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Numerical Simulation and Process Optimization of Low-pressure Casting for

Aluminum Alloy Motor Shell
Cheng Ying', Wang Qi’ao', Qian Chenhui*, Zhou Liwei*, Du Ming®, Zhang Huarui"**
[1.Research Institute for Frontier Science, Beihang University; 2.Hangda Material Technologies
(Zhucheng) Co., Ltd.; 3.Ningbo Institute of Technology, Beihang University ]

Abstract: The casting process simulation software MAGMA was adopted to simulate the filling and solidification
process of the low-pressure casting for aluminum alloy motor shell. The generation area of casting defects was
predicted and the causes were analyzed. On this basis, the solidification process was optimized and verification ex-
periment was conducted. The results indicate that the shrinkage cavity and porosity defects can be effectively re-
duced by analyzing mold temperature field, properly adjusting the mold structure and adding cooling channels to
enhance the cooling effect. The performance of the motor shell produced by the optimized process was remarkably
improved, where all quality and performance indicators meet the practical requirement.
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Fig.1 Schematic diagram of the aluminum alloy motor shell
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Fig.2 Common casting defects in aluminum alloy motor shell
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Fig.3 Schematic diagram of the mold, core and sprue
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Fig.4 Temperature field during mold filling process under initial design condition
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Fig.5 Solid fraction distribution during solidification process under initial design condition
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Fig.6 Simulation results of shrinkage cavity and

porosity under initial design condition
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Fig.7 Schematic diagram of mold structure modification
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Fig.8 Schematic diagram of the cooling channels
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4.1 X HEZFEGER
B 130 B B 5 XU 4k BR 405 45 2R, e85 1 1 %%

(c) ko (d) Ak

B 13 XH&en
Fig.13 X-ray inspection

H KTV AK IR TE AR SR AT TR R R i B A o
SRRk J5 T2 T3 S B O P e A
42 SEHEMNLER

SURETE BRI T3 WL IR 14 AE T 2E 5 AL Dy [#
SE WD LA R R b TR AL 2 )5 s T A AT B R
FLBIL 5 DA AR 9 BRI K Ve i BB 38 U L R T 3R L
J FR TR » 1) 9 1 P T A E BB N, o R i R B 1
AR TR S R BGEE R 510 kPa i, PR PR 55
130 s, WLEEHL L7 AT T 0 7™ A B3 TR (A JE W
BN R X ) B R ARG I 45 R R U R A
K96 % LA b, i ek ik J5 T2 O 22 R Y 85 R R

(a) 4 W 7 ik (b) #ra 45 R
B 14 A FEHeal

Fig.14 Gas tightness inspection
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Tab.1 Results of mechanical property tests
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Influence of Ca and Mn Microalloying on Microstructure and Mechanical

Properties of Mg-14Li-3A1-0.5Y Alloy
Liu Wencai', Sun Jiawei', Zhang Quanda*, Gao Zhankui', Wu Guohua', Ding Wenjiang'
(1.National Engineering Research Center of Light Alloy Net Forming, School of Materials Science and
Engineering, Shanghai Jiaotong University; 2.Beijing National Innovation Institute of Lightweight Co., Ltd.)

Abstract: The influence of Ca and Mn microalloying on microstructure and mechanical properties of Mg-141i-3Al-
0.5Y alloy with high strength and low density was investigated. The results indicate that the addition of Ca leads
to the formation of semi-continuous netlike Al,Ca phase distributed in the g-Li grain boundary in the alloy, which
consumes the Al element with solid solution strengthening effect and significantly refines the g-Li. The addition of
Mn can generate the Mn phase and Al, Mn; phase dispersed in the g-Li matrix in the alloy, which inhibits the
growth of g-Li. The superlight Mg-14Li-3A1-0.5Y-0.2Mn alloy with ultra-low density (1.36 g/cm®) and high elon-
gation (11%) was developed, of which the strength and tensile strength reach 144 MPa and 175.5 MPa, respectively.
Key Words: Mg-Li Alloy, Single Phase f-Li, Microstructure, Mechanical Properties
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