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Numerical Simulation and Process Optimization of Die-casting Aluminum Alloy
Connection Bracket
HAN Wei', LU Jianneng', JIANG Lizhen', YANG An?, OU Junjie'
(1. School of Mechanical Engineering, Guangzhou City University of Technology, Guangzhou 501800; 2. Guizhou
Xinlanhui Metal Products Co., Ltd., Zunyi 563000)

Abstract: Aiming at the problems of uneven filling flow and porosity caused by uneven wall thickness of aluminum
alloy connecting bracket for new energy automobile motors, the structural characteristics and forming quality require-
ments of bracket were analyzed. The filling and solidification process was simulated by Magma software, and process
area was divided according to the structural characteristics of parts and subsequent machining parts. The causes of local
flow imbalance in liquid aluminum filling was investigated and occurrence trend of defects such as pores, cold shut and
shrinkage porosity was predicted to optimize exhausting-overflow system of the connection bracket. According to the
P-Q’ curves of relationship between pressure and flow during die casting process, the shape and size of the ingate were
modified to adjust the filling flow rate and filling pressure of each area, thus improving the internal density and produc-
tion quality of casting.
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Fig.1 Process area division and 3D diagram of connecting

bracket parts
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Tab.1 Process parameters of numerical simulation for low pressure casting of bracket
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Fig.2 Initial design of gating system and overflow system of con-
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necting bracket parts
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Fig.3 Temperature simulation of connecting bracket parts during die-casting filling process
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Fig.4 Prediction and simulation of air entrainment and shrinkage

defects during die-casting filling process
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Fig.5 Diagram of optimized scheme after shape modification of

ingate
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Tab.2 Parameter comparison of primary and optimized scheme
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Fig.7 Simulation comparison of pressure optimization during fill-
ing process
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Fig.8 Temperature variation simulation of molten metal and

mold during filling process
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