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Fig.2 SEM images and WDS analysis of coating surface before and after different cycles of thermal shock: (a) the original coating,

(b) 100 cycles, (c) 200 cycles, (d) 300 cycles, (e) 400 cycles, and (f) coating spalling
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Fig.3  Cross-sectional images (a, c¢) and EPMA element

distribution (b, d) of original coating (a, b) and coating

after 100 thermal shock cycles (c, d)
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Fig.4 Cracks propagation of coating after different cycles of
thermal shock: (a) 100 cycles; (b) 200 cycles; (c) 300

cycles; (d) 400 cycles; (e, f) crack propagation to the

substrate
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Fig.5 SEM cross-sectional image of coating (a) and XRD
pattern of the oxide after 400 cycles of thermal shock (b)
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Thermal Shock Behavior and Crack Propagation of MoSi, Coating on Molybdenum
Alloy

Xiao Lairong'?, Zhang Bei', Cai Zhenyang'?, Sun Guoji', Li Wei', Liu Jianfei', Piao Shengming'
(1. Central South University, Changsha 410083, China)
(2. Key Laboratory of Nonferrous Metals Materials Science and Engineering, Ministry of Education, Changsha 410083, China)

Abstract: An adherent MoSi, coating on Mo-based alloy was prepared by a fused slurry method. The thermal shock resistance of the
coating was evaluated by cycle tests from room temperature to 1600 °C in air. Besides, the microstructures, morphology and crack
propagation of the coating were analyzed by SEM, EPMA, WDS and XRD. The results show that the coating can withstand thermal shock
of 400 times from room temperature to 1600 °C. During the oxidizing process, the coating evolves from the original MoSi>-MosSi; bilayer
structure into Si0>-MoSi>-MosSi; multilayer structure. At the initial stage of the thermal shock, the longitudinal cracks are formed and
gradually extend to the substrate, and run through the coating at the later thermal shock stage. In the meantime, the volatilization of MoO;
increases the stress of the interface of coating/substrate to cause transverse cracks, resulting in the spalling and failure of the coating.

Key words: molybdenum alloy; silicide coating; MoSi»; thermal shock; crack propagation
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