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Abstract : This study was aimed at observing the influence of laser irradiation on a ZrO;-8%Y203
ceramic coating layer fabricated by plasma spraying. The Zr0:-8%Y:03 ceramic powder was plasma
sprayed onto SS400 carbon steel substrate and laser irradiated on the coating layer under various
conditions of laser power and beam diameters. As to the as-sprayed specimen and laser-treated
specimen, a hardness test and a microstructure analysis were performed. Hardness was measured by
a microhardness tester; microstructure was observed by an optical microscope and a scanning
electron microscope. The result was that the microstructure of the laser-irradiated coating layer was
dense; porosities almost disappeared and hardness increased. It was also observed that microcracks
occured in the laser-irradiated coating layer.
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Table 1 Chemical composition of substrate
(wt%)
Fe Mn C P Si S
Bal. 1.01 0.14 0.019 0.23 0.004

Table 2 Chemical composition of powder used

(wt%)
Zr0; Y203 Al:O3 TiO» HfO,
Bal. 7.57 0.14 0.20 1.42

Table 3 Plasma spraying conditions

Primary gas(Ar) 0.41 [MPa]
Auxiliary gas(He) 0.62 [MPa)
Amperes 850 [A]
Gun traverse speed 6 [m/min]
Step interval 5 [mm)]
Spraying distance 80, 120, 160 [mm]

Table 4 Laser irradiation conditions
Laser scanning velocity 100 [mm/sec]
Interval of path 0.75 {mm]
Defocus length 0.00 {mm]
Beam diameter at focus 08, 14, 28 [mm]
Laser power 100, 300, 500 [W]
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Fig. 2 SEM photograph of the coating surface with different spraying distance
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Fig. 3 Microstructure of the cross section of coating layer with different spraying distance and

laser power
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Fig. 4 Microstructure of the cross section of coating layer with different beam diameter
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