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Effects of CeO, addition on microstructure and high
temperature oxidation resistance of siliconized coating

WANG Hong-xing, LIU Bing-yi, YANG Shao-feng, ZHANG Yan

(School of Materials Engineering, Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: Using slurry pack cementation mixture with SiO, as siliconizing source, pure Al powder as reducer, NH,4Cl as
activator, Al,Osas inert additive and albumen (egg white) as cohesive agent, the electroplated specimens with a layer of
electroplating nickel originally deposited on copper were siliconized to prepare coating. The effects of CeO, oxides on
the microstructures and high temperature oxidation resistance of coating were studied. The results show that the phases of
the coating are transformed from Nij; Si;p+Ni,Si to NipSi+NiSi intermetallics after adding CeO, oxides. The oxidation
mass gain of Si-Al coating is decreased from 1/4 to 1/14 of that of pure copper. The oxide is primarily composed of SiO,,

Al,O; and a small amount of NiO. The oxide layer with smaller grain size is dense without cracks and pores, which

improves the high temperature oxidation resistance.
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Fig. 1
cementation at 900 C for 12 h: (a) Without CeO,; (b) With
CeO,

SEM images of coating after slurry packing
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Fig. 2 XRD patterns of coating surface after slurry packing

cementation at 900 C for 12 h: (a) Without CeO,; (b) With

CeO,
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Fig. 4 Surface morphology (a) and XRD pattern (b) of

siliconized coating after oxidation at 900 “C for 250 h
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Fig. 5 Surface morphology (a) and XRD pattern (b) of

modified siliconized coating after oxidation at 900 “C for 250 h
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