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Abstract: The required performance of the engine and turbine becomes increasingly high. As the substitute for 8YSZ
coatings, the double ceramic layer thermal barrier coatings are expected to work above 1 200 'C for a long time. In this
paper, nanostructured 1.Z/8YSZ double ceramic layer thermal barrier coatings were prepared by plasma spraying. The
feedstock, microstructure and phase compositions were studied by X -ray diffraction (XRD) and scanning electron mi-
croscopy (SEM). Thermal insulation effect, thermal shock and high temperature oxidation behavior of coatings were in-
vestigated using dual tensile test, water quenching method and Japanese industry standard. Compared with 8 YSZ coating,
the double ceramic layer coating shows better heat-shielding (increased by 35%) , better anti—thermal shock (twice) per-
formance and the failure time induced by thermal oxidation is elongated to more than 100 h.
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Table 1 Parameters of the thermal spraying

Parameters NiCoCrAlY 72r0,-8% Y, O, La, Zr, O,
Current/A 530 570 650
Voltage/V 53 55 60
Flow rate of primary gas/(SCFH") 120 100 100
Feedstock giving rate/(g * min™ ") 5.0 6.8 6.3
Spray distance/mm 110 80 100
Spray angle/(*) 90 90 90
Spray velocity/(mm « s ') 30 30 30

(SCFH"* : Standard cubic foot per hour, 1 SCFH= 0.472 L -
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Fig. 1 Surface morphologies of the thermal sprayed feedstock
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Fig. 4 Cross section morphologies of the thermal barrier coatings
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Fig. 9 Fracture morphologies of the coatings after thermal shock at different temperature
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