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Figure 1 Fracture surfaces of the Siz;N4-graphene composites: (a) the mixture powders; (b) the composites

fabricated by hot-pressing; (c, d) the composites fabricated by pressureless sintering. The arrows indicate

graphene embedded in the matrix "
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H2 FEAEFANENA EEALO, ZAHMERH W E SEM B . A Z)F 47 E: (a) 0 vol%; (b) 3 vol%;
(c) 5 vol%; (d) 7 vol%. #FkFo & B8 M4 2% A 2 ok b
Figure 2 SEM micrographs of fracture surfaces of graphene/Al,O; composites with different graphene contents:
(a) 0 vol%; (b) 3 vol%; (c) 5 vol%; (d) 7 vol%. Arrows indicate the aligned protruded and pulled-out graphene;
dashed circle shows the pulled-out GPLs 1**)
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Figure 3 Toughening mechanisms in GNSs/AIN composites (GNSs content: 1.49vol%): (a, b) crack deflection
and GNS bridging; (c) FESEM image of fracture surface of GNSs/AIN after three-point bending tests. Arrows
indicate GNSs bridging and crack deflection *!
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EHTMENMEA&SHHBESE (4000
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W95, WS Bos. WAt BRAVKE 2 7] 322 Figure 4 Electrical conduc/tivity of graphene/B,C

BT R, TR S 28] 3 R T T composites as a function of the graphene content %
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Figure 5 TEM image of the SWCNT/AL,O4 Figure 6 Temperature dependence of the conductivity
nanocomposites showing the intertwining network for 3.5 vol% GNS/Al, O and 4vol% GNS/Al,O4
structure of carbon nanotubes in the matrix. SWCNT composites **!

ropes are indicated by white arrows ©**)
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FELLJZ 1000 Hz A HUH IR B 84k, SR WE 7 Fion. vLAVE R, sl nT DLR E 5 m Ak
A RO B RE, BB Rt &, MR B BRI R AR, A F AR e A s S PRI 7
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Figure 7 Frequency dependence of (a) dielectric constant and (b) dielectric loss, (c) temperature dependence of
dielectric constant and (d) Curie Weiss fitting curves of GN/BT nanocomposites. (¢) Schematic images of the
microstructure of GN/BT nanocomposites
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FHOBRHG N T MRS . Porwal 28 APYLUARRE FE RS (193 nm. 373 nm. 107 Onm) {177 5805 5k, SR
F SPS #£ 1400°C. 50 MPa J /7 IR 8 min fil] & HAHXT 25 FEAE 99.3% LA A 8245/ ALO; EAHKE
%, 3 0.8 mm BRI @R AL £ 4 SL7E 400 rpm. A A K S 46 4E T AHRE Sk T AL L, 383 SEM WL
SRR AN TIERE (& 8). 45 BEW], A BIR/ALO; H AW I N TRl T-48 ALO, M%, HF¥
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Figure 8 The low and high magnification SEM images for holes drilled in (a, b, ¢) alumina-GNSs (193 nm) and

(d, e, f) alumina-GNSs (1070 nm) composite using ordinary tungsten carbide drill bits
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Figure 9 Experimental data and corrected data for the
thermal conductivity of alumina-graphene
composites as a function of volume content of
graphene
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#8740 BRIA/AIN EARME . BT A SR IA A R RE A B, AT SRR H B 0 % 1 e
T E T INES MRS RS T AT TINE T ARG R, A 8IHRINEN 10 wt% FIFERIERHRAN T
[ Y B R B )M 39.73 mmP/s A1 18.95 mm?/s, —FH ML T4 AIN [ 56.25 mm?/s. Lin 25 AP
KA SPS 7E 1500°C. 50 MPa T £Ri 10 min Il & A 5205/ ALO; EAHBR % . Bl A S0 s I A
0 vol% HEHNZE 8.5 vol%, MRS 4l ALO; FEA 32 W-(mK)™"' FFEH] 20 W-(m-K) '« 4R,
7 FL S 48 A S A R S FL AR R S S R AR A TS IE G R B, MR e A0 B
BRSE R RIS, 5INIE R A SBIE T ImAM R G (LE 9), X8 LUE A S5/ M & 55 1 A4
BHO RS R FITFRE T — N 1.

BRAh, B I TR 2R B 5 NAT S0 2 18 KA R R AK 25071, Pawel 5 NPLR H IS B2
gh % T A SRIE/AIN B R . FIIVG R R, MUK BB RO U0 R, A SR IR
10 Wt} , & A FHREE BT K 75 18 AR PAT 00 J7 1 AR AK 22 3075 5l i 4l AIN 19 4.4 < 107°/°C
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Research Progress of Graphene/Ceramic Matrix Composites

CHEN Cheng, YUN Chuang, YANG Jian, FENG Yong-Bao, QIU Tai
College of Materials Science and Engineering, Nanjing Tech University, Nanjing 210009, China

Jiangsu Collaborative Innovation Center For Advanced Inorganic Function Composites,
Nanjing 210009, China

Abstract: Since 2004, the graphene has become a hot spot in the field of materials for its
excellent mechanical, electrical, thermal, optical properties and unique two-dimensional structure.
This paper summarizes the research progress of the application of graphene in ceramic matrix
composites combined with the relevant work of our research group, especially the dispersion of
graphene, the preparation of graphene/ceramic composite powders, the sintering, microstructure and
properties of the graphene/ceramic matrix composites. The development direction and application
prospect of the graphene/ceramic matrix composites are also discussed.
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