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Analysis on the Elasto-Plastic Thermal Stress and Deformation
of Metal Casting Mould by FEM(Finite Element Method)

Ok-Sam Kim*, Bon-Kwon Koo** and Soo-Hong Min***
Abstract

It 1s well-known that the analysis of elasto-plastic thermal stress and deformation are substantially im-
portant In optimal design of metal casting mould. The unsteady state thermal stress and deformation gener-
ated during the solidification process of ingot and mould have been analyzed by two dimensional thermal
elasto—plastic theories. Distributions of temperature, stress and relative displacement of the mould are calcu-
lated by the finite element method and compared with experimental results.

In the elasto-plastic thermal stress analysis, compressive stress occurred at the inside wall of the mould
whereas tensile stress occurred at outside wall. A coincidence between the analytical and experimental
results is found to be fairly good, showing that the proposed analytical method is reliable.
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deformation analysis in the mould.
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Table 1 Physical and mechanical properties of ingot and mould

Ingot(Al 99% )

Mould(GC 25)

thermal conductivity 197.45-exp 51.2—0.086-T

K (W/mC) (5.25e—4.T) 1.5e—4:-T*—9.1e—8.T?
specific heat coefficient Cos 1030.3+0.4-T 434.4+0.44-T—

C, (J/kgC) Cut 891.27+0.46-T 1.34e—5-T?+2.3e—8- T

densit kg/m?
ensity o (kg/m?) 0S 2530 7300
oL 2350
latent heat 1 (J/kg) 394

thermal expanston rate,

22.1+3.6e—2-T+7.6e

12+3.2e—2-T+6.8e

¢« (m/C) —6-T?—8.4¢—9.T° —6-T*—8.4e—9-T°
solidification shringking rate

b (%) o2 B
heat transfer coefficient

h (W/mC) 1670~2500 250~420
tensile strength (MPa) — 270
elastic modulus(GPa) — 70
compressive strength(MPa) — 650
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Fig. 9. Comparison of thermal stress distribution
of the mould at narrow face.
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to mater:als properties.
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