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Effect of Si/Zr Mass Ratio on the Microstructure and Anti—oxidation
Property of SiC/ZrC Coating
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Abstract: A SiC and SiC/ZrC anti-oxidation coating was fabricated on the surface of C/C composites by re-
active melt infiltration method. The influences of the mass ratio of Si and Zr in the infiltration powder on the
phase composition, microstructure of the anti—oxidation coating were investigated by XRD, SEM and EDS.
The high temperature anti—oxidation property of SiC and SiC/ZrC coating at 1 400 C in static air was also
studied, and the anti - oxidation mechanism of the SiC/ZrC coating was probed preliminarily. Results show
that as the mass ratio of Si and Zr in the infiltration powder varying from 4.5 : 1.5 to 2 : 4, the coating com-
pactness of the as—prepared SiC/ZrC coating first increase and then decreases, however, the coating thickness
of the composites decreases gradually. When the mass ratio of Si and Zr is 3 ¢ 3, the as—prepared SiC/ZrC
coated C/C composites present excellent anti—oxidation property and the weight gain is about 0. 5% after oxi-
dation at 1 400 C for 6 h in air, whereas under the same condition that the weight loss of the prepared SiC
coated composites is 26. 71% after oxidation for 5 h. The outstanding anti—oxidation property of the prepared
SiC/ZrC coating is mainly attributed to the dense and continuous ZrSiO, —SiO, - ZrO, glass film generated on
the coating surface during the oxidation process.
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Fig.1 XRD patterns of the SiC and SiC/ZrC coating

sprepared with different mass ratio of Si, Zr and C as in-

filtrator
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(d) Si:Zr:C=4.5:1.5:1, cross section

(g) Si:Zr:C=2:4:1, surface (h) Si:Zr:C=2:4:1, cross section
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Fig. 2 Surface and cross section morphologies of the SiC and SiC/ZrC coatings prepared with different mass ratio of

Si, Zr and C as infiltrator
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Fig. 3 Isothermal oxidation curves in air at 1 400 C of
SiC and SiC/ZrC coatings C/C composites prepared with

different mass ratio of Si, Zr and C as infiltrator
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ter oxidation for 6 h in air at 1 400 C
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Surface morphologies and EDS analysis of the SiC/ZrC coating prepared with Si, Zr and C mass ratio of

3 : 3 : 1 as infiltrator after oxidation for 6 h at 1 400 ‘C in air
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