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Tab. 1 Thermophysical property parameters of materials
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Fig. 2 Schematic diagram of gating system design for the automative door
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Fig. 5 Schematic diagram of the three different slow-shot process curves
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Numerical Simulation and Defect Prediction of Complex Thin-Walled
Automotive Door Die-Casting
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China)

Abstract:

To address the issues of porosity and shrinkage defects in the high-pressure die casting process of large,
complex, thin-walled aluminum alloy automotive door shells, the CAE cloud computing platform,
SuperCAST, was used to optimize the casting process. The simulation involved analyzing the flow field and
thermal field to predict the locations of internal defects in the casting, followed by experimental validation
using the optimized shot process. The results showed that using two-stage slow-shot process A and B result
in long filling time and uneven thermal distribution, respectively. In contrast, scheme C, utilizing a uniform
acceleration slow-shot process, ensured better uniformity in both filling time and temperature. Solidification
simulation analysis showed that increasing the intensification pressure significantly reduced shrinkage porosity
in scheme C, with these defects being completely eliminated at 90 MPa. Overall, scheme C outperformed
scheme A, as it exhibited no gas entrapment in sleeve and achieved more uniform filling temperature, resulting
in better defect control. The optimized shot process was based on scheme C, featuring uniform acceleration
in the slow-shot stage, with a maximum critical speed of 1.23 m/s, a high-speed of 4.6 m/s, and a high-speed
position of 900 mm, with an intensification pressure of 90 MPa. Trail production validated the feasibility of
the scheme C.

Key words:
die casting; automotive door; boost pressure; shrinkage defects; simulation analysis; process optimization
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