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Abstract: In order to evaluate the thermal conductivity of the coating material in the coating
substrate integrated double-layer structure, an inversion method of thermal conductivity of coating
materials based on transient plane source (TPS) was proposed. According to the Hot-Disk experimental
measurement process, a two-dimensional unsteady heat transfer model of substrate-coating-probe was
established. Combined with the instantaneous temperature rise data in the experimental test, the thermal
conductivity of coating materials was obtained by inversion identification using particle swarm
optimization algorithm. The reliability of the above method was demonstrated by experiments and
numerical simulation. The results showed this technology can effectively acquire the thermal conductivity
of coating with a low deviation less than 4.0%. Finally, the thermal conductivity of a coating material from
room temperature to 773 K was obtained by actual measurement and inversion identification. A gradual

increase was found as the temperature increased and the numerical range was 0.18—0.29 W/(m-K).
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Fig. 3 Flow chart of the inverse identification process for the thermal conductivity.
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Fig. 16 Probe temperature rise curve under different temperatures for an insulation coating-substrate double-layer structure
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Table 1 Thermal conductivity of the insulation coating at

different temperatures
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P, P, P,
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373 0.210 0.203 0.205 0.206
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773 0.292 0.285 0.289 0.292
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