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Fig. 2 Porosityand micro-hardness of feather-like columnar

YSZ coatings with different bond coating
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Fig. 4 XRD patterns of two kind of TBCs’

surface after thermal shock cycles
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Fig. 5 Surface microgarphs after thermal shock failure of two kind of TBCs
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Thermal shock performance of PS-PVD thermal barrier coatings
with different bond coating materials

MAO Jie', LIU Fei'*, DENG Zigian', DENG Chunming' , LIU Min', ZENG Dechang’, LIANG Xinghua’
1. Guangdong Institute of New Materials, National Engineering Laboratory for Modern Materials Surface Engineering
Technology, The Key Lab of Guangdong for Modern Surface Engineering Technology, Guangzhou 510650, China; 2. Faculty
of Material Science and Engineering , South China University of Technology, Guangzhou 510641, China; 3. Guangxi University
of Science and Technology, Liuzhou 545006, China

Abstract:In order to explore the influence of different bond coating materials on the thermal shock performance of
YSZ ceramic coating prepared by plasma spray-physical vapor deposition (PS-PVD) , two different NiCoCrAlYTa
and NiCrAlY bond coatings and YSZ ceramic coating were prepared on DZ40M superalloy by PS-PVD process. The
bond coating and YSZ ceramic coating were characterized by SEM and XRD. The morphology, microhardness and
phase of the YSZ ceramic coating deposited on the surface of the two bond coatings were characterized. The thermal
shock performance at 1100 °C and failure mode was studied for the two coatings. The results show that the two bond
coatings of NiCoCrAlYTa and NiCrAlY prepared by PS-PVD are very dense, and ceramic coatings are typical
feather-like columnar structures. The porosity of NiCoCrAlYTa-7YSZ and NiCrAlY-7YSZceramic coatings are
16.1% and 16.5% , respectively. The microhardness HV 5 is 615.8 and 683.6, respectively. The coating
structure,, porosity and hardness of YSZ ceramic are not sensitive to differences in bond-coating composition. The
water quenching test at 1100 °C showed that the thermal shock resistance of NiCrAlY-7YSZ coating was better than
that of NiCoCrAlYTa-7YSZ coating. The failure mode is that during the frequent low-temperature-high temperature
thermal cycle, the cracks inside the feather-like columnar structure begin to be generated and expanded, and the
surface of the cauliflower head is first peeled off to form pitting pits. As the number of thermal shocks increases,
more pitting pits appear randomly and expand, and then connect to form a large-area spalling zone.

Key words:; plasma spray-physical vapor deposition; metal bonding layer; YSZ ceramic layer; thermal shock

performance ; itting corrosion



