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Diamond Die Blanks
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SUMIDIA WD/SUMICRYSTAL CD
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SUMIDIA WD
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Single crystal d iamond
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SUMICRYSTAL CD
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SUMITOMO ELECTRIC HARDMETAL
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"SUMIDIA WD" is firmly bonded polycrystalline diamond
developed through the use of our original ultra high-pressure
sintering technology, which provides both strong and wear
resistant wire drawing material.

¥% K Characteristics

;\> KARTAVPEVRICEELMDOHEREIVWEELcMEZEDET,
SUMIDIA WD has stable quality superior to natural diamond.

) THRIEMICEBND  Excellent breakage resistance

A VP EVRMHRIFHEE ICHES U IERA T RRT 1 VEVROKSICERAISADIEEINDELF B A

Because of firmly bonded polycrystalline structure, SUMIDIA WD eliminates the cleavage faults found in natural diamond.
L TIEFEEICEND  Excellent wear- resistance

fERAMDS VY LITED TV, fERAICER T 2R I—FERENER T 5 ENHDFEE A,

SUMIDIA WD offers superior wear resistance, uniform wear and exellent fracture strength.

9 1§TITCHIJ:U'E High quality polished surface

HHIHBE OFEMICKD IBEFREERERERIE, 51 P EVRSEXRI A LL M FEEDESBEEEN.

BERIM VP EVRIA R SEWVE EITEDEESNE T,

The homogeneity of sintered body is implemented in our original technology. The diamond content ratio in sintered body is increased and
each diamond grain is firmly bonded. SUMIDIA WD has high quality polished surface like natural diamond.

YU—XHEBRL Series
;\> HiR—MJU I PMEAEDOEEICKDIVU—-XHELFE LU,

SUMIDIA WD has 3 series such as with support-ring, with heat resistance.

) WD700 vu—x

BR—NUVITDIEVN, VUYRE A T DT A VED REGEIEER
TY, AAMEERINDHERIGEAL TV T,

The WD700 series are self-supported die blanks. These
blanks are suitable for all types of wire drawing applications
especially where cost-cutting is required.

) WD900 vu—x

FAVEVREBEONBZ Y R— I TRELIe 1T
TY . AEIHHRILAICTH A EEEM DERFRICEL TVE T

The WD90O0 series are reinforced by a special outer ring.
This feature make it possible to draw not only copper and
aluminum wire but high tensile steel wire as well.

) WD800 vyU—X (fit##s 4 7 HeatResistant type)

WD700VU—XICEFENDEBHD ZBHE RELCHEMA
TRV RUEREHICERETDRRIGELTVETD,

The WDB800 series are self-supported thermally stable
blanks. These blanks are especially suited for applications

which require high temperature in mounting and need high
heat resistance in drawing.

WD 700/800




JUL—FEm Grades

JU—K

B M VP EVREEER T,
BREREDREZERIT DHEIC
BULTWVWET,

The F grade WD has ultra fine
diamond grain size. It is suitable
for drawing dies that require a
high quality surface finish or
high fracture strength.

#BAL 1T um
Extra-Fine

HL—K

MRS A VEVRGRIEATT,
BiR—NJVIREIIETAX
RBDATVHF—RTT,

The S grade WD has fine
diamond grain size.

It is standard grade of small
diameter die blanks with support
ring.

ik Sum

Fine

HU—K

RIS A Y RIGEEADNA
QU_FTE-O

The M grade WD has middle
diamond grain size. It is effective
for a wide variety of applications
offering high finish with good
wear resistance.

Hf Sum
Middle

HL—K

RS A VEVRGRIEAR T,
RR=EERIT HRAEISELTL
EXCP

The C grade WD has coarse
diamond grain size. It is suitable
for drawing dies that require a
high wear-resistance.

AR 12um

Coarse

HU—K

BN 1 VP EVREHEE T,
The E grade WD has
extra-coarse diamond grain size.

#BHERI 25um

Extra-Coarse

> HEiIh S, BT TSI —RZE
RAELFELI

SUMIDIA WD has 5 grades:
F, S, M, C, and E.

MR, YA XCKDEETEDIV—RHRESNE T,

Available grades are limited by the shape and size.

I = (hiE) ERRISIEDMHR

Strength and Wear resistance vs Grades
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- WD800 vu—x

WD700VU—XICEENDER
D 7ZREUCEMEMMEITT,
WD800 Series, binder metal

removed from WD700 series, is
high heat resistant material.




BEDIEVS How to choose

_)JU X+ Gb—F - YA XADEHPEDOETRBEHREDE T,

The description is a combination of series, grade and size.

a I)—=XEEEULTTFEL,  Choose series.

Y—-X YiR—KU> T iz % FIFR&
Series Support ring Heat resistance Applications

. . xU JRARDERSND AR
700 vu—x Self supported type o Cost sensitive dies for all wire drawing applications
800 su—x 2V O YUYMOERRCERL SR (RF—/LI—K)

w=x Self supported type For high temperature use in mounting and drawing
900 vu—x &b A BEHOMRIEE Y RBEDUEERR

yy—X Supported type For hard wire drawing which requires die strength

@ IJU—RZZEEULTTFEL,  Choose grade.

Fine

Standard

3um

Miadie
5um

(LS A RIBESIRANERR)
Expect High-strength of PCD & Smooth finish of wire surface

@ HA XEEEULTTFEL.  Choose sizes.

COarse

EX'[I’B.-CO&I’SG

GBKLS 1 AMHEFEEER)

Expect High-wear resistance of PCD

RSB YA XEEELTTREV(—P.6),

Choose size suitable for wire diameter

By & 700
Series Jy—X

800 900

WD815I\/I

YyY—-x

05~20

05~20  10~95

BEE

I—XZERUET . (7,8,9) Series
s - PAXERUET, (05~95) Size

JL—R%: #.LE’@‘:%EL?@'O Grades

YSFIBE&ESY LD Special type

> RERARLISHC,

Back supported type and Press fit type are available.

() Rf9ES4T(WD915/920MW)

Back Supported Design Die Blank

EHEC—AFEHESNICEESE D HHRRDY 1V E RS

FZYIR—bLET  BRIENOBVVARICELCVE T,

Back Supported die can reduce the risk of horizontal crack
on drawing hard wire.

RHAE5A4T, EAFATZS A2 FvTULTVET,

#BEYR—h~ WC
Tungsten Carbide support

) EAY(LT7(WD960/970)
Press Fit Design Die Blank

A ZAMITHRDOKFERZRIEL. 558
F—I\—EDTA VP EVRERFZEYIR—

Eok A Nsrage s/t oN
FUVIICEA

DEREERALCVE T . BT 1 ADERMICRETI -

WD960,97O type adopt original design which PCD is
pressed into support ring after sintering

horizontal crack while machining.

to avoid

FEA

Press

a1

SH—RIVS (FVIRTVES)

Support ring (Tungsten Alloy)




EEEE  Applications

;\> ELVARICHNTESD. RRUESA YTy ITZMDHATEDET,

We have various grades and size to meet the variety of wire types and diameters.

(#Zmm) 0.1 0.5 1.0 50 10 30
| 1 | | | l

—RXERR - I\ T

Electric wire, Pipe

700/800 ABINAT - KDIR - BFAR

Large-diameter pipe, Stranded wire, Odd-shaped wire

Copper Wire

e sme

Electric wire

Stranded wire

~ . — b
I ITAT It

Tungsten Wire _ _ _ _
Filamentous material, Resistance material

TUDF%% =
Molybdenum Wire m

ATV -2 - 0—T

Material for spring, Screw, Rope

510"

Stainless Wire

BIRAVEER

Zinc-plated high carbon steel wire

2
700/800F 915/920MW
Bl HIR(A-2047-) Xy IR (H R EER)

Brass-plated high carbon Copper-plated high carbon steel welding seam
steel tire cord

1 | 1 | | |
(Emm) 0.1 0.5 1.0 50 10 30

- ERy -2 ()

%1 FEAFATEFEDZET  Press fit design die blanks
%2  [EffEYA TEFDFET Back supported design die blanks

7l

- : S i 0L )]
‘ Coated SteelWire




S (mm) JU—R(#iE: um)
NP RS ST 432 i i i
ADDMA B A Di:nensions ﬁ{#}ﬁ)% i‘Fﬁ(gns-;Drﬁ; M= fualsbie gran sie R
'\i? i TEit e, Concgntricity Max'\mum hole size S|M/C|E Sz
od | oD | t - - 1/3 |5 12]25
YR A1 Self-supported die blanks
D6 WD705 2.5 — 1.0 — 0.5 O|—|0 |0 |0
D12 WD710 3.2 — 1.5 — 1.0 O|—0 |0 |0
D15 WD715 5.2 — 2.5 — 1.5 O|—l0 |0 |0
D18 WD720 5.2 — 35 — 2.0 O|—|0 |0 |0 m
WY UYRF AT Self-supported die blanks with thermal stability ]
D6 WD805 25 — 1.0 — 0.5 O|—0 |0 |0 ¢
D12 WD810 3.2 — 1.5 — 1.0 O|—|0 |0 |0
D15 WD815 5.2 — 2.5 — 1.5 O|—|0 |0 |0
D18 WD820 5.2 — 3.5 — 2.0 O|—|0 |0 |0
Yili—RIO1dEF D1 Supported die bianks
D12 WD910 1.5 /400 | 1.5 0.20 0.8 (CRNCANCORNORN®) 2D
D15 WD915 40 | 812 | 23 0.25 1.8 (CRNCANCORNORN®)
D18 WD920 40 | 812 | 29 0.25 2.3 0|00 |0 |0 ,—|
D21 WD925 7.0 [13.65| 4.0 0.35 35 —1 0|00 |0 HR—k
D24 | WD930 | 7.0 1365 5.3 0.40 46 —|lololo]|O vz
) d pport ring
D27 WD940 9.0 (1450| 75 0.40 54 —|—]10 |0 |0
D27 WD945 13.0 |24.13| 9.0 0.33 5.8 —|—10 |0 | 0O t
D30 WD950 13.0 |24.13| 12.0 0.33 7.6 —|—10 |0 | 0O =gy~
2 —_ | — | — Standard
D33 WD960 |16.0x524.13| 16.0 0.33 10.5 (©RNe) (WD91 0~9?507975~995)
D36 WD9S70 |19.0x535.00| 19.0 0.60 12.7 —|—|—|—]10 od
WD975:6 | 25.0 [42.00| 20.0 0.60 15.7 — | —=]—=|—]10
WD980:6 | 30.0 [47.00| 22.0 0.60 19.0 — | —|=|—=10 t
WD990:6 | 40.0 |67.00| 25.0 0.75 25.7 — | —|=|—=10 EASAT
WD995:6 | 45.0 |67.00| 27.0 0.75 29.0 — | —|=|=10 Press fit design
(WD960/WD970)
#l'fip -~ 95"7 ff 9 e 7° Tungsten carbide supported die blanks with back support ® d
D12 |WwD9loMw | 15 400 2% 020 0.8 — | —|o|=|— .
4. 34
D15 WD915MW | 4.0 | 8.12 0.25 1.8 — | — — | —
(2.3) © Bf517
. Back d desi
D18 | WD920MW | 40 812 (5%;| 025 2.3 —|—o|—|— DS TS0
OHBHEFEREm  Standard-stock item OFFFEEmM  Non-stock item —BEWLEUEHEA  Not available
%1 PAUNTAVEVRT A ZABEEEHGE(ADDMA)ICK D 51 A A L5iHE.
Die size standard by American Diamond Die Manufactures Association.
%2 [RDAZE]I&F OR—bVIER(BHEM) DRAED ER/IEBADEZRLET,
Concentricity shows the difference between the maximum width and the minimum width of the carbide support ring.
%3 BEROBE. RANERIRIERPOHED70%ZERICLTLIEEL,
The maximum hole size recommended for soft wire.
In case of hard wire drawing, the maximum hole size should not exceed 70 percent of this diameter.
x4 HyIRFTAVPEDEHTY,
The number of () shows tentative thickness of diamond.
%5 EAYATTIDTHAV LEAETEDOTENERLEDET,
The upper diameter of diamond is different from the lower diameter.
%6 FEMPUDEBIC @ 5~8mMmODIRBERDLDIREEI D HOET,
The blank has the inspection hole(¢ 5~8mm) in the center.




T EDEBER  Notice in processing

U NIVREDOBER  Notice in Mounting

WD700 WD800 WD900¥U—X
YU—=X YU—=X WD910 WD940 WD995
RIUVRNEE f FFHYIU+
Method for mounting eat shrinking
IOUNEE 600CILT S00CILT 600CIUT  SSOCHE
Mounting Temperature Less than 600C Less than 900 Less than 600C (EZEIFHIIFER0.05mmILT)
Interference of shrink fit: Less than 0.05mm
THERE o 5 . o .
Allowable temperature limit 650C 850C~1000C 650C 650C

‘O9RIFROUNMEATOIEVNTLEE L)
ROV NEICEERNICTG IR ADBDENKLSICLTLIZE L

LS "WD900YU—ZX DI I NAFFIRIC K S TRRL T L)
Caution *Do not use brazing method when mounting the Die.

-Uniform force should be applied to the cermet ring when mounting.
*Choose mount method when using WD9O0O0 series.

=AY IOVNFDEER  Precaution for mounting process

- 54 ZFMIE T —ZADRDICERBLTL EE L, o
S REMIE T — R ETHTICEB &S ICERE LT, ﬁiﬁi? WS I
c BDO5MET A ARMOBICERBIDEFREVNELSICULTLEELY, brazing alloy

(R MBS EEEICIET 2 & BRI CHERN T .)

o
Die blanks should be placed at the center of SUS case.
‘Die blanks should be set parallel to the case.
‘Do not allow space between brazing alloy and blank.

(It is effective to apply pressure during heating or immediately after heating.)
|

X X X -

(W= [T SUS &—2 A 2FH

Case Die Blank
AL ta=E PR
Off-center Incline Void

) EAYATIIEDOBER  Precaution for use about shrink fit type (WD960, 970).

WD960.970(&. 51 A THDKFBERZR LT DI, PCDAZEAIADZIENINSGDET
F=I\—EDY AV EVRERZFZETR—NIVIICEA Large PCD diameter side : marked A
TR ERALCVE T . CDfcs . F 1 VP EVREEHERE
P ETFETHI%EEDET,

WD960, 970 type adopt original design which PCD is pressed into 9“’('\73'5:’5[')\“*%%%

support ring after sintering to avoid horizontal crack while

machining. PCD diameter is different each side. (about 3%) > 4

ﬂﬂf—l\uyﬁ“/

Supportring  PCD/IME{R:BOZIENH B DFEY
Small PCD diameter side : marked B

‘PCDIFUR—RUVIICADSBABNEASTNTHDFT DT, AfIZEN)LAL BlIZTIIyMIICIITUTLEE W,

A ZABNIREICHD—PCDHARIZTHULTH. EABE(A-BAM)NBEAT I EICKD, BBHELLSERWVERITERTD,

AV EVRBEARE O R—MI VI EESUTOEEADT, L. TEEBD DY 1 VEVREHEEEHZ 1 mmBl E3RUTINT
LTLrEEL,

*PCD is pressed into support ring in the direction from side A to side B. Please use as Side A is Bell side,and Side B is Exit side.

*‘WD960, 970 can use re-insertion to support ring when PCD slip out.

*PCD and support ring are not combined so please keep the radial thickness of PCD more than 1.0mm.



SUMICRYSTAL

[RZHURHLCD]IE SR THISH TEEE(C
BINUTERB GRS 1 VEVREERZ. 51 A%
MEULTRBEDIERG FRICINITUERRTT .
AZTURIIIEERET/I\SYFHIENTeH.
RART A VEVRICERRELCY 1 AFmhiFoNn
¥,

"SUMICRYSTAL CD" is made of synthesized large size single
crystal diamond which Sumitomo Electric Hardmetal was first in the
world to succeed at mass production. CD has the most suitable
crystal orientation and shape for wire drawing die. CD provides
more stable and longer die life than natural diamond because it's
made of high quality synthesized diamond "SUMICRYSTAL".

% B Characteristics

U BRETINSYEHIMILY  High Quality and Reliable Performance

T Rbg. EOMEVLERERRZEALCVDIE). RELCEVTEFEMZRUE T .

ESIC KA MV EVROKRSICFEADREERZEITEOIBRENGDE B Ao

CD blanks are a pure form of diamond, which is virtually free of impurities, inclusions and cracks that are commonly found in natural diamonds.
This eliminates the process of inspecting and selection of SUMICRYSTAL.

Q RIZEMEDELY  Excellent Fracture Resistance
{HIREFDEIN, BRI EUICKVFEEFOTLET,

Cracking and fracturing of the diamond during wire drawing is greatly reduced.

) BEELRHEL) High Thermal Conductivity
HTER(TBEEDRAT 1 VEVROKW2E T H DI BIRISTDEAREL BB R DMIEICIRIIBE T,

SUMICRYSTAL have twice the thermal conductivity of natural diamond, therefore heat is effectively dispersed.

Q -’ﬁ:ntslaaﬁfﬁb“‘IEﬁE Precise Crystal Orientation
ETFEICOT D) ZER. FoD/IN\SYFRERELDERAMDOAVIE 1T LINTY .

The top and bottom faces are in the (111) orientation and the degree of divergence in the orientation is less than 1°. This is a major determinate of die life.

Q J:_FEUDZII]ID“‘;FE Grinding is Not Necessary
L TENFETEFERICERINIEINTVScH. ETTHEREZEIRTHZEHNTEFTY,

Because the top and bottom faces are made parallel by cleavage, further grinding is eliminated.



ISR

Standard ltems

NEZL—F—IIUTHIID R —ET YT 1 % m oE  |fE| 9 A (mm)
ﬁ‘b““g%?jo 357'& V'j\JI‘I:_tD“i@%ICD‘D‘Z)TC@\ ’J\_(SL\ Shape Product Number | Stock " DImenS|onS+
FRCHTHBEREEF>TONET T/ X TA — Sl U
HA RS HEORS N FRICRETT CD1006(111)| ® | 1.0 0.6
The outer circumference of the blank is machined by laser, therefore, CD] 008( ] ] ) b 1.0 0.8
the standard type has a uniform shape, making setting very easy. CD121 O(] ] ]) [ ] 1.2 1.0
This uniform shape guarantees that pressure is evenly distributed cD1411(111) | @ 14 1.1
throughout the blank during the mounting process, small blanks also cD1512(111) | @ 1.5 1.2
have sufficient strength to resist fracturing. This type is particularly
useful in the production of small-sized tools that require a precise gf’fﬁ gg;grlg] ] B ;g } g
tolerance and a uniform shape, such as nozzles and wire guides. Suteee - :
=r—wrE CD2318(111) 2.3 1.8
e CD2520(111) 2.5 2.0
ASTUATIVDERL  Synthesis of SUMICRYSTAL
oEsE-ZAEILR ME
Press
@A ILIER
Produce capsules
FRRIRER - s
_— Carbon source tem’;'eﬁgme
Carbon source -
BIREE—] »
Solvent metal
BIRERE
BiE Solvent metal
Seed cret o Tl 2SHURSI &8
intering cell capsules F={rm=i=] = 2|
g P! ﬁIEIEE/mjllZ%E SUMICRYSTAL Low

EmEDOXRES AV EVREERIF. B5GPa-1,300TC) £
DEBEE. &R FCaEMTNFT . (EH)
HFBEEREDASZRUICBDT. E—5—RASRITEE
=R COBREEZENAUCREMRRZBRILICBES
BISBEDUiAK . EfEREICHRTEEF T,
EmBELAREEEZTZERELKEM T DHICIE. [FEAP
BIREERBOMECNA . REFBICDIEOD—EDE MR =i
9 OB HIEEMTRETT .

High pressure and
high temperature apparatus

temperature

EiGE

Seed crystal

HIE

Pressure

Large high quality single crystal diamonds are synthesized under
ultra-high pressure (5GPa) and high temperature (over 1,300°C), The
figure shows the inside of an ultra-high pressure apparatus. A
temperature gradient is created in the interior of the heater. This gradient
is used to melt the carbon source into a molten solvent metal. This
process allows the diamond to grow on a seed crystal. In order to
accurately synthesized large high quality crystal, it is necessary to have
high purity materials and advanced technology for maintaining
synthesizing conditions constant over a long period of time.




SUMICRYSTAL CD

AZOVURZIIFAERBII\—RX5 JUHEFRTH]
HTITEICHINUERBGSY 1 P EV REES
TI . MELVCmBEEDHETRESINDAZIIY
AZIWVEEEDLELTHED, TXAZMELTRE
T9Y,

"SUMICRYSTAL" is synthetic single crystal diamond which Sumitomo
Electric Hardmetal succeeded in mass production for the first time in the

world. "SUMICRYSTAL" manufactured under severe quality control has
stable quality, so it's suitable for industrial materials.

B Hardness

A4V EVREBRAOMEDH TCRHEVETHSNTLET T
D ERRICSFENBZRAYDRICLDBENREDET  HIC RS TR

RUICED . KRS A T EVRDBE . EREEDIEMNEHICR 200k Natural Diamonds o
—TBEMETULEIHY, 1,000ppml LOERZZE T %15 Z2ZHUZ5)L(IbEY)
BRELKBVEEEEOTVET, SUMICRYSTAL (Ib)

NIRRT VP EVRRICZFENDREVCERDRNE @ T

FRICKDEMDZRELE DD ERDEMICHWVEEERLP® ? §

FLEBDITHL. S BICFYERDSENDHEE. BICE — 1901~ 1
UDBRENZEHET DMRIARELZEDCHDTHDEEZASNFK g T %

T UIeho T RRY A PEVROBER. RO EEICHD @ g »g §

TAEEBDEET, g ° )

—H AZHURS UIICBENBERISDHE TH DD 57 100l L E

EFRRICIFEDICLKL FEBRZSEEN10~100ppmM TR

ELTWVBcH GRDKSICHEEDIFISDEDNEL REL {
ERENEENET.,

Hardness varies with the amount of impurities in the crystals. As

seen from the graph, the Knoop hardness in natural diamonds 50 | |

decreases as the concentration of nitrogen increases, but when this 100 1000
concentration reaches 1,000ppm or more, these diamonds show a EREE (ppm)

marked increase in hardness. The perceived reason for this is that Nitrogen Content

when natural diamonds are stressed, the aggregated nitrogen
becomes point for dislocations. With the increase in nitrogen KABRUEBHRT A VEVROIX-TEE

content, plastic deformation is more likely to occur. However, when Knoop Hardness of Synthetic and Natural Diamonds
nitrogen is contained in great amounts, dislocation is actually

blocked. Therefore, depending on the amount of nitrogen contained

within natural diamonds, there are considerable variations in their

hardness. In contrast, since the nitrogen content in Sumicrystals is

dispersed, it does not readily serve as the cause of stress

concentration. As shown in the graph, an increase in nitrogen

concentration hardly results in any decrease in hardness.

Furthermore, since the nitrogen content in SUMICRYSTALs are

stable at |0 to 100ppm, there is little variation in hardness, thus

offering stable and consistent quality.



_ ) BURME FooureStensh

ARENVYBEFBRECKOTAELL. GRT M PEVR
DHIVRIRBEZRUET

NVYRBERREE EmFRE umDY 1 P EV R EE
HICHUDIF FEZ LIFTVWE RHIDISvIDFEELE
EOFEDSHIMHRBEZAE T DITET. UV TILOKE
EPHERICHERDEAS NSV ENHETY .
HICRT KIS GRS A VT EVROBEFEREDENEED
[CETLTVEXITH. AZITURSILDEEIF25CGPari#
T.EERART A VEVROREECHE T BEZRELTR
LEI,

Ueho CRZIVUR Y VIE KREGFRAICH DD TERRICEHE
BOFEM THAHIEDDHDOET

The graph shows the microstructure strengths of Sumicrystals and
natural diamonds as measured with a Hertz fracture test. The Hertz
fracture test is a method of measuring the strength of the load
exerted at the moment the first crack appears on the surface of the
test material. This is accomplished by forcing a 5 um tip radius
diamond needle into the test material and steadily increasing the
load. The virtue of this is that the results are not affected by the size
or shape of the test material. (See figure.)

From the graph, it can be seen that the strength of synthetic
diamonds decrease with the increase in nitrogen content. However,
at approximately 25Gpa, our Sumicrystals exhibit a stable strength
which corresponds to the highest value for natural diamonds.
Therefore, it is without a doubt that SUMICRYSTALs are the
optimum material for tools which are required to withstand a great
amount of stress.

AN YiaEEEREL= GE
Hertz Fracture Test V@t
IR EF

Specimen's
Surface

S UM/ Biamond ~NJDWVERIE
Indenter/" Hertz Crack

///4”_“\<<

AYATEUR
Synthetic Diamonds

AZIYRS )L (IbEY)

£ 30 SUMICRYSTAL (Ib)
0 o —_—
I\ %
% 025 -
% 2 KRIATEUR
B8 (22x=E~2X103ppm)
(GPg © 20 [ Natural Diamonds
é (Nitrogen Content~2X103ppm)
15 - —
10 | I Lol 1 RN |
1 B 10 50 100 200
EREE (ppm)
Nitrogen Content
BT 1 T EVROMINBEEEE

Microfracture Strength of Synthetic Diamonds



© ERET/N\-FATLHKAEAL

# 76640016 £ E R F HT‘EE BEIE1-1-1 Tel(072)772-4531 Fax(072)772-4595
B 71070051 RREERXITHRFE1-3-12 Tel(03)3423-5611 Fax(03)3423-5610
B 74610008 B HEMREREZ 1-1-6 Tel(052)963-2841 Fax(052)963-2765

74460059 BHNELHH=AZHAEI1-22-10 Tel(0566)74-7091 Fax(0566)74-7190
BB 75500013 XK BR i X #HEI1-10-9 Tel(0B6)6533-3185 Fax(06)6533-3797

&8 ERxR (03)3423-5911 RZHE (052)963-2880 Xk (06)6533-3181
88 76640016 RERFAMERKIL1-1-1 Tel(072)772-4535 Fax(072)771-0088

< SUMITOMO ELECTRIC HARDMETAL CORP.

Head Office 1-1-1,Koya-kita,Itami,Hyogo 664-0016 ,Japan Tel (072)772-4535 Fax (072)771-0088
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