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Failure behavior analysis of silicide coating on

Nb-Hf alloy at surface high temperature

PAN Zhaoyi,ZHAO Qingrui, WANG Guoqiang, CAI Gang, SONG Guoxin
(Xv’an Space Engine Company Limited, Xi’an 710100, China)

Abstract: Nb-Hf alloy is the main structured material of the trust chamber in orbit-attitude con-
trolled liquid rocket engine. The Nb-Hf alloy is easily oxidized in high temperature and aerobic working
environment, so it is necessary to coat the alloy surface with high temperature oxidation resistant. In this
paper, the oxidation failure behavior of silicide coating on Nb-Hf alloy surface at high temperature is ex-
pounded by analyzing its high temperature oxidation, high temperature thermal shock, instantaneous high
temperature ablation and hot test behavior. The test results are as follows: under the oxidation conditions
below 1 800°C , a dense SiO, film is formed on the surface of the coating, so that the oxidation life of the
coating is longer than 2 h; Under the ultra-high temperature oxidation condition above 1 800°C , a large
amount of ablative grid structures are formed inside the coating due to high temperature thermal shock,
and no silica oxide film is formed on the surface and the oxidation life is less than 10 s. In the hot test,
the oxidation resistance of the coating is better when the outer wall temperature of the thrust chamber is
below 1 350°C, while the oxidation resistance of the coating decreases rapidly with the increase of the
coating temperature.
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Fig. 1 Surface and cross-sectional morphologyphotographs of sintered coating
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Fig.2 Cross-sectional morphology of coating after high temperature oxidation
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Fig. 3 Cross-sectional morphology and EDS analysis of coating after high instantaneous temperature
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