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Casting Process Design and Optimization of a Special Automobile Hinge
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Abstract: Hinged parts are the key components of special vehicles. During the casting process, large shrinkage holes
always appear at the root of the hinged parts, which seriously affects the quality of the castings. In this paper, based on
ProCAST software, a simulation model of the casting forming of the hinged part was established, the filling and
solidification process of the hinged part was analysed, and the influence of the risers with different sizes and shapes on the
distribution of the shrinkage cavity of the hinged part was studied. The results show that the shape riser has the greatest
influence on the extraction of shrinkage holes of hinged parts. The shrinkage holes are reduced by 94.8% compared with
the initial process, and the shrinkage holes at the root of the casting are reduced from 2.11 ¢m® to 0.11 cm®. The detected
hole defects are consistent with the simulation results, which can provide guidance for subsequent actual production.
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Fig.3 Five riser schemes with different shapes and sizes
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Fig.4 Molding scheme of the castings
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Fig.5 Meshing of the castings
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Tab.2 Related parameters in the simulation
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Fig.6 Distribution of filling field in different time periods: (a) 3 s, 60% filling rate, (b) 3.5 s, 70% filling rate, (c) 4 s, 80% filling rate,
(d) 4.5 s, 90% filling rate, (e) 5 s, 98% filling rate

7
Fig.7 Distribution of thermal nodes under different schemes
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Fig.9 Shrinkage cavity distribution under different risers
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Tab.5 Allowable levels of internal defects in X-ray inspection
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Fig.12 X-ray scan results
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Tab.6 Mechanical properties of the casting
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