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Preparation and structural formation of oxidation-resistant silicide
coatings on Nb-based alloy by pack cementation technique

ZHAO Lu-xiang, GUO Xi-ping, JJANG Yuan-yuan

(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Oxidation-resistant silicide coatings on an Nb-based alloy were prepared by pack cementation technique. The
holding temperatures were 1 050, 1 150 and 1 250 “C and the holding time were 2, 5, 10, 15 and 20 h, respectively. The
structure, phase constituents and compositional distribution in the coatings were analyzed by SEM, EDS and XRD
techniques. The formation mechanism and growth kinetics of the coatings were discussed and measured. The results
show that the phase constituent of the coatings is (Nb, X)Si, (X represents Ti, Cr, Hf and Al elements). Double layers

exist in the coatings, and the upper layer is denser. A transitional layer and a diffusion zone form between the coating and

base material. The coating growth kinetics at 1 050, 1 150 and 1 250 ‘C were all fitted well to parabolic laws.
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Fig.1  Cross-sectional optical micrographs of coatings: 1

050 °C, 15 h; (b) 1 150 C, 15 h; (¢) 1250 °C, 15 h
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Fig.2 XRD patterns of coating and transitional layer after

pack cementation at 1 250 ‘C for 2 h: (a) Coating; (b)

Transitional layer
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Fig.3 SEM images of specimen after pack cementation at 1 250 C for 10 h: (a) Outer coating; (b) Inner coating; (c) Transitional

layer; (d) Surface of coating
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Fig.4 EDS map scanning patterns of coating and transitional layer after pack cementation at 1 250 ‘C for 10 h: (a) Coating; (b)

Transitional layer
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Fig.6 Reaction kinetics curves at different holding temperatures: 1 050 C; (b) 1 150 C; (c) 1250 C
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