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Tribological Properties of Plasma Sprayed ZrO,/Al,0O; Ceramic Coatings

AN Jia—cai, DU San-ming, XIAO Hong-bin, ZHANG Yong-zhen

(School of Materials Science and Engineering, Henan University of Science and Technology, Luoyang Henan 471003)

Abstract: The different content of ZrO, in ZrO,/Al,O; ceramic coatings were prepared by plasma sprayed on 20 steel
substrate, and the tribological properties of coatings were tested on the QG-700 high temperature atmosphere wear tester at
room temperature and dry sliding wear. With JSM-5160LV scanning electron microscopy (SEM), we observed the wear
surface of coatings and morphology of wear debris. The following conclusions were reached: the tribological properties of
40ZAT coating were more improved than 10ZAT and 20ZAT coatings; the content of ZrO, had certain effect on friction and
wear of plasma sprayed ZrO,/Al,O; ceramic coatings. As for ZrO,/Al,O5 ceramic coatings, the wear mechanism was mainly
micro—fracture due to spalling wear.
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Table 1 Plasma spraying process parameters

Z2HAH TIRESH BESH
HLE /A 503 497
HJE /V 65.2 70.0
H, & / (L/min) 1.2 1.6
Ar i & / (L/min) 35 30
WS IEE [ mm 100~120 100~120
WA | © 90 90
K= [ (g/min) 60 30~40
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Fig.1 Friction coefficient curves of coatings and 20 steel
with time
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Fig.2 Effect of different velocity on friction coefficient of
coatings
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Fig.3 SEM morphology of wear mark of 20 steel and coatings
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Fig.4 EDS and SEM morphology of worn surface of coatings
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Fig.5 SEM morphology of worn debris (a) 20ZAT coating (b) 40ZAT coating
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