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Fig.1 Cross section diagram of ingot casting
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Fig.2 Surface (a) and section (b) morphologies of ceramic

coating
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Fig.3 Aperture statistical distribution of ceramic coating
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Fig.4 Surface (a) and section (b) morphologies of nickel plating EYEL, BRSIARER B, AL EER 3 & Ni
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Fig.5 Surface (a) and section (b) morphologies of nickel plating by electroplating and EDS line scanning of corresponding Fig.5b coating
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Fig.6 XRD patterns of coating: (a) ceramic coating and (b) nickel plating
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Fig.7 Section morphologies of sample without Ni plating after

casting: (a) macro morphology and (b) micro morphology
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Table 1 EDS analysis of sample without Ni plating after
casting in Fig.7b (at%)

Spot Ni Ta w
1 - 91.07 8.93
2 53.98 40.44 5.58
3 84.12 13.46 2.42
4 100.00
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Kl 8a iR 5 o A AR E AR I 2 WLk T T, wT A
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MK, o] CUE H &R E &S 6%, G 20 BH R I il
B ERE OR AR RS, B aE Ta-W SRk 5 I Al
M. %2 4K 8bH 1. 2 gk EDS riT4E R, 4RE
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Fig.8 Section morphologies of sample with Ni plating after

casting: (a) macro morphology and (b) micro

morphology
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Table 2 EDS analysis of sample with Ni plating after casting
in Fig.8b (at%)

Spot Ni Ta w
1 - 91.61 8.39
2 100
3 &

1) TSR AL BOR A 5 A 8 3 1 ) 4 P 88 0k
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A A TSR .
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Protection Coating on Ta-base Alloy in Molten Nickel Environments

Wang Yifei, Li Zhengxian, Huang Chunliang, Yang Haiyu
(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: Nickel was continuously plated via magnetron sputtering and electroplating on the surface of Ta-based alloy processed by
micro-arc oxidation, and its effects on the protection of the ceramic scale formed on the surface of Ta-based alloy to molten nickel was
investigated. Results show that the ceramic scale with a thickness of 30~35 um prepared by micro-arc oxidation is mainly Ta,Os. Although
the ceramic layer is continuous and bonds well to the alloy substrate, severe cracking and peeling occur when it contacts with the molten
nickel during casting, which causes the reaction of the Ta-based alloy. Fortunately, the protection effect of the ceramic scale to molten
nickel is greatly improved by the plated nickel layer with a thickness of 20~30 um. The ceramic scale is still continuous and integrity after
nickel casting. Thus, the nickel plating can be used as a protection coating for the ceramic scales on the Ta-based alloy prepared by
micro-arc oxidation in molten nickel environments.

Key words: Ta-base alloy; molten nickel; ceramic coating; nickel plating; protection effect
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