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Research and progress in the modification of plasma-sprayed
ceramic coating by laser technique

Wang Aihua, Xie Changsheng, Zhu Beidi, Tao Zengyi

(Department of Materials Science & Engineering, HUST)

Abstract: In recent years, the modification of plasma-sprayed ceramic coatings by
laser technique has been widely investigated and made a great progress at home and
abroad. It will broaden the application fields of plasma-sprayed ceramic coatings such as
in automobile engines and chemical industry to an extreme extent. This paper summa-
rizes the latest research achievements at home and abroad from following aspects: laser
treatment of plasma-sprayed ceramic coatings to densify the ceramic coatings, to en-
hance the homogeneity of microstructure and phase structures, to increase the hardness,
wear/ corrosion/ thermal-shock resistance. Finally, the problems remained and the de-
veloping trends have been pointed out in this field.
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Table 1 Phase changes of plasma-sprayed ceramic coatings before and after laser remelting

type of coating condition as-sprayed as-remelted

Zr0;-20wt. % Y, 0,5 CW CO,laser E>1]  90% ¢+ 10%: 97%c+2.8%¢

ZrO,-8wt. % Y,0,!!"} CW CO, laser c+t’ decreasing ¢ and increasing ¢, r
ZrOy-8wr. % Y,0, 1% 12] pulsed CO, laser 2% m + 98%¢” 100% ¢” (presence of antiphase bound-

aries inside the ¢’ and some amorphous)

ALO;-13wt. % TiO, ¢! CW CO, laser r-ALO; + a-ALO, + TIO,  a-ALO; + AL TiOs
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Table 2 Microhardness and wear resistance of plasma-sprayed ceramic coatings before and after laser remelting

microhardness

type of coating wear resistnace
as-sprayed as-remelted

Zr0,4! about 600HV 1200 ~ 1300HV /

Zr0,-8wt. % Y,0,! 850~ 920HV about 1500HV /

AL, O;-13wt. % TiO,!¢! about 946HV 1486~ 2000HV increased by 4 to 20 times
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Table 3 Thermal shock resistance of plasma-sprayed coating before and after laser remelting

cycles to failure

thickness of ceramic coating (mm) temperature range
as-sprayed as-remelted
1.0 400C 2000 2000
1.5 400C 550 2000
2.0 400C 250 1300
2.5 400C 50 500
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