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Performance of High Temperature Oxidation Resistance of MCrAlY Coating

Prepared by High—energy and High-speed Plasma Spraying

LV Yan-hong, WANG Jun, WU Zi-jian
(China Iron & Steel Research Institute Group, Beijing 100081)

Abstract: To improve the high temperature oxidation resistance of Ni; Al-based alloy 1C6, the MCrAlY coat-
ing was prepared by high—energy and high-speed plasma spraying equipment. After oxidation for 300 hours
under high—temperature, the antioxidant property was tested. The results show that the oxidation weight is 5.
584 g/m* and the oxidation rate is 0. 019 g/ m” « h, reaching the complete antioxidant level. Tt is analyzed that
the coating is tightly combined with the base and the fewer pores, cracks, and oxide inclusions effectively block
off the oxygen, which slows down the growth of oxide. A large amount of Al, O, films exist on the surface of
the coating, which hinders the diffusion of the metal and oxygen and decrease the oxidation rate. Moreover,
the element Y and Y,O;in the coating increase the adhesion of the oxide and restrain the diffusion of oxygen.
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Fig. 1 Morphologies of the MCrAlY powder
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Table 1 Chemical composition of MCrAlY powder(w/% )

Element Ni Cr Al Y O Co

Content 32.96 21.58 8.84 0.97 0.018 Bal
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Table 2 Preparation parameters of the coating

Parameters Value
Arc voltage/V 120
Arc current/A 580
Spraying distance/mm 120
Flow rate of Ar/(L » min™") 58
Flow rate of H, /(L » min™!) 6
Flow rate of N, /(L » min™!) 15
Flow rate of powder/(g * min™") 50
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Fig. 2 Microstructure of MCrAlY coating before and after oxidation
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Fig. 3 XRD of the coating before and after oxidation
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Table 3 Results of the high temperature oxidation resist-

ance of the MCrAlY coating

Average oxidation

Time/ ) ) Average oxidation
h weight gz.lln rate/(g e m™? « h'")
/(g m?)

5 1.748 0. 349
25 3.665 0.146
50 4. 348 0. 087
75 4.645 0.061
100 4. 944 0. 049
150 5.072 0.033
200 5. 242 0.026
250 5.455 0.021
300 5.584 0.019
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Fig. 4 Curve of the oxidation weight of the MCrAlY

coating
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Fig. 5 Curve of the oxidation rate of the MCrAlY coating
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