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Electro-thermal Explosion Plasma Spray Coating of NiAl base

WEI Shi-cheng, XU Bin-shi, WANG Hai-dou, JIN Guo

(Academy of Armored Force Engineering, National Key Laboratory for Remanufacturing Technology, Beijing 100072
China)

Abstract: Prepare two kinds of plasma spray coatings: NiAl and NiCrAIRE, by using instantaneous high-energy shock wave
effect produced by electro-thermal explosion of metal conductor alloy foil of NiAl base. It is shown that spray coatings possess
nano-structure and micro-structure, meanwhile coating can form a metallurgy binding layer with its base body, and there is an
evident buffer layer between coating and its base body. Corrosion changing rule of these two plasma spray coatings can be
gained after anti-corrosion testes under the conditions of high temperature oxidation, chloridization, and sulfuration, and then
sequentially select better NiCrAIRE electro-thermal explosion plasma spray coating of anti-corrosion and heat resistance.
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Fig. 1 Electric circuit diagram of electro-thermal

explosion spray coating experiment unit (1. Transformer
2.Resistor 3. Energy accumulating capacitor set 4.
Triple-pole switch 5. Trigger 6. Electric explosion chamber)
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Fig.2 Two types of nickel base electro-thermal explosion spray coatings high temperature corrosion dymamic curves

(a)Oxidization corrosion  (b)Chlorination corrosion
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Fig.3  Surface SEM photos of electro-thermal explosion spraying coatings before corrosion
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Fig.4  Surface SEM photos of electro-thermal explosion spraying coatings after corrosion
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Fig.5 Cross section SEM photos of electro-thermal explosion spraying coatings before corrosion
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