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Abstract: Based on the SuperCAST-Die Casting CAE Cloud Computing Platform, a simulation analysis was conducted
on different temperature control strategies in the integrated die casting process of an automotive door. By comparing
the displacement field, stress field, and warpage characteristics of three temperature control schemes (air cooling, oil
heating+water heating+water cooling, full water cooling), the results indicate that: scheme 1 has low cooling efficiency,
which easily leads to displacement and stress concentration in edge regions, thereby resulting in casting defects. Scheme
3 had the best cooling effect, with minimal thermal displacement and a uniform overall temperature distribution,
effectively reducing warpage, however, stress concentration issues still existed in the central region. Scheme 2 performs
best in terms of cooling uniformity and displacement distribution, reducing stress concentration in the edge and
central regions. The experimental verification indicates that the temperature control strategy of oil heating+water
heating+water cooling, combined with the low-speed uniformly accelerated injection die casting process, yields
good agreement between simulation and measured results at most measuring points, while obvious deviations exist
at a few points.
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Fig. 4 Contour maps of the temperature fields during mold filling process of automotive door casting
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