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Abstract

The analysis of heat conduction in a material is sometimes based
on the assumption that thermal properties of the material are
constant in order to simplify the analysis. However, most
materials have temperature-dependent thermal properties. The
analysis of heat conduction in such a material should, therefore,
use a numerical method suitable for nonlinear problems. This
paper presents the finite difference method for solving time-
dependent nonlinear heat conduction problems, in which thermal
conductivities and heat capacities are piecewise linear functions
of temperature. Results of the determination of temperature
distributions in a fictitious material and tungsten show errors in an
analysis based on constant thermal properties. Futhermore,

solutions obtained by such an analysis do not have the conver-

gence property.
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