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Thermal conductivity properties of carbon/carbon composites with
thin felt laminate at high temperature

XU Hui-juan, XIONG Xiang, YI Mao-zhong, HUANG Bai-yun, WANG Hui

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Two types of carbon/carbon(C/C) composites for thin felt laminate carbon fiber perform with rough
laminar(RL) pyrocarbon structure and smooth laminar(SL) pyrocarbon and pitch carbon structure were fabricated by
chemical vapor deposition and impregnation of pitch. The thermal conductivity properties for perpendicular to carbon
fiber piling at room temperature to 800 ‘C were investigated on a JR—3 thermophysical properties test apparatus. The
mechanism of thermal conductivity was analyzed. The results show that the thermal conductivity coefficient of sample A
with rough laminar(RL) pyrocarbon structure decreases with increasing temperature and keeps stable above 400 C.
Thermal conductivity coefficient of sample B with smooth laminar(SL) pyrocarbon and pitch carbon structure increases
with increasing temperature and keeps stable above 300 ‘C. Thermal conductivity coefficient of sample A is higher than
that of sample B. The mechanism of thermal conductivity for two kinds of C/C composites is determined by phonon
conducting. Two kinds of phonon scatterings contribute differently to different matrix carbon. The thermal conductivity
properties of sample A at high temperature are mainly determined by scattering distance between phonons and special
heat. The thermal conductivity properties of sample B at high temperature are mainly determined by scattering of
phonons aroused by asymmetric structure and special heat.
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Fig.1 Laser flash apparatus principle
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Fig.2 Polarized optical micrographs of specimens
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Table 1 Physical properties of specimens

PEfE BBEEAgem™)  ABALE/% PRI /nm
A 1.80 78.7 18.9

B 1.83 53.8 9.5
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Table 2 Special heat of specimens at different temperatures

SEL S 1/ °C iifﬁf/ L i?ﬁfi

25 0.671
RT~100 0.782 100 0.894
RT~200 0.876 200 1.138
RT~300 1.037 300 1.346
RT~400 1.123 400 1.517
RT~500 1.252 500 1.651
RT~600 1.307 600 1.748
RT~700 1.390 700 1.808
RT~800 1.427 800 1.831
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Table 3 Thermal diffusivity of specimens at different

temperatures
WP (em®s )
/T

B A FEEB
25 0.280 0.112
100 0.205 0.097
200 0.152 0.084
300 0.118 0.073
400 0.100 0.065
500 0.090 0.060
600 0.085 0.055
700 0.083 0.053
800 0.081 0.050
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