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Numerical Simulation and Process Optimization of Multi-cavity
Die Casting for Magnesium Alloy

ZHOU Yuhui, HUANG Qingmin

(School of Mechanical and Energy Engineering, Jimei University, Xiamen 361021, China)

Abstract: The die casting process analysis of AZ91D magnesium alloy was carried out, the design scheme of gating system
and the parameters of die casting were determined, and the filling process of die casting cavity was simulated by using the
finite element software Procast. According to the calculation results, the optimum gate position of the gating system was
determined, and the technological parameters of the one-mold multi-cavity die casting were optimized. The results show

that the problem of flow imbalance in mold filling process is solved by using sequential filling, and qualified castings are

obtained through production verification.
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Tab.l Chemical composition of AZ91D alloy

Al Si Mn Zn Cu Fe Ni Mg

9.06 0.01 0.28 0.55 0.0028 0.013 0.0035 Balance
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Fig.l 3D model ofthe magnesium alloy casting and possible gate position A and B
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Fig.2 Two type ofdesigns ofdifferent gating system structures
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Tab.2 Initial and boundary conditions for numerical simulation

Pouring temperature/°C Die temperature/°C
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Fig.3 Two gating system schemes for AZ91D alloy molten metal filling process
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Fig.4 Filling process with optimized parameters
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Fig.5 Fraction solid ofthe casting at different time



(#5285 FR) 11/2020

P16 2 64 P B E ST AT L AR BRIE S AT M
LT L AL b S A P R M DR B Ty
H S5 5 ERA X SEIBLE R - Fi 65
Sth AR G B B B - PO E R
7 MM, SRR R B AR EOA B I A R
530 SEETL ARSI - ZRiT MG I RLE
R AT ERA R R A AEBLRL G R  3
B DR ELAART 2 A (S TL dhA e

e 4arL daflormE
Fig.6 Distribution of shrinkage porosity
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Fig.7 Casting with optimum parameters ofdie casting
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