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Influence of CVI-SiC Coating on Properties of Carbon Foam
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Abstract : SiC coating grows in the flexible carbon foam via chemical vapor deposition (CVI) to investi-
gate the effect of CVI-SiC on mechanical properties and thermal insulation performance of reinforced
foam. The microstructure morphology and phase composition of the carbon foam and the reinforce
foams are analyzed by SEM and XRD, respectively. The pore structure and thermal conductivity of the
carbon foam and the reinforce foams are measured by mercury intrusion porosimetry and heat flow test-
er, respectively. The compression strength of the reinforce foams is measured by universal tester. The
results show that the B-SiC coating grows uniformly on the carbon foam surface and the surface mor-
phology of SiC coating depends on the surface morphology of matrix. When the thickness of SiC coating
increases, pore size in the 3D interconnected network structure decreases, and the porosity decreases
from 99.68% to 58.39% ; the compression feature of reinforced foams changes from elastic deformation
to plastic deformation, and the compression strength increases from 0.02 MPa to 3. 14 MPa; the heat
transfer area increases,and the thermal conductivity of foam samples increases from 0.026 W/(m + K)
to 0.101 W/(m « K).

Key words: carbon foam; SiC; compression strength; thermal conductivity
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(a) SEM morphology of carbon skeleton

(b) SEM morphology of carbon skeleton affter CVI SiC

B 1 ik CVIHGE ) SEM B
Fig.1 SEM morphology of the carbon foam before and
after CVI SiC
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Fig. 2 XRD spectrum of carbon foam before and after
CVI SiC

LA K B4 LT RUIE S . B 3 (a) & CF-
SIC-10 JFFL &5 A6 i Ak 5k UURLIE 50, e I AT L, = 4
AR IR 3 5 AR K — 2 AL R )2 L FE B T TR B 2
1T A= B Bk Ak A U J2 48 S0P T A TR R
AL B B Al R U )2 R TH AR AT B 1 2 BB R
Yo = RGN UK 76 B e Ak i B T BRI T K i
AR 3 B SRR S5 2 MY TR SR ) A AL 3R
AR B — TR A AR R AT Bt R S TR
i R NI TE B A B T 2 R ERY .
1M CVI R e Ak U J2 AR IR B R o AR 4K
HERWESSZ R B H A Em ., & 3(b) iR
g CF-SiC-10 AR UK 2L Bk A fE TR A0 . 1
VL T DAL i 0, T B 24 % T I R 0 e A ik vk 2 RE E 4
K15, L BEBH 0 AR S8 LR . BRI R
ZRAE R =8 DURRA) 46 B B BROE & ik Ak i 0
SEAE ARG L L IF AR TE B h] 1 BR300 2% T
PRI SRR .

(b) SEM morphotogy of skeleton after CVI SiC 10 h
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Fig.3 SEM morphology of carbon foam after CVI SiC
for 10 h
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(a) SEM morphology of perforated structure after CVI SiC for 20 h

(b) SEM morphotogy of skeleton ligament after CVI SiC 20 h

& 4 CVISIiC 20 h kgL KR SEM B8 F
Fig.4 SEM morphology of carbon foam after CVI SiC
for 20 h
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(a) SEM morphology of perforated structure after CVI SiC for 30 h

(b) SEM morphotogy of skeleton ligament after CVI SiC for 30 h

K5 CVISiC 30 h 7K R A% SEM IR A
Fig. 5 Microstructure morphologies of carbon foam after

CVI SiC for 30 h
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Tab.1 Mean pore sizes of the carbon foams before and after
CVI SiC

WS CF CF-SiC-10 CF-SiC-20 CF-SiC-30

V- LR
¥ - 38.15 32.19 26. 85 21.42
jt/J\/ym




56 M

RIS A5 CVI SIC ¥ JZ % Bk 30 R 1 BE 2 1) 869

100

80

60

LR / %

401

201

CF  CF-SiC-10 CF-SiC-20 CF-SiC-30
6 BRI VR TR ALk )5 LB R AR Al

Fig. 6  Porosity of carbon foams before and after CVI
SiC
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Fig. 7 Load-displacement of carbon foams after CVI SiC
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Fig. 8 Compression strength and specific strength of the
carbon foams after CVI SiC
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