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Effect of Spray Distance on Microstructure and Wear
Properties of Al,0,-TiO, Coating

WANG Xiaohui, LI Xinmei', ZHANG Jing
(School of Mechanical Engineering, Xinjiang University, Urumqi 830047, China)

Abstract: Al,0,-13 wt %TiO, coatings with different spraying distances were prepared on Q235 steel
substrates by atmospheric plasma spraying ( APS). Systematically investigations of the mass fraction
of a-Al,0,, micro-hardness, porosity and deposition thickness of the coatings in different spraying dis-
tances were carried out. The dry friction and wear experiments were studied and the wear failure mecha-
nism of the coatings was analyzed. The results showed that with the increase of spraying distance, the
phase transformation from a-Al,0, to y-Al,O, was increased, and the deposition thickness of the coating
was decreased. When the spraying distance was 130 mm, the coating had the best comprehensive
properties. When the deposition thickness was 285 pwm, the micro-hardness of the cross section was
1172 HV,,, and the porosity was 3.4 %, the wear loss of the coating was the least. The main wear failure
of coating was micro-ploughing. When the spraying distance was 110 mm, the fusion of coatings was

insufficient and ploughing effect was obvious. When the spraying distance was 150 mm , the phase of
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v-ALO, was increased and brittle fracture was obvious.

Keywords: atmospheric plasma spraying; micro—hardness; dry friction and wear; micro—ploughing;

ploughing effect
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