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ABSTRACT: This work aims to improve the corrosion resistance of Y,0; partially stabilized ZrO, (YSZ) thermal barrier
coatings to molten salt. In this study, A pulsed Nd:YAG laser system was applied to modify surfaces of air plasma spray (APS)
YSZ coatings, and the laser parameters were optimized. The as-sprayed and laser-modified coatings were both exposed to hot
corrosion tests at 700 C and 1000 ‘C for 4 h in V,0s molten salt. The phase constitution, microstructure and chemical

composition of as-sprayed and laser-modified coatings before and after hot corrosion tests were characterized by XRD. SEM
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and EDS, and the effects of laser modification on phase stability of coatings were analyzed by calculating the content of m-ZrO,

on the surfaces of coatings after hot corrosion. Laser glazing layers on coating surfaces presented a dense columnar crystal

structure, with some vertical cracks through the layer. Like the as-sprayed coating, the modified layer remained metastable

tetragonal (t”) phase. Corrosion products of modified coatings corroded at 700 ‘C and 1000 C for 4 h were ZrV,0,, YVO,

and small amounts of monoclinic (m) ZrO,, and m-ZrO, and YVO,, respectively. Under the same molten salt corrosion

conditions, the type of corrosion products of non-modified YSZ coating was the same as that of the modified coating, but with a

higher m-ZrO, content, which indicated that more decomposition of t’ phase due to corrosion. Therefore, laser modification can

improve the t’ phase stability of YSZ coating, and the modified coatings have a better corrosion resistance to molten salt.

However, molten salt penetration into the coating through the vertical crack in the glazing layer is undesirable, which is harmful

to the long-term stability of the coatings.

KEY WORDS: thermal barrier coatings (TBCs); air plasma spray (APS); Y,0j stabilized ZrO,; laser modification; V,0s corrosion
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Tab.1 Process parameters of plasma sprayed YSZ TBC

Parameter Value
Current/A 560
Voltage/V 53
Primary gas, Ar/(L-min"") 40
Secondary gas, H,/(L-min™") 10
Feedstock giving rate/(g-min™") 22
Spray distance/mm 100
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Tab.2 Process parameters of Nd:YAG laser system for the
modification of YSZ TBC

Parameter LG-1 LG-2
Average power/W 60 60
Pulse frequency/Hz 15 15
Scanning speed/(mm-s™") 10 10
Spot diameter/mm 1
Overlap rate®/% 33.3 0

Notes: a is calculated value.
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Fig.1 Sample states of YSZ coatings by laser modification, heat treatment and hot corrosion
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Fig.3 Surface and facture cross section images of modified coatings: LG-1 (a, b), LG-2 (c, d)
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Tab.3 Chemical composition of different regions in Fig.5
at%

Point Zr \Y o Y
A 15.6 25.2 59.2
B 16.7 68.8 14.5
C 39.3 59.5 1.2
D 17.5 64.8 17.7
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