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Process Optimization of Sand Casting of Magnesium Alloy
Bracket Based on ProCAST Software
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Abstract: In order to gain a high-quality bracket with high efficiency, the ProCAST software is used to optimize
the casting process of the bracket made from ZM5 magnesium alloy. For the original casting process, cold shut and
shrinkage can occur by observing the distribution of temperature in filling and solidification processes. By adding the
thickness of thin-wall stiffened plates, adjusting locations of ingates and changing structures of risers on the top of
the thick-wall stiffened plate, these defects can be avoided and a qualified bracket casting is made. The numerical
simulation technology can be widely used for the process optimization and the manufacture of castings in aerospace
field.
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Fig. 1 Three-dimensional model of pouring system for bracket
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Tab. 1 Thermophysical parameters of ZM5 magnesium alloy

T/C [AFRA/(Wem 1T | HBEc/(Jekg 1T
100 58.5 1066
200 68. 4 1111
300 75.8 1156
400 81.2 1225
700 90. 0 1300
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Tab. 2 Thermophysical parameters of mold material

T/C |[HAFRA/(Wem 1T | HIE c/(Jokg T
25 0.73 680

200 0. 64 905

400 0.59 1020

600 0.59 1098

800 0. 64 1150
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Fig. 2 Filling process of bracket
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Fig. 3 Solidification process of bracket and casting
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Fig. 4 Three-dimensional model of modified

pouring system for bracket
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Fig. 5 Filling process of modified pouring system for bracket
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Fig. 6 Solidification process of modified pouring
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