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Research of Anti-corrosion and Heat Resistance Performance of Electro-thermal Explosion Plasma
Spray Coating of FeAl Base

WEI Shi-cheng XU Bin-shi WANG Hai-dou JIN Guo LV Hong
National Key Laboratory for Remanufacturing Technology Beijing 100072

Abstract: Three kinds of plasma spray coatings FeAl, FeCrAl and FeCrAIRE were prepared using instantaneous
high-energy shock wave effect during electro-thermal explosion of FeAl conductor alloy foil. It was shown that the spray
coatings possess mixed nano- and micro-structures, they can form a metallurgical bonding with substrate and an evident
buffer layer between coating and base metal. The corrosion rule of these three plasma spray coatings can be obtained through
anti-corrosion testes under the conditions of high temperature oxidation, chloridization, and sulfuration, and then The
FeCrAIRE electro-thermal explosion plasma spray coating was selected for anti-corrosion and heat resistance use.
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Fig.2 High temperature corrosion dymamic curves of iron base electro-thermal explosion spray coatings  (a) Oxidization

corrosion (b) Chlorination corrosion (c¢) Sulfuration corrosion

Fig.3 Surface SEM morphologies of plasma electro-thermal explosion spraying coatings before corrosion
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Fig.4 Surface SEM morphologies of plasma electro-thermal explosion spraying coatings after corrosion
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Fig.5 Cross section SEM morphologies of plasma electro-thermal explosion spraying coatings before corrosion

Fig.6  Cross section SEM morphologies of plasma electro-thermal explosion spraying coatings after corrosion
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Fig.7 Local EDS analysis of FeAl coating after corrosion ~ ><400
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Fig.8 Local EDS analysis of FeCrAl coating after corrosion ~ ><400

FeAl

Cr203
RE
La Ce Y Pr Nd

Cr

Ce Y

(NaCl)

(F 6203 A1203



5 FeAl

9 FeCrAIRE

Fig.9 Local EDS analysis of FeCrAIRE coating after corrosion
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