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ABSTRACT
This study was aimed at the effect of thermal gradient on the shrinkage defect of A356 aluminum alloys bearing cap casting by the
computer simulation analysis. Since there was little study on the computer-aided simulation for the vehicle components cast by
aluminum alloy, this study conducted especially on this topic including the effect of the thermal gradient change, the three different
gating and riser systems design on the shrinkage of bearing cap. The bearing cap possesses complex geometry and curvilinear
surface. The A356 aluminum alloy is lightweight for casting bearing cap and replace the cast iron in many vehicle components. This
study used computer-aided simulation analysis software AFSolid System to investigate the effects of gating and riser systems, thermal
gradient on the shrinkage of A356 aluminum alloy bearing cap cast by sand mold. The results show that a gating system with a
gating ratio of 1:4:4 reveals a more smooth flow of molten aluminum melt, the phenomenon of turbulent flow and envelopment of
gas can not occur any more. As for the riser systems design, in addition to locating two larger risers(D = 50mm) at the two thicker
ends of bearing cap, for the sake of complete feeding the shrinkage of bearing cap, there must be another riser(D = 40mm) located at
top of bearing cap. For different gating system designs, the thermal gradient change of the A356 aluminum alloy bearing cap is very
small, but for different riser system designs with larger dimension difference, there exists a very large change on the thermal gradient
change of the A356 aluminum alloy bearing cap. At the same time, this study also verifies using the thermal gradient criteria by
computer-aided simulation analysis to predict and feeding the solidification shrinkage defects of A356 aluminum alloy vehicle
castings is extremely feasible.
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