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Optimization of Gating System for Aluminum Alloy Cylinder Block by Low-pressure
Casting
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Abstract: Aiming at the problems of poor molding quality and casting defects of aluminum alloy cylinder block cast-
ings, different gating system schemes were designed, and effects of different gating system schemes on mold filling pro-
cess, cooling rate of solidification process, and the shrinkage porosities and cavities in aluminum alloy cylinder block
castings were investigated by numerical simulation and production verification. The results reveal that the filling process
of normalized bottom injection design is relatively smooth without liquid metal turbulence, splashing and other phenom-
ena, where the average cooling rate is increased by 23.91% , and the defective volume is reduced by 30.13% compared
to that of casting inverted bottom injection design. Shrinkage defects are effectively reduced, therefore normalized bot-
tom injection design is superior. After production verification, the molding quality of castings is satisfied without casting

defects, and mechanical properties are desirable, meeting the requirements of aluminum alloy cylinder block castings.
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Fig.3 Design schemes for gating system A and B
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Fig.5 Schematic diagram of temperature field variation for filling process of scheme A
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Fig.6 Schematic diagram of temperature field variation for filling process of scheme B
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Fig.7 Schematic diagram of temperature node distribution of cyl-
inder block casting
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