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Formation mechanism and control of defects for
ZxC ceramic coatings by chemical vapor deposition
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Abstract: In order to reduce the defect and improve properties and service life of zirconium carbide (ZrC) coatings, the
feature and forming mechanism of defect from chemical vapor deposition process were analyzed. ZrC coatings were
prepared on carbon/carbon substrate using ZrCl;+C3Hgt+H,+Ar system. The results show that three types of defects, such
as cracks, exfoliation and “vermicular” bulges were studied by surface and fracture SEM images. The defects
characteristics and formation mechanism of defects were analyzed. The cracks were induced by growth and thermal stress.
The results show that exfoliation always take place at edges of samples where the stress concentrates. Slow deposition is
favorable to the coating defects control, especially to the plane-defects. “Vermicular” bulges take place at gas inlet where
turbulent flow forms, which can improve the toughness of the coating.
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Fig. 1 Schematic diagram of CVD system
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Fig. 2 Different kinds of cracks in ZrC coatings: (a) Network cracks and surface penetrating crack; (b) Face defect; (c) Lamellar

crack; (d) Inner penetrating crack
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Fig. 4 Schematic diagram of vertical cracks between ZrC
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