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Table 1 Parameters of the laser melting for plasma sprayed Al:O: and AT coatings

No AT ceramic coatings . -
P /W D /em V. /em/s E /kW/em” J /1 em”
1# 400 0.2 5 12. 732 400
24 500 0.2 5 15.915 500
Al:0s ceramic coatings
P /W D /em V. /em/s E /kW/em’ J /.]/131112
5# 800 0.25 6 16. 297 533.3
O# 1000 0.25 6 20. 372 666. 7
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Fig. | X-ray diffraction patterns for A3 specimen of
Al203 ceramic coating before and after laser melting
a: after melting; b: before melting
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Fig. 2 X-ray diffraction patterns for C3 specimen of
AT ceramic coating before and after laser melling
a: after melting; b: before melting
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Fig. 3 SEM morphology of C3 coating remelted under Fig.4 SEM morphology of C4 coating remelted under
2#  condition 2#  condition
(@) surface (18X); (b) cross—section (90X) (a) surface (12X): (b) cross—=section (200X)
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Fig. 5 Surface morphology of C3 and C4 coatings Fig. 6 SEM maorphology of A3 coating remelted under
remelted under 1# condition 5# condition

(a) C3 coating (4003): (b) C4 coating (400X) (a) surface (20X); (D) cross—section (45 X)
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Influences of Additive SiO: in Plasma Sprayed Ceramic Coatings
and Subsequent Laser Remelting

Yang Yuanzheng
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Abstract The influences of additive SiO2 in the plasma sprayed ceramic coatings and
subsequent laser remelting have been investigated in this paper. The liquid-sintering ef-
fect of Si021s considerably obvious in the ceramic coating ZrO: of a high melting point,
while this effect is not apparent in Al203 coating possessing a relatively low melting
point. During laser remelting, the additive SiOz can not only reduce the cooling stress of
the remelted layer in ZrO2 coating, but also hinder the spreading of cracks. While in
Al203 coating, in addition to the above effects, SiO2 can further make the grain-size dis—
tribution more uniform and form a continuous glassHike matter around the grain bound-
aries, thus the formation and spreading of cracks will be suppressed. As to Ti0O2, dur-
ing laser remelting, it will react with Al203 transforming into TiAl:0s that possesses a
large anisotropic coefficient of expansion, thus it will lead to a big and asymmetrical
stress and finally some cracks occur in the remelted layer.

Key words plasma spraying, laser remelting, additive 5i02, liquid sintering, stress
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