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Analysis of Thermal Stresses During Solidification Process
Using FVM/FEM Techniques
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Abstract

An attempt is made to develop a kind of hybrid numerical method for computations of the
thermal stresses during a solidification process. In this algorithm, the phase-change heat transfer
analysis is performed by a finite volume method(FVM) and the thermal stress analysis in a
solidifying body by a finite element method (FEM). The temperatures at the grid points calculated
in the heat transfer analysis are transferred to those of gauss points in elements by a bi-cubic
surface patch technique for the thermal stress analysis. A hyperbolic-sine constitutive law is used
to prescribe the inelastic strain rate of material. Results for the unidirectional solidification

process of a pure aluminum are compared with those of others and shows good agreement.
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Table 1 Thermophysical properties of pure
aluminum @3~

Property [unit] Symbol | Value
Thermal Conductivity [k]/mC s] ks 0.2294
Specific Heat [k]J/kg'C] Cs 1.0576
Density [kg/m?] 0 2650
Melting Temperature[C] Ty 660
Latent Heat [k]/kg] 3 402
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