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Effect of in situ grown carbon nanotube on thermal conductivity of
carbon/carbon composites

ZHOU lJian-wei, LIAO Ji-qiao, WANG Zhan-feng

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

Abstract: Carbon nanotubes(CNTs)-grown carbon/carbon (C/C) composites which have CNTs in situ grown on carbon
fibers of needled carbon fiber felts, and pure carbon/carbon composites were fabricated by the chemical vapor infiltration
(CVI) method to investigate the effect of CNTs on room temperature Z direction thermal conductivity of C/C composites.
Thermal conductivity of samples were tested by laser flash method. The results show that the room temperature Z
direction thermal conductivity of CNTs-grown C/C composites is about 11.10 W/(m-K) which is generally 2 times that of
pure C/C composites with nearly the same density. The reason is that the favorable effect of CNTs on room temperature Z
direction thermal conductivity of C/C composites is achieved by better interfacial properties and formation of
high-textured pyrocarbon that has better graphitizability and higher thermal conductivity than other types of pyrocarbon.
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Fig.1 Representative SEM micrographs of pristine fibers

(inset) and CNTs-grown on carbon fibers(a) and TEM
micrographs of CNTs(b)
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Fig.2 Representative SEM micrographs of pure C/C
composites(a) and CNTs-grown C/C composites(b)
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Fig.3 Representative PLM photographs of pure C/C
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composites(a) and CNTs-grown C/C composites(b)
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Table 1 Correlative properties of pure C/C composites and

CNTs-grown C/C composites

Z-direction

Density/  Porosity/

Sample I o thermal diffusivity
(grem ") o a/(cm®s ™)
Pure C/C 1.39 27.0 0.065
composites
CNTs-grown
C/C composites 1.41 253 0.11
Z-direction thermal Mean
Sample conductivity graphitization
MW-m K degree g/%
Pure C/C 6.28 333
composites
CNTs-grown 11.10 70.3

C/C composites
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