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Abstract: To obtain CeO,-Y,0;-ZrO, thermal barrier coatings with more pores and better thermal insulation capabili-
ty, this research prepared NiCoCrAlYTa alloy bonding coatings on the K4169 superalloy surface by low temperature high
velocity oxygen fuel (LT-HVOF) and hollow powders ceria—yttria stabilized zirconia (CYSZ) top coatings by an atmos-
pheric plasma spray (APS) process. The thermal barrier coatings with more pores and great thermal insulation capability
were deposited by the APS process using hollow powders CYSZ. The morphology and microstructures of CYSZ coatings
sprayed by different currents (500, 600, and 700 A) were characterized using SEM and XRD. Thermal insulation prop-
erties of the CYSZ coatings and traditional agglomerated powders yttria stabilized zirconia 7YSZ coatings sprayed by dif-
ferent currents were examined. The results show that similar to traditional 7YSZ coatings, a relatively stable t—phase (t—
7Zr0),) formed in CYSZ coatings. The CYSZ coatings show a typical lamellar structure with more closed pores and microc-
racks. Moreover, at the temperature of 1 150 C, the thermal insulation property performs worse with the sprayed cur-
rent increasing, and accordingly. the thermal insulation property of CYSZ coatings are better than 7YSZ coatings.
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K1y CYSZ Fl 7CYSZ ¥y R iR T IE 5
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Table 1 Parameters of LT-HVOF spray

Parameters Value
Spray distance/mm 150
Combustion chamber pressure/MPa 1.5
Rate of oxygen/(L ¢ min™") 800
Rate of kerosene/(L « h™!) 13
Power feed rate/(g « min™") 50

x2 APSBERIZESH
Table 2 Parameters of APS spray

Primary gas, Secondary gas. Powder feed rate/ Spray
Parameters Voltage/V Current/A
Ar/(Lemin') H,/(L+*min ') (g + min™") distance/ mm
CYSZ 72 500, 600, 700 45 9 67 110
7YSZ 72 650 45 9 52 110
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Surface morphologies of the CYSZ and 7YSZ powders
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Fig. 2 Cross section backscattered electron morphologies of the CYSZ coatings with different spraying currents
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Fig. 3 Cross section morphologies of the 7YSZ and CYSZ thermal barrier coatings
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Fig. 4 XRD patterns of the 7YSZ and CYSZ coatings
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Fig. 5 Heating temperature curves of the right-side and
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Table 3 Thermal shock test results at 1 000 C for the

CYSZ coatings sprayed by different spraying currents

Current/A 500 600 700

Failure cycles 107 112 105
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