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Thermal-Mechanical Coupling Analysis of Magnesium and
Aluminum Die Casting Dies Based on Finite Element
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1. Sichuan Engineering Technical College, Deyang 618000, Sichuan, China; 2. Department of
Materials Science & Engineering, Xihua University, Chengdu 610039, Sichuan, China

Abstract Based on the thermal-mechanical coupling analysis of PROCAST software, temperature
field and stress field were simulated for A356 and AZ91B die castings, as well as corresponding
dies. Contrast of temperature field and stress field between A356 and AZ91B is made. Finally some
suggestions are put forward on the die design and die casting process for magnesium alloy die
castings.
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Fig. 1 Solid and mesh model of die casting and dies
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Table 1 Selection scheme of calculation variables
AZ91B A356
/ / /
1 650 200 650 200
2 670 200 670 200
3 700 200 700 200
4 670 150 670 150
5 670 240 670 240
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Table 2 Selection scheme of cycling time variables

Is Is Is Is Is
30 15 20 23 27
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Fig. 2 Eflect of pounng temperature on mold temperature fields under
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stable workmg condition
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Fig. 3 Effect of initial preheat temperature on mold temperature fields

under stable working condition
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Fig. 4 Effect of pouring temperature on mold stress ficlds under stable

waorking condition
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Fig. 5 Effect of initial preheat temperature on mold stress fields under

stable working condition
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