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Fig. 1 Balance shaft bracket of a heavy commercial vehicle
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Fig. 2 Preliminary design of casting process scheme and sand-lined metal mould structure diagram
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Fig. 3 Large shrinkage and porosities at the root of balance shaft
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Fig. 4 Filling process of initial scheme
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Fig. 5 Solidification process of initial scheme
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Fig. 6 Prediction results of casting defects
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Fig. 7 Optimized casting process scheme
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Fig. 10 Comparison between defect prediction and actual cutting results of casting under optimized process scheme
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Design and Optimization of Sand-Lined Metal Mold Casting Process for
Balance Shaft Bracket of a Heavy Commercial Vehicle

BAI Hong", JI Yuan-gui®, LUO Cheng’, WU Meng-wu"*

(1. Hubei Key Laboratory of Advanced Technology for Automotive Components, Wuhan University of Technology, Wuhan 430070, Hubei,
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China)

Abstract:

Taking the balance shaft bracket of a heavy commercial vehicle as the research object, based on the structural
characteristics and quality requirements of the balance shaft bracket, the sand-lined metal mold casting
process scheme of the balance shaft bracket was preliminarily designed and the sample was trial produced.
The cutting results of the sample revealed severe shrinkage and porosity defects in the thick area at the root
of the balance shaft. The filling and solidification process of the balance shaft bracket casting was simulated
using AnyCasting software, and the predicted shrinkage and porosity positions of the casting were consistent
with the actual situation. Based on the analysis of the filling and solidification process of the balance shaft
bracket and the causes of casting defects, the initial casting process scheme was optimized. The simulation
results of the optimized process scheme showed that the shrinkage and porosity defects of the balance shaft
bracket casting have been basically eliminated. According to the optimized casting process scheme, a trial
production of the sample was conducted again. The cutting results of the sample showed that the shrinkage
and porosity defects in the thick area at the root of the original balance shaft have been completely eliminated,
and the internal quality of the balance shaft bracket casting met the requirements.
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