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Analysis of Test Methods about Heat Insulation Capabilities of Thermal Barrier Coating
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Center, China Academy of Machinery Science and Technology, Beijing 100083)

Abstract: The insulation performance of the ZrQ, ceramic thermal barrier coatings prepared by the oxyacety-
lene flame spraying process is tested by four methods. Temperature variation curves of the specimen substrate
in four different sets of coating thickness are required by testing the temperature of specimen substrate through
infrared thermometer and thermocouple connected to a temperature recorder, and the test results are analyzed
with service conditions of ceramic coatings. The results show that, the data obtained by insulation performance
vary with different test methods. The four test methods can reflect thermal barrier coating insulation effect and

trends in different levels and qualitatively assess the performance of the coating insulation in conditions close to

the actual service.
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Fig. 1 Substrate temperature curve of different thickness of

the thermal barrier coated metal (method 1)
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Fig. 2 Substrate of the specimen temperature curves of dif-

ferent thickness of metal (method 2)
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(a) Coating surface before heating (b) Substrate surface be-
fore heating (¢) Coating surface after heating (d) Substrate
surface after heating
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Fig. 3 Surface morphologies of the sample before and after

test (method 2)
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Fig. 4 Temperature variation curves of the coated specimen

substrate when thermostat at 1 400 ‘C (method 3)
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Fig. 5 Substrate temperature curves of different thickness of

coated specimen (method 4)
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Table 1 Maximum temperature reached by the different thick-

ness of coating specimen metal matrix(test method 4)

Thickness/mm 0 0.49 0.54 0.95 1.02 1.16

Temperature/ C 618 436 425 416 402 385
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