NEWHEIDIZSE 1/Ds-Dw

Ds : A1 —I)LER (Mm) Wheel diameter
Ve R —)LER (M/sec) Wheel peripheral speed
Dy: 7—7BER (mm) Work diameter
Vi : 7 —7 B (m/sec) Worl feed rate
a IENYINFER (mm)  Grit cutting edge space
t 1 U—=710%pe)D
KA — )LUPRAAES (Mmm)  Cutting depth per revolution of work

BEENRELBYET, Fio. [ DRSOV ETRHIBORBAKES <

WET, DEDZENS. g/a NS IAREVIITIRHFFEROE D SNAEELP T < HIC g/a MRS IMNSVIITRFFEZF

NPREELPTNENVZET,

Under the less “g/a” ratio, the cutting edge does not perform enough becaus
cutting edge gets damage easily. In the case of large “I”, the thermal damage
Thus under the less “g/a” and large “1”, those cause “glazing of abrasive” easily a

e of tiny depth of cut. On the other hand, under too large “g/a” ratio, the
of wheel will occur.
nd under large “g/a” and less “I”, those cause “shedding of abrasive” easily.
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Maxim esh Depth and Length of Contact Arc

um M

AGIWHRA = BN T, BRRAVAARSIER “g/a” BROBMIIRS " AR — LML ED I DBREERIEFIHNANE L,
This page shows the grinding data “g/a” and “I” by using metal bond wheels.

g/aBLVINALES

In the case of same “g/a” under the different grinding condition

&% LB SKS3 Z FEITH| U 2RO RBREFRICH I S3ERTHAEN. R — L FRERE WHIVMEREES ZHRLUELZ (&R 1,K1~3),
HERIRAVIAMRS g/a=6.32 X 10° &—EIC U CEIHEI U7z & & SARTTEIRTT S FEIBC 28 L RIEEE R L. Z0%MEIH O
[CHEVBPHRBERY EFIBEEZRUE Uiz, iz ARFHIEREGA T —ILERICLSTEEERENMEZRLUELE (B1). WHIES IO
FKEESCHEWVWTEH, KM —ILERICESTEREDNEZRULZENS (K2,3). g/a AU THNEINTERENER > TERRDKR T —ILIE
BEERT CENDNET,

Table 1 and Figure 1-3 show the outcomes of surface grinding of SKS3 alloy tool steel under different grinding parameters.

In reference to Table 1 and Figure 1, with g/a value held constant at 6.32x10* grinding force stayed at the same level despite varying wheel peripheral speeds.

Furthermore, Figure 2 and 3 show same results on wheel wear and surface roughness.
In conclusion, wheel performance depends on g/a value but not any other parameter.

WIH: iﬁiﬁjﬁ)t/“ﬁﬁﬁu (> HvR) ﬁ'] "g/a"b“ﬁ l‘) ESQ”HI%#F The grinding condition of same "g/a"

Grinding method : Plunge cut (Down cut) YN 2B ey 24D
Tk © CBN A —ILRLE (m/sec)
Abrasive : CBN - =% (m/sec 50 100 150 200

Wheel peripheral speed

R 1 #120

o XV )IRE (m/min)
;ir;ilze)(?)io Feed rate 6 12 18 24
Bond : Metal g/a 6.32x10° 6.32x10° 6.32x10° 6.32x10°
A =)L & : 200D-6U | (mm) 3.156 3.156 3.156 3.156

Wheel dimension : 200D-6U

WHIA : TEH (SKS3/HRCE3)

Work material : Alloy tool steel (SKS3/HRC63)
HHIMTE  3W-100L

Work dimension : 3W-100L

TER > >91025 S0fBAR

Coolant

A —)LER 1 50,100,150,200 m/sec
Wheel peripheral speed : 50, 100, 150, 200 m/sec
ERE 16, 12,18, 24 m/min

Feed rate : 6, 12, 18, 24 m/min

YHAHE :0.05mm

Depth of cutting : 0.05mm

Fn’

—— 50m/s
—&— 100m/s
—e— 150m/s
—&— 200m/s

SESRITEIES N/mm
Normal grinding force

I L ]
0 10000 20000 30000

FHHTHIE mm>/mm
Total stock removal

B XV RE CTREHES

A comparison between feed rate and grinding force

e 1 —e— 50m/s
—&— 100m/s
§ —e— 150m/s
W a0 Ef 10 —=— 200m/s
& 0;) —&— 50m/s n>£§° Y-direction
¥ —a—100m/s  $3
# s —e— 150m/s % 3
Lo —m— 200m/s S
*
0 1 1 | 0 L 1 |
0 10000 20000 30000 0 10000 20000 30000
SAEHIE mm>/mm SKEFHIE mm>/mm
Total stock removal Total stock removal
v S A 4 = v S - W)
B2 XV ERE &R —ILERERS B3 X V) RE & REEE

A comparison between feed rate and amount of wheel wear A comparison between feed rate and surface roughness

F—IEHy0T

g/abLUINELZES

In the case of different “g/a” under the different grinding condition

B K20 BEERT ) — 77 1 — RIABILEBRO. RREBEFRBICNT SERITHIRN. 82RE. K7L 3RERE. HHIMREESEL
BLELEZ (R2.H4~6). g/a BLU PRSLEFHTELDICNIRHZEELLBE. g/a NINS L AREVERH A (FEERIFHIER
mhE<esEazrlELr ([®4). R1—ILEENE<. KREMEINNSVLI NS, BRA IAY” 2RI LTS . BEERIES
[C<<HERAERERICHDEZEZO5NET (B5). —H. g/a PRSI NS WM C TIIERITHRERME< . TTHIEAMIZ 5N TWE
T KT —IVEFEARE L REESHE B EFT, CNEIERNAEZENISEVREICEY . BEEANSE IS TV I ENRREE
Z6NET ([[{6). UEDTENS. KDBNIRBEICEST. g/a® | 28 LENSNIRHZAET 2UNENHDEVNZET,

Table 2 and Figure 4, 6 show the outcomes of wet creep feed grinding of Tungsten carbide K20 under different grinding parameters.

In reference to Table 2 and Figure 4, Condition A with small g/a value and large | value resulted in high grinding force, high wheel temperature and fine
surface finish. These results suggest that glazing has occurred to grits under Condition A.

In comparison, Condition C with large g/a value and small | value resulted in low grinding force, low wheel temperature and rough surface finish. These

results suggest grit shedding has occurred under Condition C.
Based on above observations, it is necessary to adjust grinding parameters, in particular g/a and | values, in accordance with desired grinding quality.

ﬁz "g/a"f)‘\;ﬁ 61’%%0)7]”1%{# The grinding condition of different "g/a"

MIAR BRI V—77 1 — REREl

Grinding method : Creep feed A 24 B 240
Bk - 91 E R Abrasive : Diamond NV -
I #200  Grit size : #200 EV)5RE (mm/min) 80 160 320
R R XF)L Bond: Metal W )AHE (mm) 2.5 1.25 0.625
g;“%)bg%é;%75\?v—6:—3x V\llh?rel dimensior;):d‘l 75|I|D—6T—3X g/a 159x10° 2 95%10° 319x10°
j L B EE ork material : Tungsten carbide alloy

WHEIAATE - 3.5W-60L  Work dimension : 3.5W-60L | (mm) 20.918 14.792 10.461
TREIR - AAGEME (N1#E)  Coolant
R —I)LER : 20m/sec  Wheel peripheral speedn : 20m/sec
KV ERE | ZEXRSH  Feed rate : refer to Table 1
VAR | ZFERSHR  Depth of cutting : refer to Table 1

70 ga %)

— A 1.59X10° 20.918
60 —— £FB 2.25%105 14.792 BDoA&n
——— £ C 3.19%10° 10.461 Glazing

g g 50 / _ 5
£5 s
2o ¥ 8
st 1 ¢ BERS
25 30 2 Optimal
% € / i o
e - BciEn

10 Shedding

°% To00 2000 3000 4000 5000 ) —
SIS mm*/mm (N ERERAVHAARSIER g/a (X)
Total stock removal Max. grit cutting depth index
B4 3% ) A TR ®5 g/aslhihe —ILICRIETHE
A comparison between feed rate and grinding force The effects of "g/a" and "I" on wheel

(a) HExIR1— ViR (b) #ExIR1 —ILEFE (c) FEHERmMax(um)

0% 20% 40% 60% 80% 100% 120% 0% 20% 40% 60% 80% 100% 120% 140% O 2 4 6 8 10

I | | | | | I | | | | | | | | | I I

ReEA
ESed:]
FtC

6 NMIFUNSZEIRE

The effect of grinding condition;(a)relative wheel temperature, (b)relative wheel wear, (c)surface roughness
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BESRER

~_SAEJ417 Hardness Conversion Table (Amended 1983)
‘q&__-___“_h

- S

SAE J 417.(1983FqE)

MO0y 7o CBSICHT 2imbvReEE

FURILES \ .
10mm B OvI TN A—/IN=T 12 v )LEES
v *ig[r]n[)[ik ¢ Oy 7T LEES FAVERH#EEF
.ﬁj g Rockwell Hardness Rockwell Superficial Hardness - Conical e
o)l N Brinell Hardness - 10mm Diamond Indenting Element 5 |3RaEE
C2—)b tﬁ‘%ﬁj} ball, 3000kgf ooy | CORE)
& © N ART=) | BRT=)L | DAT=)L
Tt | ides 9272 | gt | B2 00gh| @R 00t | SN | NN | g5oN | ES | T
Rockwell C | Hardness | @3k | 7o h— | oo et | 1z o | 2= | 25— | 20 g
Scale Strcard | /5 tepg | T PELT | BLOMM | SITESR | o gsigr | i a0kgt | 0 skt
Harcness aba”a Tungste;w FIET | (1/16in) 3% | FISFEY 1?5 N Sca\g 1?0 N Sca\g fZ—JS N Sca\g
U A Scale, 60kgf load, | B Scale, 100kgf load, | D Scale, 100kgf load, 3 ' - ' - !
carbide ball |~ conical diamon: 6mm diameter | conical diamon 15kgf load 30kgf load 45kgf load
'\ndemir‘wge\eme?\t 1 é(mbwdn) bal\t '\ndenﬁn‘ge\emeﬁn ’ ? ?
HRC HV HBS HBW HRA HRB HRD HR15N HR30N HR45N HS —
68 940 — — 85.6 — 76.9 93.2 84.4 754 97 —
67 900 — — 85.0 — 76.1 929 83.6 74.2 95 —
66 865 — — 84.5 — 754 925 82.8 73.3 92 —
65 832 — (739) 83.9 — 745 92.2 81.9 72.0 91 —
64 800 — (722) 83.4 — 73.8 91.8 81.1 71.0 88 —
63 172 - (705) 82.8 - 73.0 91.4 80.1 69.9 87 —
62 746 — (688) 82.3 — 712.2 91.1 79.3 68.8 85 —
61 720 — (670) 81.8 — 715 90.7 78.4 67.7 83 —
60 697 — (654) 81.2 — 70.7 90.2 77.5 66.6 81 —
59 674 — (634) 80.7 — 69.9 89.8 76.6 65.5 80 —
o8 653 — 615 80.1 — 69.2 89.3 75.7 64.3 78 —
57/ 633 - 995 79.6 — 68.5 88.9 74.8 63.2 76 —
56 613 — 577 79.0 - 67.7 88.3 73.9 62.0 75 —
55 595 — 560 785 — 66.9 87.9 73.0 60.9 74 | 20751212}
54 577 — 543 78.0 — 66.1 87.4 72.0 59.8 72 | 20151205}
93 560 — 925 774 — 65.4 86.9 7.2 58.6 71 19501199
92 944 (500) 512 76.8 — 64.6 86.4 70.2 57.4 69 | 18801192
o1 528 (487) 496 76.3 — 63.8 85.9 69.4 56.1 68 | 1820{186
50 513 (475) 481 759 - 63.1 85.5 68.5 55.0 67 | 17601179
49 498 (464) 469 75.2 — 62.1 85.0 67.6 53.8 66 | 1695{173}
48 484 451 455 747 - 61.4 84.5 66.7 52.5 64 | 16351167
47 47 442 443 741 — 60.8 83.9 65.8 51.4 63 | 15801161
46 458 432 432 73.6 — 60.0 83.5 64.8 50.3 62 | 15301156
45 446 421 421 73.1 — 99.2 83.0 64.0 49.0 60 | 14801151
44 434 409 409 72.5 — 58.5 825 63.1 478 58 | 1435{146
43 | 423 | 400 | 400 | 720 — 577 820 | 622 | 467 | 57 | 13850141
4 | 412 | 3% | 30 | 715 — 56.9 815 | 613 | 455 | B6 | 13400136
4 | 402 | 381 | 381 | 709 — 56.2 809 | 604 | 443 | 55 |1295(132
40 | 392 | 31 | 31 | 704 — 55.4 804 | 595 | 431 | B4 |1250{127
39 | 382 | 362 | 362 | 699 — 54.6 799 | 586 | 419 | 52 | 12150124
38 372 353 353 69.4 — 53.8 794 57.7 40.8 51 11801120
37 363 344 344 68.9 — 93.1 78.8 56.8 39.6 50 | 1160{118
36 354 336 336 68.4 (109.0) 52.3 78.3 55.9 38.4 43 1 1115114
35 345 327 327 67.9 (108.5) 51.5 71.7 55.0 37.2 48 | 10801{110
34 336 319 319 67.4 (108.0) 50.8 772 54.2 36.1 47 | 1055{108
33 327 311 3N 66.8 (107.5) 50.0 76.6 53.3 34.9 46 | 1025{105
32 318 301 301 66.3 (107.0) 492 76.1 52.1 33.7 44 1 10001102
31 310 294 294 65.8 (106.0) 484 756 51.3 32.5 43 9801{100
30 302 286 286 65.3 (105.5) 477 75.0 50.4 31.3 42 9501 97
29 294 279 279 64.7 (104.5) 47.0 74.5 495 30.1 41 9301{ 95
28 286 271 271 64.3 (104.0) 46.1 739 48.6 28.9 41 9101 93
27 279 264 264 63.8 (103.0) 452 73.3 477 27.8 40 8801 90
26 272 258 258 63.3 (102.5) 446 72.8 46.8 26.7 38 8601{ 88
25 266 253 253 62.8 (101.5) 438 72.2 459 25.5 38 8401{ 86
24 260 247 247 62.4 (101.0) 431 71.6 45.0 243 37 825{ 84
23 254 243 243 62.0 100.0 421 71.0 440 23.1 36 805{ 82
22 248 237 237 61.5 99.0 416 70.5 432 22.0 35 7851 80
21 243 231 231 61.0 98.5 40.9 69.9 42.3 20.7 35 7701 79
20 238 226 226 60.5 97.8 40.1 69.4 415 19.6 34 7601 77
(18) 230 219 219 - 96.7 - - — — 33 7301 75
(16) 222 212 212 — 95.5 — — — — 32 705{ 72
(14) 213 203 203 — 939 - — — — 31 675{ 69
(12) 204 194 194 — 92.3 - - — — 29 650{ 66
(10) 196 187 187 - 90.7 - - — — 28 6201 63
(8) 188 179 179 - 89.5 - - — — 27 6001 61
(6) 180 171 17 — 87.1 — — — — 26 5801{ 59
(4) 173 165 165 — 85.5 — — — — 25 550{ 56
(2) 166 158 158 — 83.5 - — — — 24 530{ 54
(0) 160 152 152 — 81.7 — — — — 24 515{ 53

E(1) BYFTOHEFEF. ASTME 140K 1(2k3 (SAE - ASM - ASTMA'GEI THE LB D TH B.)

(2) #0 { } 23 TRLTHZBEMROEIEE. JIS Z 8413 RV Z 8438 RBERICE ST psi NSBELIZHDTH D, B TMPa=1N/mm?

(3) XPEM () ROBEE. HEVAHLSNBVEEODEDTHIESELLTRLIEZDHDTH S,

F—IEHy0T
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SI Unit/Weights and Measures Conversionslable™ JIS Handbook excerpt

SI BINDBEERR CKIRRAA S| B1)

Table for Conversion to S| Units (S| units shown inside outlined section)

E5
2 mmHg

Pa bar kgf/cm atm mmH,0 i3 Torr

1 1x10°% 1.01972x10°° | 9.869 23x10°® | 1.019 7210 |7.500 62x10°°

1%x10° 1 1.01972 9.869 23x107" [1.01972%x10" |7.500 62107
9.806 65%10* | 9.806 65%10™" 1 9.678 41x10"" 1x10* |7.355 59%10?
1.013 25%10° |1.013 25 1.03323 1 1.03323x10" |7.600 00x10°
9.806 65 9.806 65%10°° 1107 9.67841x107° 1 7.35559%107*
1.33322x10% | 1.33322%10°% | 1.35951%10° | 1.31579%107° |1.359 51%10 1

3 1 1Pa = 1N/m?

He BHER
o9 2., ——
J/kg - K) kg::ﬁkg_ °CC):) W/m?-K)  [keal/(h - m? - O)
g -~ 1 8.600 0X10"'
1 ! 2.388.89x107* 116279 1
4.186 0510 1 E - 1cal = 4.186 05) GtEAICL D)

Elcal=4.186

05J) GrEAICLD)

IR (I - g87) B

SEEBIRER TRy IRy

— C

kw kgf - m/s PS keal/h
1 1.01972x102 | 1.35962 | 8.600 0x10°
9.806 65x10°° 1 133333x10°7 | 843371
7.355x10-1 | 75x10 1 6.32529x102 EIW =1V PSCAED
1.16279x10°° | 1185 72x10”" | 1580 95%10°° i S
7577 8 - TRLF— - B8
Pa MPa (& N/mm?|  kgf/mm? kgf/cm? J kW - h kgf - m keal
1 1x10° | 1.01972x107 | 1.01972x10°° 1 2.77778x107 | 1.01972x10”" | 2.388 89x10”*
1%10° 1 101972%10" | 1.01972x10° | 3.600%x10° 1 367098x10° | 8.600 00x10”
9.806 65%10° |  9.806 65 1 1X10? 9.806 65 2.72407x10°° 1 2.34270x10°°
9.806 65x10° | 9.806 65%10°? 1x107 1 4.186 05x10° | 1.162 79x10°° | 4.268 58102 1
EFINJ=1TW-s. 1J=1N'm
Tcal = 4.186 05) GtEEICELD)
ERERER
REHER SRHBE
R B | AN | 12F | T—h | vk & [T s (Ao @)oo | asTr
1 |0.166667 | 0.30303| 11.9303 | 0.994194 | 033140 1 180.39| 0.18039| 003968 0.04765|  11.01
6| 1 181818 715819 | 596516| 1.98839  0.00554| 1 0.001| 0.00022| 0.00026| 0.06102
33 055 1 39.3701 | 3.28084 | 1.09361 55435 1000 1 0.21997 | 0.26417| 61.024
0.08382| 001397 00254 1 0.08333| 0.02778 252| 4546.09| 454609 1 120095| 277.42
1.00584| 0.16764| 0.3048 121 0.33333 2098| 378541 378541 0833 1 231
3.01752| 0.50292| 09144 36 3] 1 0.0908| 16.3871| 0.01639| 00036 00043 1
ERHER
B fr TSL | M@ | AR | AVR | ARUR
1 6.25|  3750| 0.003691| 0.004134| 132277| 8.26733
016 1 600| 0.000591| 0.000661| 21.1644| 132277
0.000267| 0.001667| 1 | 0.00000098 | 0.0000011 | 0.035274 | 0.0022046
262.4543 | 1640.339 | 1016050 1 112| 35840 2240
241916 1511.975| 907185 0892857 | 1 32000 2000
0.007569 | 0.047249| 28.3435| 0.000028| 0.000031| 1 0.0625
0.120958 | 0.755987 | 453.5924 | 0.000446|  0.0005 18] 1

F—IEHYOT
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Commitments toward quality and
environment protection

Global Network @n - ssus—m

Miﬁiﬁiﬁt%gl\wﬂy(d%ﬁ&Initiatives for Quality and the Global Environment

BT 1V ERIEESDGSDERZERIRE LI [ERZER)IC MIRRBEZ5S2VE/ D] [ERELBREDRTE
512 RIZS B72HIC1SO 14001 H KV I1SO9001 ZFRIAMS U IRIF- REYR AN AT LAEBELTVET,

Asahi Diamond Industrial is committed to achieve its SDGs. As part of our environmental and quality management system, we have
obtained 1ISO14001 and ISO9001 certifications to ensure ‘manufacturing without wasting resource or impacting global environment’ and

‘stable supply of quality products’.

World Map

-~

Q Asal;;f Dia[nond Industrial Scandinavia AB e Sﬂs'hgh.?i Xu Hui Diamond Industrial Co., Ltd.

e Asahi Diamond mqustrial Germany Gmbh @ Taiwan Aséﬁ?‘ﬂi‘a\n\wnd Industrial Co., Ltd.

A ~
e Asahi Diamond Industri urope SAS 0 Asahi Diamond Indu&ﬁaLAustralia Pty., Ltd.
N
e Europe Represetative Office . Atfiliatad Gompsny S

Q ASAHI DIAMOND (THAILAND) CO., L Q Shinhan Diamond Industrial Co., Ltd. “"'x\v

G ASAHI DIAMOND INDUSTRIAL MALAYSIA‘

gAsahi Diamond Industrial Indonesia
— .
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Japan Map
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PRO USE
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GLOBAL NETWORK 7o—/%L - 2y h7—%
EHzRET 2mEZEEAN. £ LTHE,

ERE%RA
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T 102-0094 ERHFTFRAXLEHAETI41 (Z2—F—%=H—-F>a— b+ 11F)

TEL : 03(3222)6311 FAX : 03(3222)6305

JtimiE - Wit

RALZE
T 980-0013

ERHEMUEHEEXERR 1-1-10
(BB A RAFMEBR ILEEIL OF)
TEL : 022(261)3652 FAX : 022(221)4378

EEER

T 010-0951

HHEEMBTLUE 2-1-43 (EHERBLIBEEIL 6F)
TEL : 018(824)5551 FAX : 018(824)5543

ALIRE SRR

T 060-0807

emEfL iRt X bt 58 4-3-1 (FrdtiEEE L 12F)
TEL : 011(758)1041 FAX : 011(758)1047

EBILIEFEFR

T 963-8041

EEEMLUTEHBEIFIE /E 581 B33V VEI1F)
TEL : 024(961)0677 FAX : 024(961)0558

B - St

RREFEB
T 102-0094

RRBFABARLEHET 41 (Z2—F—2=H—-F>2-F11F)
TEL : 03(3222)9270 FAX : 03(3222)6320

BARERMR
T 243-0018
WHERIEEATHE] 3-15-4 (A NI EJL 5F)
TEL : 046(225)1200 FAX : 046(223)4093

FI=ERR

T 321-0953

HAREPMEMREM 4-2-7 (7—IE N 8F)
TEL : 028(639)1121 FAX : 028(639)1120

RAEXM

T 360-0042

BERBAHAR 2-48 (RRAFE—EHENLT 1 > 7 9F)
TEL : 048(524)5561 FAX : 048(524)7665

any—EAEY 54—

T 300-4421

TR [T R EZE] IR 77 559-1

TEL : 0296(54)1800 FAX : 0296(54)1803

KFERF

T 310-0021

KRB KFTHRIET 3-4-14 (BFARAESRKFREETE L 8F)
TEL : 029(226)9233 FAX : 029(227)4679

REER

T 940-0033

FmEERMTSEA 1-8-18 (KM DN EJL 8F)
TEL : 0258(39)6671 FAX : 0258(39)6672

R - JeEE

&EHEXE
T 461-0004

FHREEEENREXZE 1-16-34
TEL : 052(931)2100 FAX : 052(931)2250

RANER

T 430-0817

B R AT R X SRRE FET 67

TEL : 053(465)6933 FAX : 053(465)6944
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T 392-0012

RHRRFAHAFHE 2315-5

TEL : 0266(58)5558 FAX : 0266(58)7132

LBEE KPR

T 939-8093

BELUEEUHARER 1-39 (B2LIFXFREIN2F)
TEL : 076(492)3400 FAX : 076(492)3303

g - hE - ME

KBRZIE
T 532-0003

KBRFFABRIE/ IXER 3-4-30 (= v 1 HHABRE L 8F)
TEL : 06(6399)2600 FAX : 06(6399)2630

FEILE SRR

T 700-0984

R X S EET 18-28 (BARAEAMILZMEETE L 3F)
TEL : 086(231)3521 FAX : 086(223)4505

[EEERM
T 732-0052
LEERLBMRXNKE 2-6-34 (LBLEIL 4F)
TEL : 082(261)9851 FAX : 082(261)9855

EREER

T 760-0019

EESMHY L R— 21 (@RI KRILE2T—10F)
TEL : 087(811)5766 FAX : 087(822)2680

TS
T 816-0933

1BME K EF AR TEET 4-6-12
TEL : 092(592)0807 FAX : 092(592)1109

BREEXMR

T 890-0008

ERERERSMHFH 3-5-13

TEL : 099(229)7383 FAX : 099(229)7388

EAIS - MK

QS ENS CERTIFIED FIRM
1SO 9001 :JCQA-0096
1SO 14001:JCQA-E-0530

=BT

T 518-0131

ZERFEHOOHH E 7-8-1

TEL : 0595(26)7321 FAX : 0595(26)7272

ENTiE

T 213-0032

BN BH=EX A 3-4-35

TEL : 044(833)6221 FAX : 044(833)6702

FREBETE
T 290-0515

TEEMRMHERE 787
TEL : 0436(88)3221 FAX : 0436(88)3274

BT
TEL : 0436(88)3222 FAX : 0436(88)3273

FEE-TH

T 297-0143

FEEREBREAXES 1-35 (RETEMH)
TEL : 0475(46)3101 FAX : 0475(40)5221

WS A VY EY FIRHASH

T 407-0031

HBLR SE IR BB R BT 45 R #TH 800

TEL : 0551(22)7501 FAX : 0551(22)7069

EHEEA VYEY RIEKRSH
HWEEE2018E1 A 180 (%)

T 248-0022

)R ATER 365

TEL : 0467(31)0721 FAX : 0467(31)0763

) & S R

BYVERER
T 102-0094

RRAFAARKLEHAT 41 (Z2—F—2=H—-F>a—F11F)

TEL : 03(3222)9241 FAX : 03(3222)6550

B YE FI—OVIN(TFVR)
Asahi Diamond Industrial Europe SAS

47 Avenue d’ Orleans CS70841, 28008 Chartres cedex France

TEL : 33-2-37-24-40-40 FAX : 33-2-37-24-40-99
Mail : accueil@asahidia.eu

BEALVYEY FAAVOFET(RI7T—TV)
Asahi Diamond Industrial Scandinavia AB

Bostallsvagen 1 S-702 27 Orebro Sweden
TEL : 46-19-10-00-50 Mail: sales@asahidia.se

BELVYE FA—RAPFIVTZ(F—-ZAMFUT)
Asahi Diamond Industrial Australia Pty., Ltd.

No.81 Bassett Street, Mona Vale N.S.W. 2103, Australia
TEL : 61-2-9997-7033 FAX :61-2-9997-8313

Mail : sales@asahi-diamond.com.au

BELYERA 2V RRITAVRRIT)
PT.Asahi Diamond Industrial Indonesia

Jl.Jababeka Raya Blok F No.35 Cikarang Industrial
Estate Bekasi 17530, Indonesia

TEL : 62-21-893-6217 FAX : 62-21-893-6342

TBEALYE RTRXUBD(T A H)
Asahi Diamond America, Inc.

9872 Windisch Road, West Chester, Ohio 45069, U.S.A.
TEL : 1-513-759-5222 FAX : 1-513-759-2885

BEALYEY RAF2O(XF20)

Asahi Diamond de Mexico, S.A. de C.V.

Prolongacion Blvd. Campestre No.2502 Torre San Mateo
I, Piso 2, Int.203 Fraccionamiento El Refugio Campestre
Leon, Gto. C.P. 37156

TEL : 52-477-390-9466 FAX : 52-477-390-9468

EiB@s 1 ¥EY RIK(hE)

Shanghai Xu Hui Diamond Industrial Co., Ltd.
Building No.7, No.1280,Lian Xi Road Pudong New
District, Shanghai,China

TEL : 86-21-5042-6478 FAX : 86-21-5042-6468

BERSAYEY RIK(GE)

Taiwan Asahi Diamond Industrial Co., Ltd.

248 Hwa kong St., Pa-Deh City,Tao-Yuan Hsien, Taiwan R.O.C.

TEL : 886-3-3636971 FAX : 886-3-3620709
Mail : sales@taiwandiamond.com

BELYE REZLF2 K(21)

ASAHI DIAMOND (THAILAND) CO., LTD.

120 Ample Tower, 5th Floor, Unit 5/3 Bangna-Trad Road,
Km 4, Bangna, Bangna, Bangkok 10260, Thailand

TEL : 66-0-2348-3861 FAX:66-0-2348-3864

BALYE K2 L—=2F7(RL—27)

ASAHI DIAMOND INDUSTRIAL MALAYSIA SDN. BHD.
K-6-11, No2, Jalan Solaris, Solaris Mon' t Kiara, 50480,
Kuala Lumpur, Malaysia

TEL : 60-3-62010390 FAX : 60-3-62113836
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