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Preparation and microstructure of ZrC coatings for C/C composites

WANG Ya-lei, XIONG Xiang, LI Guo-dong, ZHAO Xue-jia

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

Abstract: ZrC coatings were deposited on C/C composites by low pressure chemical vapor deposition (LPCVD) at
different temperatures, and the ZrCly powders were transported in solid state. X-ray diffractometry and scan electron
microscopy were employed to investigate the effects of deposition temperature and position on the phases and surface
morphologies of ZrC coatings. The results show that the coatings are composed of cubic ZrC in the temperature range
from 1400 C to 1600 “C. The preferred orientation of the ZrC coatings varies with the growth temperature increasing.
At 1400 and 1 500 °C, the preferred orientation of the ZrC coating is (200), but it changes to (220) and (200) at 1 600
C. As temperature increasing, the grain size increases and the shape of the grains changes from spherical to tetrahedral
pyramid. Within the temperature range froml 400 ‘C to 1 600 C, the ZrC coatings with uniform phase, orientation and
surface morphology are deposited in the reactor scale from —100 mm to —230 mm.
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Table 1 Process parameters for LPCVD-ZrC coating
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Fig. 1 Schematic diagram of LPCVD reactor
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Fig. 2 XRD patterns of ZrC coatings deposited at different

temperatures
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Table 2 Texture coefficients (7C) of ZrC coatings
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Fig. 3 Crystalline size of ZrC coatings at different deposition

temperatures
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Fig. 4 Surface morphologies of ZrC coatings deposited at different temperatures: (a), (b) 1 400 °C; (c), (d) 1 500 C; (e), (f) 1 600 C
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Fig. 6 XRD patterns of ZrC coatings deposited at different

deposition positions: (a) 1400 C; (b) 1500 C;(c) 1600 C
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Fig. 7 Surface morphologies of
different

ZrC  coatings  at
depositions: (a), (b) Position a;
(c), (d) Position b; (e), (f)
Position c; (g), (h) Position d
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