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Fig. 1 Aluminum alloy cylinder head parts and internal shape drawing
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Fig. 2 Exploded view of structure of the aluminum alloy cylinder head
mold
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Fig. 3 Low pressure casting gating system for the aluminum alloy
cylinder head
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Fig. 4 MAGMA numerical simulation and process optimization flow
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Table 1 Initial parameters table for numerical simulation of
low pressure casting of the aluminum alloy cylinder head
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Fig. 5 Simulation of the temperature changes during low-pressure casting filling process of the aluminum alloy cylinder head
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Fig. 6 Simulation of the temperature changes during low-pressure casting filling process of the aluminum alloy cylinder head
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Fig. 7 Prediction of low pressure casting defects in the aluminum alloy cylinder head
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Fig. 8 Pressure segmented setting and pressure time variation curve diagram of the low-pressure casting machine
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Design of Low Pressure Casting Mold for Aluminum Alloy Cylinder Head
and Optimization of Solidification Quality

CHEN Xiao-bin, TAN Yi*, YANG An?, LIU Zhen-wei'
(1. Mechanical Engineering Department, Guangzhou City University of Technology, Guangzhou 510800, Guangdong, China; 2.Guizhou
Lanhui New Material Co., Ltd., Zunyi 563000, Guizhou, China)

Abstract:

To solve the defects of aluminum alloy single cylinder head of motorcycle engine, such as dispersed
shrinkage, shrinkage and blowhole, the MAGMA software was used to simulate the temperature and cooling
rate changes in the low pressure casting process of the cylinder head, and predict the defect tendency and
key development areas of the cylinder head. While reasonably designing the cylinder head die structure and
the cooling system of each part of the side die, the numerical simulation results were combined with the
intelligent equipment, and the digital intelligent technology of the low-pressure casting machine was used to
control the cooling time sequence and the fine pressure control of the solidification process, so as to avoid the
defects during the solidification and crystallization in the key area of the cylinder head combustion chamber,
and improve the internal structure forming density of the aluminum alloy cylinder head castings and the
production quality of the low-pressure casting.
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aluminum alloy cylinder head; low pressure casting; defect prediction; intelligent equipment
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