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Fig.1 Simulation model
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Table 2 Simulation and test parameters
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Table 3 Comparison between simulation and test
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Fig.3 Resin filled thermal barrier coating test piece
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Fig.5 Temperature distribution nephogram of steel plate (resin filled thermal barrier coating)
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Fig.6 Temperature distribution nephogram of steel plate (zirconia thermal barrier coating)
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Fig.7 Results of resin filled thermal barrier coating
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Fig.8 Results of zirconia thermal barrier coating
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Fig.9 Temperature distribution nephogram of different thermal barrier coatings(coating thickness,2mm)
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Fig.12 Variation of temperature coefficient with coating thickness
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Study on Thermal Insulation Characteristics of Two Different Thermal Barrier
Coating Materials

Qi Guangfeng', Zhang Hengchao?, He Tao?, Fu Yanli®

1. Naval Equipment Department, Xi’an 710077, China

2. AVIC Qingan Group Co., Ltd., Xi’an 710077, China

Abstract: In order to ensure that the aero-engine vector actuator can work normally under high temperature and
harsh environment, the high temperature resistance performance of the actuator can be improved by adding heat
insulation material to the outer wall of the actuator. Therefore, two test pieces of thermal barrier coating materials are
set in this paper. The simulation software FIOEFD is used to conduct numerical simulation analysis and test
verification of the test piece model coated with heat insulation coating. The thermal insulation properties of two
different coating materials under different coating thicknesses are studied. The results show that the thermal
conductivity of the material plays a major role in the thermal insulation performance. The resin-filled thermal barrier
coating is more helpful to improve the thermal resistance of the actuator than the Zirconia thermal barrier coating.
Moreover, the thermal insulation brings higher economic benefit is higher when the thickness of the coating is 2mm.

Key Words: actuator; high temperature resistance; numerical simulation; test; thermal barrier coating
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