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Abstract: In the study, high temperature abradable coatings were prepared by low pressure plasma spray process,

the microstructure of coatings was observed by optical microscope, the coating residual stress with different

thickness were measured by the combination of layer by layer and curvature method, and the distribution and

trend chart of coating thickness and residual stress were formed. The heat treatment techniques to control and

eliminate residual stresses inside the coating were adopted. The results show that the surface residual stress of the

low temperature plasma sprayed high temperature resistant coating increases with the thickness of the coating.

The coating will crack naturally when the coating thickness reaches the limit value of about 0.6 mm. The heat

treatment process can reduce the residual stress of the coating caused by thermal stress.

Keywords: Superalloy coatings; Layer-by-layer and curvature method; High temperature abradable; Residual

Stress; Heat treatment
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Fig. 1 SEM of MCrAlY powder: 200X magnification
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Table 1 Process parameters of low pressure plasma spray coating
(L/min) (L/min) (L/min) (g/min) (A) V)
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Fig. 2 Layer-by-layer peeling curvature detection
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Fig. 3 Morphology of superalloy powder coating:
(a) original sample 200X, (b) sample 200X after corrosion, (c) sample coating 200X after corrosion
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Table 2 Statistical table of residual stress of different coating thickness
0 1 2 3 4 5 6 7 8 9 10 101 12 13
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Fig. 5 Distribution trend of residual stress of different Fig. 6 Distribution trend of coating residual stress after heat

coating thickness treatment with different coating thickness
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