%238 %3 % A % H % j:li Vol. 23, No. 3
2009 4 6 H CHINESE JOURNAL OF HIGH PRESSURE PHYSICS June, 2009

X EHS.1000-5773(2009)03-0236-05

X ANE SRR B ERENRm

ZaHFL BT EEL,H OE!
QL. RG ol KAWL T AR 4 B WI RS AR 412008
2.8 Tl KRFB R 515 B TR%6 RN 412008)

MEAALELUNELRH#TTHELELRAR, AREM EXEFEHRTTHER
Bk R Fu o HREE T WK, EREA AR A S R R AL
ARBHEH., 2R 2RNEERE, LAATERR, ABILBMERAGBESL . X8
AEERENEBRERL FEBFFBEUD RN FREHER () BRI, B EXE
JE R E 0 IR o BRI R v A X B/ L T X Ak o TR B R R K.

XBER . AELAN AN RE BB B ERE, W FRERHK
FESHES.TQL64 TERERIRAD . A

1 5]

G NI TS ORI S ) 5, HAT DL S 1 0 2 A Ot e R e AL R SR SR A MR RE R
TR DL BRSSO L K BT T O R D REAA R . & I R T 6 AR AR A T Y s P B T
R 91 3 T A N AR B A B B T TS (MO TR R SR T 204 L A DR gl A% A T
Hoo TSR] B9 Tl R 7 1 3 om olk b TR T A s B . N3k 4 W A A Sy — ol s
TR T A b 2 3] ol it R PR T LB MR RE RO 25 S RS2 X PIRRE TR RE D B UIA G . &
W7 o T ) — R AR IR AR, Je B BEAR s B T . N3 B A 78 5 i {5 A7 NiuMn, Co, Fe 45
TLER Al B B o AT 3 ZOLE < WA B TP B B2 B M R AT X < R 2 Y B AR A R
B o Hl TN < A A 2 AR A A A X LR S 5 A DR 5 el 5 < ) B A A T LA R DR T
5 H A A U . A S W B RE AR — B (156 £0.6) X 10° cm/g, Kl F A T G #E TR &
SRR AR RS A 8 DR T 4 0, SRR O R o R DR B R AR B P O S E T R R 2 22 5 G 5 A
At 32 252 R R P ) B AR B R . NI R BB B 3,515 g/em® , AN TR i B S BR A JE —
RAE 3. 48~3.54 g/cm® ZIA], AEFH B Xh A3 4 W7 14 508 55 15 e 088 E 1) 6 R AT A B 5

AR, T R o ) 3 Al T 3 A T 55 R O T AR A ok i B W A 4 AR PR B R L A
RZER o SR P UL e ol 5 B 8 B () B AL 5 T Ay 7 (88 T P 32 30 v ot R B 458 V0 ol 40 T ) 52 PR 28 oy
TN ) S AR AR B DS T T T 0 OR . Rl 5 B R R C T ) T A 4 A i
1100 °C, v AR I Te B, X A5 RN T 4 W0 B e T B ol R . o i LA K Al T ik 32 A 1) 82 Wi e 4 oo
d R AR AR B PP R AR L ASIIESE Se N i IR Bl B 0B L OB S AT A 2R A
1 4 A7 BRSO A3 TR SR A X A A SR BE | oo SR B R AR e R B A 0 s, O
F P A A P X AL i 9 R

i

« TR BHEE: 2008-04-28;1& B HHA. 2008-09-09
EEWMB . MEAHETRBAEHE (07C236)
EHZR N PPFA9sa—) 8 Hdz, EENF S NI R0 I TR AR RS 25 £ T, E-mail :csluozping@163. com



%33 B TN S A W R S LA RE B 5 e 237

2 XWERESEXWA X

2.1 IHHERMELETHE

S i P R PN A T Ml A 7 1 bR i RN T A N PR e 4 A SR VR T T AL
Az I 2 i Bk Bh e TE AL ST T AR AT 43 2

e P 43 30 S 56 (6 P AR A B e 3 5 TR O AR R AR R s L SR AR R Rk 1
2 RGBS Wi, B 90 ORI G320 T I RETE P KL
2.2 #HFmWEENR A E

TR o 3 < R 7 [ Vollstaedt-Diamant GmbH Co. 23 &) £E 72 [ 3l R 58 )% A (Static Fracture
Strength Tester DiaTest-SD#ATMI 7 ¥k J2 B AE f DA 20 B BBORE L IO 26 R 45 v 00 3 PP 8t 52 s A0 58
B RSP R ST Foe CRALZG ND o AR SRR ] 1530 1 5067 1 FR Y 0 T 5 B2 Cps) {HL B A0 B PR 4R 8K

i SRR R (o) MR B & KA RE. TEK 2 ) 1% 3 (9 wh a5 3 ¥ 0 i {X (Friability Index
Tester) #EATMIL . F 02 400 mg M HER IS — A NER A — Pt KIS g DL—E 1)
AR Bl b i — 2 OB T aURE L OB B IR ACRE B Al — 5 1 bR o O L 00 A KRR L R Y A
HAERGERNN I EH,

P o 5 S B (L) MR B BE AR i A TF 1100 #9458 50 SR A 57 i #4 (Model TF 1100 Tube
Furnace with Gas Protection) H1, 7 Ar SARLR S FAMAAF] 1100 CLRIRE 10 min 5 4% T W37 25 fir
FIERN N Trr s

3 ZWHERKNITIE

3.1 #EHEE.RBEILNANE SR A 8 & YL e R 200

2o 4R S B RUMLIE 9 35/40 5 CRLEE A 425~500 pm) 55 S 9 1 5 J5RE, BIURL B 5 T8 413 A9 7=
a5 38 1 3 AN [R] 7 5 B AT PRI

T F5 58 1 7 50 BE (240 m T R 73 H A R PR O 55 P i C o P SR G35 B2 (360 mT) T 70 i 1
(R REYE ) Ry v SRR 7= Co s BRGS0 T (480 m'T) 433 4 A W M 00 o 553 i 1 7 i €, o T L i 32 /e
F R A0 AR R 7 b C

T R IR B ML A R SR, T DU Gy B C o BIP i EE e5E E 5S I  U p TR R
e ol R 2 i P 2R 30

SRIG AL O BE T A5 R A B B IORRAE . AT LU B, N Gy B C, P ol i 380 555 B0 400 AR il 4
AT 4 B ot AR SDRGBSE SR 88 58 B 5 3R THT D' 3% 52 BB A g, N S R L B I R 2 SBOBOR B D T L D 5
(B 1)) g (B 1)) (55 (B 1 Ced FARRE (&1 1CdD )4 BhAS [a] 1 7 i ) 8 B By

AN TRl A 7 PR RE B R AE R I 1. 3 1 AP REIN U4 SR T DL Y, ACHE 4 W7 50 2 1 X
FERUBR A RE A VI 50 A4 52 0 - R 1 5 7 8% 8 5D 0 AT L o ol 6 32 R SEAG o o 88 38 i 501 o ol e
i, ARLCANTE  WARREYERY C, BISRREVE R C, T 5 B A IR o 0 B (T B 1 R 20 1/2, i i
iR B RS BB TR T3 3/4 . A T R R M o N < TR A R T SR RE I o o 5 R 1 52 o A
XA /I o R el SR R RS AR R . S AR B i B ARG RE R 2 T AR R i ) BAAR RE R



238 = JiS L i & Eind %23 %

R ORERAE S A T R

Table 1 Performances of products with different magnetism

Sample Mass fraction w/(%) Fee/(N) I It Thermal stability(Ivy/T+)
G 5.49 217 41.25 18.5 0. 448
C, 7.37 249 51.50 35.0 0. 680
C; 7.74 315 64. 00 46. 2 0.722
C, 79.40 426 75.00 73.5 0. 980
Original sample 100. 00 393 70. 56 65.5 0.928

(¢) The magnetic product with low-intensity (d) The non-magnetic product

BT 4 B[R] A 7 ) T

Fig. 1 Photos of four products with different magnetic intensities
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Table 2 Performance of the products with different particle sizes

Sample Mass fraction Thermal stability
Fee/(N) Iy Ity
Grain size/(pm)  Character w/ (%) (It /Ir)
Magnetic 40. 95 292.92 50. 28 29. 44 0.586
500~600 Non-magnetic 59. 05 493. 63 74.50 72.75 0.977
Original sample 100. 00 411. 45 64.58 55.01 0. 852
Magnetic 26.98 208. 83 48.01 30.91 0. 644
425~500 Non-magnetic 73.02 411. 35 71.62 66.91 0.934
Original sample 100. 00 356.71 65. 25 57.20 0.877
Magnetic 18.50 193. 50 56.08 43.69 0.779
355~425 Non-magnetic 81.50 294.73 75.61 67.70 0. 895
Original sample 100. 00 276.00 72.00 63. 26 0.879
Magnetic 21.90 172.47 60. 78 44, 36 0. 730
300~355 Non-magnetic 78.10 248. 69 78. 83 73.22 0.929
Original sample 100. 00 232.00 74. 88 66. 90 0. 893
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Study on the Influence of Magnetism of Synthetic Diamond Single Crystal

on Their Mechanical Performances

LUO Zhong-Ping',YAO Ya-Lin*,XIA Zhi-Hua', HE Bing'

(1. School of Mechanical Engineering - Hunan University of Technology s Zhuzhou 412008,China;

2. School of Electric and Information Engineering ,

Hunan University of Technology .Zhuzhou 412008 ,China)

Abstract: Static-pressure strength, toughness index (It) and thermal-toughness index (I+r) of each

sample were analyzed on the basis of the experimental studies on the magnetic separation of diamond

single crystal. The results show that the magnetism of synthetic diamond single crystal has an obvious

influence on the mechanical performance. With the increase of magnetism, synthetic diamond single

cryst

al becomes darker and darker in appearance color,and have more bubbles,impurities and defects

inside the particles. Furthermore, their surface fineness observed under the microscope becomes

worse. Meanwhile, the static-pressure strength, the I+ under the normal temperature and I+ become

lower and lower. The influence of magnetism on the static-pressure strength and the I is slight,how-

ever,

the influence on I+ is serious.

Key words: synthetic diamond; mechanical performance; magnetic separation; static-pressure strength;

toughness index(I;)



