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Design of Low Pressure Casting Process for Integrated Vehicle Body
WANG Xin, SU Xiaoping
(Department of Mechanical and Power Engineering, Nanjing Technology University, Nanjing 211816)
Abstract: Taking integrated vehicle body as object, a low-pressure casting process scheme was designed, and the ini-
tial gating system was simulated and optimized by MagmaSoft software. The results indicate that the optimized process
scheme can eliminate casting defects and significantly improve the mechanical properties of castings, meeting design
requirement.
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Fig.1 3D model of integrated vehicle body
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Fig.2 Schematic diagram of preliminary design of gating system
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Fig.3 Pressure curves of low-pressure casting process
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Tab.1 Initial process parameters for low-pressure casting of integrated vehicle body
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Fig. 4 Temperature field during filling process
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Fig.5 Schematic diagram of location of shrinkage porosities and

cavities
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Fig.6 Temperature field during solidification process
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Fig.7 Schematic diagram of optimized gating system
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Fig.8 Schematic diagram of optimized cooling system
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Tab.2 Cooling process parameters

n T P i 1 - Vs HIK bt
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4 18 160 12~150 2.5
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Fig.9 Comparison diagram of secondary dendrite arm spacing

before and after optimizing gating system
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Fig.10 Distribution comparison of shrinkage porosities and cavi-

ties before and after optimization
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Fig.11 OM image of defect in the numerical simulation of cast-
ings at the most severe region
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Tab.3 Comparison of casting quality indicators before and after

optimization
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