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Numerical Simualtion and Optimization of Die-casting Magnesium Alloy Seat

Cushion Frame
Liu Guojun', Sun Yanhua®, Zhou Fengqi'
(1.School of Materials Science and Engineering, Jilin University;
2.Kunming Metallurgical Research Institute Co., Ltd.)

Abstract: The die-cast process parameters of AE44 Mg alloy seat cushion frame were optimized by ProCAST soft-
ware after three-dimensional modeling and meshment by CATIA software. Firstly, the pouring system was de-
signed and gradually optimized. And the filling and solidification process, temperature field and velocity field, as
well as prediction of defects with their positions were numerically simulated and analyzed through controlling the
simulation process parameters, including pouring temperature, mold temperature, injection speed and low pres-
sure. Finally, the optimal process parameters of die-casting are presented as follows: pouring temperature of 670
‘C, mold temperature of 190 C, injection speed of 6 m/s and low pressure of 0.15 MPa.
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Fig.1 3D diagram of seat cushion frame for automobile
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Tab.1 Simulated die casting parameters

M PRERIE/C AR/ C R EE/(m « s~ ) fJEJEJ/MPa

A 670 190 2 0.15
B 670 190 6 0.15
C 670 190 7 0.15
D 670 190 6 0.20
E 690 210 6 0.15
F 640 170 6 0.15
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Fig.2 Radiator shape gate design and filling simulation results
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Fig.3 Comparison of overflow slot before and after optimization
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Effects of Sand Molds and Coatings on Microstructure and Mechanical

Properties of Z1.702A Alloy

Mao Guoling', Yang Chenfan', Li Yufei*, Li Zehua*, Wang Genquan', Zhou Haitao'

[1.China North Engine Research Institute (Tianjin); 2.Shenyang Foundry Research Institute Co., Ltd.]
Abstract ; Effects of sand molds and coatings on microstructure and mechanical properties of ZLL702A alloy were
investigated by metallographic microscope and tensile test at room temperature. The results indicate that the com-
prehensive mechanical properties of metal mold casting are desirable, while those of the piper resin sand mold
casting are the worst, and the comprehensive mechanical properties of the furan resin sand mold casting are simi-
lar to those of the chromite sand mold. Therefore, furan resin sand was adopted considering the industrial cost.
The surface roughness of sand mold casting with alcohol based corundum powder coating is the worst with slag
inclusion defects, and surface roughness of casting with alcohol based zircon powder coating has little difference to
those of that with alkyl stone power graphite powder coating. The difference between three kinds of coating alloys
can be ingnored. The comprehensive mechanical properties of casting with alkyl stone power graphite powder
coating are desirable, while those of that with alcohol based corundum powder coating are the lowest.

Key Words: Z1.702A, Sand Mold, Coatings, Casting, Comprehensive Mechanical Properties
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