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Fig.1 Surface XRD patterns of the coatings prepared at 1450 ‘C

for different holding time
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Fig.2 Cross-sectional BSE images of the coatings prepared at 1450 “C for different holding time: (a) 0's, (b) 30's, (c) 60 s, (d) 180 s,

(e) 300 s, and (f) 600 s
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Fig.3 Microstructures of the original B4C particles and the coating/substrate interface of the coatings prepared at 1450 C

for different holding time: (a, d) 0's, (b, €) 30 s, and (c, f) 600 s
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sub-layer of the coatings with holding time
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Fig.6 Surface SEM images (a, b) and EDS analysis results (c~e) of the coating after oxidation at 1450 °C for different time: (a) 2 h and

(b) 100 h
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Fig.7 Cross-sectional BSE image of the coating after oxidation at 1450 °C for 100 h (a); enlarged microstructures of the oxide scale (b)

and interdiffusion zone (c); EPMA element mappings corresponding to Fig.7b and Fig.7c (d)
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Rapid Sintering Preparation and High Temperature Oxidation Behavior of MoSi,-B,C
Composite Coating on Nb Alloy

Zhang Ping, Ke Kaixuan, Chen Chenglong, Chen Zheng, Ren Xuanru, Feng Peizhong
(School of Material Science and Physics, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: MoSi,-B,C composite coatings were prepared on Nb alloy by spark plasma sintering process using pure Mo, Si and B,C powders
as the coating starting materials. The microstructure formation process and interface reaction characteristics of the coatings during SPS
were studied. The oxidation resistance of the coatings at 1450 <C was investigated. The results show that the MoSi, phase forms
completely in the coatings during the heating stage of sintering, and the B4C particles react with the neighboring MoSi, to form SiC and
Mo,Bs at the initial stage of holding time. During the sintering process, elements Si and B diffuse inwardly from the coatings to the Nb
substrate, forming an interdiffusion zone composed of NbSi,+NbB outer layer and NbsSis inner layer. The coatings can protect Nb alloy
effectively from oxidation at 1450 <C for at least 100 h, and dense SiO,-B,0O3 oxide scales are formed on the surfaces of the coatings. The
presence of NbB in the interdiffusion zone effectively impedes the inward diffusion of Si in the coating during the oxidation process.

Key words: Nb alloy; MoSi,-B4C composite coating; structural formation; high temperature oxidation resistance; spark plasma sintering
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