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Effect of in-situ carbon nanotubes on chemical vapor
deposition SiC coatings

LI Jun, TAN Zhou-jian, ZHANG Xiang, LIAO Ji-qiao

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

Abstract: The CNT-SiC/SiC composite coating was deposited on carbon/carbon composites by chemical vapor
deposition (CVD) with methyltrichlorosilane (MTS) as the precursor. The SiC deposition rate and surface micro-
morphology of the in-situ growth CNTs sample were investigated. The results show that CNTs accelerates the SiC
deposition rate and improves the deposition uniformity, the average mass gain rate is improved by 5% and finer grain SiC
is obtained. After oxidation at 1 100  for 10 h, the mass losses of the single SiC and CNT-SiC/SiC coated samples are
41.11% and 34.32%, respectively. After thermal cycling between (1 100, 3 min) and (room temperature, 3 min) for 15
times, the mass losses of the single SiC and CNT-SiC/SiC coated samples are 33.17% and 30.25%, respectively. The
mass loss of the coated samples is mainly resulted from the debonding of some coating and the formation of holes on the
coating surface.
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Fig.1 Mass increase rate curves of samples
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Fig.2 Morphologies of carbon nanotubes before and after SiC deposition by CVD: (a) Morphology of carbon nanotubes; (b) SiC

deposition for 30 min; (¢) TEM image of SiC deposition for 15 min; (d) EDX pattern of Fig.2(c)
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Fig.4 Surface micro-morphologies of SiC coatings by CVD: (a), (b) CNT-SiC/SiC coated samples with SiC deposition for 2 h and
3 h, respectively; (c), (d) SiC coated samples with SiC deposition for 2 h and 3 h, respectively
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Fig.5 Isothermal oxidation mass loss curves of coated

samples in air at 1 100

Fig.6 Oxidation mass loss curves of coated samples in air
during thermal cycle between 1 100

and room temperature

7

Fig.7 Surface micro-morphologies of coated sample before and after oxidation: (a) Before oxidation, CNT-SiC/SiC coating;
(b) After oxidation, CNT-SiC/SiC coating; (c) Before oxidation, SiC coating; (d) After oxidation, SiC coating
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