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Analysis and Optimization of Crack Defect in Die Casting Aluminum
Alloy Shell of Motor Controller Unit

SHEN Dingjian, LU Gang, CHEN Jianming, MAO Hongfeng
(Zhuzhou CRRC Times Electric Co., Ltd., Zhuzhou 412001, China)

Abstract: In order to meet the lightweight requirements of new energy vehicles, motor control unit (MCU) shell usually
adopts aluminum alloy die casting, and casting crack is the common defects. Aiming at the crack defects of the MCU shell,
failure reasons were analyzed from chemical composition, microstructure, mechanical properties, mold flow, demultifying
process and other aspects. The results show that the driving force of the ejector rod is the main cause of the crack. The

position of ejector rod is optimized, and the simulation and test show that the optimized position of ejector rod can

effectively avoid the generation of die casting crack.
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Fig.1 Fracture of the die casting shell
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Tab.1 Chemical composition of the die casting housing
PITE 3 Si Cu Mg Fe Zn Mn Sn Pb Ni
) Bt {8 11.26 1.65 0.164 0.628 0.634 0.148 0.0125 0.037 1 0.073 1
2% 9.60~12.00 1.50~3.50 <0.30 <1.30 <1.00 <0.50 <0.20 <0.10 <0.50
%2 HBNPHE 2 RUARREIE
Tab.2 Tensile mechanical properties of the sample
HEfE HU L3 E /MPa WK (%) 21 MRUFE
W 223 1.875 AR A i B AR 52 h o Hr el R, R BN
B%1{H 228+41 1.4+0.8
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Fig.3 Mold flow of the die casting
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Fig.4 Position of the fracture
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Fig.5 Position of the ejector pins
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Fig.7 Optimization scheme of the ejector pins position
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Fig.6 Stress distribution during the demold process
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