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Equivalent analysis of heterogeneous material’ s transient heat

conduction based on adaptive computation in time domain

Ren Yi*, Yang Haitian ™ , Li Jianjun"

( * The 54th Research Institute, China Electronic Technology Group Corporation, Shijiazhuang 050081 )
( ™ State Key Lab of Structural Analysis for Industrial Equipment, Department of Engineering Mechanics,
Dalian University of Technology , Dalian 116024 )

Abstract

An equivalent model for analysis of the transient heat conduction of linear heterogeneous materials was presen-

ted to predict and evaluate the equivalent properties and the equiralent behavior of the macroscopic temperature

field. Based on adaptive algorithm in time domain, the transient heat conduction equation was expanded in time do-

main, and by combining with the asymptotic expansion homogenization technique, the recursive equivalent heat

conduction equation was obtained. Finally, the model for calculation of the equivalent transient temperature field

was acquired by the finite element method. During the calculation based on the model, calculation errors were avoi-

ded through the adaptive computation when the size of time step changed. In numerical examples the calculation re-

sults of the equivalent analysis and the heterogeneous solutions based on ANSYS were compared, and the satisfacto-

ry results were achieved.

Key words: transient heat conduction, time domain, adaptive, homogenization, heterogeneous material
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