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Abstract: Columnar YSZ ceramic layer and layered YSZ ceramic layer were respectively prepared by plasma spraying-
physical vapor deposition (PS-PVD) and atmospheric plasma spraying (APS). The structures and heat insulation properties of
PS-PVD coatings were compared with those of APS coatings under gas thermal shock test at 1 250 C. The result show that
after gas thermal shock, both coatings were mainly composed of t'-phase and c-phase. The micro-cracks of APS-YSZ were
growing and local layer peeling occurred to the YSZ layer, while the gap of “cauliflower head” of PSPVD-YSZ were larger
and larger and the “cauliflower head” appeared local peeling off after gas thermal shock for long time. The results also
indicated that the resistance to oxidation and heat insulation effect of YSZ prepared by PS-PVD were superior to that of YSZ
prepared by APS for long gas thermal shock testing.
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Table 1 Parameters of APS and PS-PVD process
Parameters APS PS-PVD
Power / kW 131.4
Current / A 680
Voltage / V 67
Ar flow rate / (L-min™) 45 35
H, flow rate / (L-min™") 5
He flow rate / (L-min™") 60
Carrier gas Ar / (L-min™") 4 16
Feed rate / (g'min™) 40 24
Stand-off distance / mm 110 950
Chamber pressure / Pa 150
Pre-heating temperature / ‘C ~200 938
CCD Camera
‘ " Sample
Gun Thermocouple
) 3
—
Infrared thermometer Fixture

K3 PR AR O G R B
Fig. 3 Schematic diagram of gas thermal shock testing platform
for TBC
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Fig. 4 XRD patterns of YSZ layer prepared by APS and PS-PVD after different thermal cycles
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Fig. 5 Surface morphologies of YSZ layer after different thermal shock cycles
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Fig. 6 Surface morphologies and EDS analysis of peeling points of YSZ layer after 1 000 cycles of thermal shock test
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Fig. 7 TGO morphologies of bond coat/ceramic layer interface after different thermal shock cycles
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