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High temperature friction properties of NiCoCrAlYTa-Al,O, composite
coating by atmospheric plasma spraying
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Abstract: NiCoCrAlYTa-Al,O, composite coatings were prepared on 0Cr25Ni20 austenitic stainless steel by atmospheric plasma spraying
( APS) . The microstructure phase composition micro-hardness and high temperature ( 500 °C) friction properties of the coatings were
studied. The results show that the NiCoCrAlYTa-Al, O; coating has typical layered microstructure and good bonding among layers. There are
a large number of micropores in the coating and the hard phase and the soft phase are dispersedly distributed which effectively inhibits the
generation and propagation of cracks during high temperature wear process. The wear resistance of the coating is significantly better than that
of the austenitic stainless steel. During the high temperature wear process oxidation products are formed on the coating surface which
actassolid lubrications. The wear failure modes of the NiCoCrAlYTa-Al, O; coating are abrasive wear fatigue wear and adhesion wear.
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Table 1 Spraying parameters of the APS

Fig. 1 Particle morphologies of the APS powders
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Fig.2  Schematic of the pin wear test
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Fig.3 XRD patterns of the APS powder and coating
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Fig.4 TEM image and SAED pattern of the amorphous
phase in NiCoCrAlYTa-Al, O, coating
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Fig.5 Section morphology of the NiCoCrAlYTa-Al, O coating
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Fig.6  Micro-hardness curve of the NiCoCrAlYTa-Al, O, coating
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Fig.8 SEM images(a c¢ e) and EDS patterns(b d f) of the NiCoCrAlYTa-Al, O, coating surface after wear of different turns
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