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D iamond/SiC composites combine the advantages of SiC and diamond, and have excellent properties such as high thermal conductivity, low

thermal expansion coefficient, high specific stiffness, high hardness and wear resistance, which have broad application prospects, and are

one of the key research focuses in the field of ceramic matrix composites. Diamond/SiC composites are first prepared by high temperature and
high pressure method, which can effectively avoid the harmful effects of graphitization of diamond particles. With the continuous development of
technology, a variety of preparation methods have emerged. The properties of diamond/SiC composites are determined by the major phase con-
tent, interfacial phase structure and microstructure under different preparation methods. This paper reviews the research and development status
of diamond/SiC composites at home and abroad, describes the preparation method, performance characteristics, microstructure and interfacial
reaction mechanism, analyzes the current problems of diamond/SiC composites, and gives an outlook on the future development of this composites.
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Fig.1 Representative SEM image of diamond/SiC composites prepared by
HPHT method "’
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Fig.2 Microstructures of fracture surfaces of diamond/SiC composites pre-
pared by SPS method , reproduced from Ref. [ 29 ]
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Fig.3 Representative SEM image of diamond/SiC composites prepared by
HIP method, reproduced from Ref. [ 34]
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Fig.4 Morphology of the polished fracture surface of diamond/SiC compo-
sites prepared by CVI method , reproduced from Ref. [ 37]
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Fig.5 Representative SEM image of diamond/SiC composites prepared by
RMI method"*
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Fig. 6 Representative SEM images of diamond/SiC composites prepared by

RVI method: (a) backscattering image; (b) fracture surface !
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Manufacturing process of diamond/SiC composite by SL and

22100263-4



##+5-4k ,2023,37(10) :22100263
R BRI/ AR SRR & BOR R SN

Table 1 Preparation characteristics and application of diamond/SiC composites
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AN FH T i D A 4 e | s R AR B A SR AU,
RS AN T B 2245 Ko 457 3 1 v T 0 1 ik ) 4 42 W1
A/ RACEEE AR RL, A5 LSS [CRE Ol 24 ~ 36 GPa, 5T
T SN /AR 5 A MR % GRS S Bl 4 NI f s il
HEINFNGE 25 B i TH 3N, 24 be 25 % 1 600 CHE, 5
B R RE R R A TN B DN R A2 B S WA A SRR BT
A E R, Li %0 whds S & B, 4 WA/ BAk
REE AR 4 KA UK Y b o 406 56 5 38 725 T 4 I A B
fio 4 NI B SE S TE 60 ~ 90 T KAE Y it i F &4k
Jet I, 1T 4 W/ Bl Ak ke 52 6 Rk v Y 4 WA JSUREAE 110 7
KRAEM T m R TR A LA, RS &
THABLR I e oo R4 T, 524 ARk b 40 2 4 WA 0k
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BRI B/ AR A AR R R RS R/ R T A

FR B AR 2 B 5 & A T Bl 4, 3k oAbt 40 ] DA i Z W I 52
PRk rh o BE A BERIURITR BT YR 7, DT sk e 4 I A 5
B AN BT R — 345 . He 2554 B 9E &K, Bl 4
IR (50~400 wm) P3SN, 4 NI/ B A ik &2 5 44 BH BT
R AW TR, R R AL Ak & RAIC IR B A
TR SRS, S ERIARAR A 50 wm B, 4 RIE /iR RE
BAMRHYPTS 5 B B K AT 3k 389. 67 MPa, WF5TIAN, 4

R2 WA/ A APRY 32 ERE

Table 2 Major properties of diamond/SiC composites

A/ BRACRER S APRLRA B U 9 B T2 2 e I 5 |
R AECER MR TS, & RAFAE PRI FEAE TR

N 2 B, X AN 7 vk il w6 1) < W/ B AL e S A A
BHY EBVEREIEAT TG, AT LU AR PR RE K- 5 25
B G RIRL R & AR BOR TR N R
K RPIFRGET I RRACRE AR FIRERT 5 5t 2w &5 44
FHERER FE R,

M éﬂ”}fﬂ HE SRIE 2 TN e e <)
HPHT 0.1~1 50% ~90% ( o5 50) 24~36( HK) — — — [52]
HPHT 75~90 — — 650 — — [25]
SPS 100 20% ~60% ( RBL5050) — 185~392 1.437~2.58 — [29]
HIP 3.5~69 55% (RT3 38.7(HV) — — — [34]
CVvI 50~500 55% ~60% ( RF 53450 — 170~257 3.99~4.00(25~1 000 °C) 63~248.33  [37]
RMI 5~100 45% ~60% (1R FL5r%50) 48. 6( HK) 260~ 500 — 400~ 500 [39]
RVI 50~110 10% ~50% (R F5140) 84~92. 8( HRA) 142~518 1.5~4(50~400 °C) 241~341 [42]
SL 5~40 18% ~40% (1A F340) — 245. 68 3.36(100~600 °C) — [44]
SLS 41.85 20% ~50% (KT 50 73.13~78.06( HRA) 207.21 2.06~5.81(100~900 °C) 231.15 [45]

3 eNa/HmUEEAMBNRAREEHR
K Rz

SR/ AL RE R A AR R AT A BEAR S 2 R
SNIA TR A RE . SR, 52 BR il £ o B v A AR T RE S ACRE
FH A AURGEE R 5% B 1 i | & WA kA A Bs Ak = AR i A
R DA B Tk i 1) A T 52 g A P e AR RE AR 25 S TR AH 22 1)
(R AT B A BRI S5 R0 2 4 M 3 far AL 8 & i 1 2 1
RE AL AL T RE AR VE (B9 oG T2, A 45 S 10 AH 7E P4 Y A
T 254 BB AR AR R A3 A S XHR A R R A MR e = AR R
s, PR BIRST 4 NI A/ Al R B2 45 B ) %) B0 A T 45 4
SR SN WL S5 R H AT Y
3.1 £NA/HRALEESHRIHMAEENY

Matthey %™ 5 15 JC FE M ik 15 35 vk 1 4 4 W A1/ Ak
k2 A AR JEXT HAMOW S5 F AT T RS, SR EE R R,
G W R Ak ok 4 L AR A B 1Y) = 2R IR &5 48, P Rk AR I
RAFEN B-SIC FESNIARY {111} §hif S RAMNEAE K N
TUIN T, B S 4RI T R 30°ERE, Ik 8 Bk it
FPER B ST (HRTEM) &3, M2 BIRETHE 1 600 °C
i, 4RI AR AR 2 B 77 7 SR e 2, HOA 8B AR (002)
AR T A NILA R (111) fhif,

Zhang %5 Sy T i £ 3 v B0 TRY A T A 2 R0 B L 4 I
SRR RN 76 4 WA R ENR A — 2 T Bk, il i TEM
ELFTE 2RI AR 2 B A7 76 B2, 4 B 2 B R 7R
10~50 nm Z[0], 4N & 9a fi7n, UL, 4 WA 216 0 A 520k
VR AT R TG Ak 1 A A b s & NLA A B0 A &k, R
WS B RE BRSO A B K RO e A T R, Bk T T it
ST EEIT 4 WA/ 4 88/ ik ARk 5 18T A9/ F 100 nm 38 10 2|
TS B 200 nm PL L 40 9b iR, HAE SiC ki AR
BRI BRPE , An2E 5 HEVEZEE A48 55

B8 G/ WA TEAE b 6 WA - AL R ST 2 18] 7 88 )2 f) i 2 B
BB
Fig.8 HRTEM image of the diamond-SiC interface with an interlayer of

graphite in diamond/SiC composite sample'55J

B9 ERA/ B rE A X B S A A« (a) I AR I R A
2 SRR IE I G K A At B ELAT VR 24 5 (b) VBRI K - 1
TR T A R A R T 4 A )

Fig.9 TEM images of diamond/SiC interfacial zone:(a) BF image showing
graphite layer and reaction formed nano-crystalline SiC with stacking faults;
(b) ADF STEM image revealing the size distribution of SiC grils[561

WA/ R EE &M R EERR K B
TE NI/ BRARE 2 & AR B AR R AR A2 A o i
N RES R (BRI Ao s AU AR R AT ) SONIE BAS B Y
SR MR NS A B EE By A AR S A R R

3.2
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1A Z2 AN [l el R ek s 17 2 S e T A 1) BT 1 R 75 28] D
ER

(1) & # R LR

KT RACREAITE B, 23 DA R0 W0 5 S, B ik I 17 S — A4~ 1
Fitzer 57 48 W A9 BOOL T ez i B o [RIBSE, B2 00 T ik
TR AT A KR A BRI T 45 P A% o R 22 [
F14) TR H AT, T G 7 e b e i )2 G A T AL
Tk 2 B 0 B 8 LA R Wk Ak R/ B TG L A I W, Mlungwane
SN B LR B BEA B A RE I 1 R AR i, 2 b Ak 2 R
KE] 4~6 pm J5, B Al AE IR B e 0 B BRI, AR IR B, i
— RN SiFlC g it Sic 2 S AR EE . Matthey
AV Fick EASRIHE Sic 28R IR C 78 Sic iy
AL S P, TR R, X 2 pm B SICJZ,7E 1 h
POJEEREAIE T 3 nm, A I8 5 SiC bR 9 BN 2B K Y
SiC J2IEH G248, X3 3 T F M R 8 3 1 il 2% 4 W
A1/ TALRESR A FRE, Yang 250 WLZZ 3 1B BV WA 100~
200 nm [ SiC JZAEA )b A K AE G WA Fif B2 1 |, AT DA
FHY B BEHLER RS, Si Fl C 7E W) b 12 fioh it B il — 2 T 1
SiC J2,Si #1 C 9% SiC ZRRIHF A hyik—2 J b B2 T Si
POBLSIC ZHEATIY, P St B PRt o 5 e i o 4R AT 1)
BRFE, TG UWNESHER SR EENAS
TRALTREZ 2 [ MR 2 G AT A 28 )2, & NE A
BRI R KT e i 2 O T R R 2 s A 4 WA Sk AL R 22
(B A7 B8 )2 AP AE . MR & WA SR A B /N T Rl S N, 4
WA 2 i U5 & A m i S I, A R AR, A R 1 4
HEMBEGGTERE .

(2) A fRIR I

WAk AR K 1 o — A F A ALHUE R R DTENLEE ) Pam-
puch S5 B L AT A B Rk SR A LY B-SiC AN 2 BT
A B TR 1 TR 2R T B e A TR PP T R T L 1, BT
T R P B A T 114 VG T S YT TR R T R A YR
(IR — WA B | T AR 445 A T Bl A ik S — il
ot R DRIV R P R R A AR A K B i B . Matthey
TN R A 10% 24 AR 7E 4 NI 2218 L, BA nRE S
PRI AR AE A Siovh, SR )5 7 4 WA RS 2 17 1 i i
(PETFTE Si RN A% ) B IRAME SiC, Zhang %7 Xf
YRR BAGRE TR A TRIESE , A il i fes AN AT H LA o
ST WA AR TR A S BRI ST Y, Bk T R
T TE A TR Si HOR B TR EE T =, 0 2 Bk
VS ARAEVRAS S AETE R R B2 R0 I B8 A | 3 Aol 0K At sk
B Si(C) WM A 2By 85, & ARG A i %4 Sic I
VELE WA BURLFE B RIS A RS2 SiC Ak R AEE
AN/ A 8/ AR FEE /T 100 nm 386 E) 328 25 51 1)
200 nm P, 10 BB VA A A0 RN 0 B AT e S I g AL A
S B SIC P B | R R A N AR N R 2 AR
(=B E A , Shevehenko 251 S5 R R 2 REALHITA b, 24 4%
fl Si VR ANRS AL B AR 4 KA R0RE_E A A R AR
WRARTE Si v, C 5 Si B R W A AR SiC H7E 4 WA T 2
o CIRMRAEIR Si v, ik B AG  fi b rk 45 fi 72 $O7 2%
BA AR, B A NLA i L, AR A R 8 C R

TER ARG (R- 8 WA ST b BB, DL Sic B0k i) X H
AR s i P LR C 50 Si i, ¢ it il
1L Si RS THR VRS DL SiC AR T SR 42 NI A7 50
eI

4 RE

W/ ACRE S & AR RAT 05 09 PR 5E 1 | it 45
PRI S LU R RE 25 Z R S VR RE , 700 1 B3 TR a1
BEAA R RO LA AR AR U BAT T ) 19 2 R T3, OGBS
B T Btk p SR T Rk, B W £/ A E R S R
ARy S BRI b AL, AT A AR A I 2E . ARG S W1
/W ACRES BRI SRR LU B

(1) RIS , F i b A [l I (< WAy A o8 B Bt
) Sk (BOMRE SURNIEE ) B9 BSOS AR K e WA/ Al e 5
RO BT T R IRAMEFE , XAl 8 T2 92 4%
Fof P R BV TR TN LA R M V] 42 <6 W 1/ B A e B2 5 A
A PR RE R AT B2

(2) Sebri 75 T, 3 1 x4 W1/ B A ik 52 5 4 )
] 28 B L ISR 20 e, RS o FH A R 38 75 i R AT 5
TR BRI/ B rE S A R RE R T A B B 5 R A
A5 TR B SR RTINS AS /N RS, FEOR
TERAA S B3 A AT R, S5 84 NI/ Bk AL ik B2 B b RHE
S I PR ORS A0 T JRCRE TR R ol A A= 7 A
(RSB RTAE
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