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Numerical simulation of 3D transient temperature field in
aluminum alloy solidification process

SUI Da-shan, CUI Zhen-shan

(National Die and Mould CAD Engineering Research Center, Shanghai Jiao Tong University, Shanghai 200030, China)

Abstract: The 3D transient temperature field was solved to the aluminum alloy solidification process by employing finite
element method. The nonlinear feature of material properties and boundary condition was considered and the equivalent
specific heat method was adopted to treat the latent heat. The temperature measurement experiment was done and the
temperature measurement curves were acquired in different location, and the measurement temperatures were basically
identical with the corresponding calculated ones. Thus, it verifies the accuracy and validity of numerical simulation. The
errors between the measurement temperatures and the calculated ones were analyzed from the viewpoint on both the
measurement error and the finite element model. Moreover, the detailed measurements were proposed to decrease the
measurement errors and improve the simulation accuracy.
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Fig.1 Schematic diagram of casting process (mm)
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Fig.2 Measurement temperature curves for 3 thermocouples
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. . Temperature/  p/ M ¢,/
Material _ Cy Ao
ateria C (kgm ™) (Wm2K') (kg K"
300 2 600 155.00 1010
400 150.00 1 080
Z1.102
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127 860
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Fig.4 Calculation temperature curves for 3 thermocouples
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Fig.5 Comparison of measurement temperature and
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Fig.7 Comparison of measurement temperature and

calculation temperature at TC3 point
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Fig.8 Temperature deflection curves for 3 thermocouples
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