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Development and Application of Aluminum Alloy Control Arm by Semi-solid

Rheo-diecasting
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Li Daquan®*, Peng Liming*

(1.Technical Center, Dongfeng Motor Corporation; 2.GRIMAT Engineering Institute Co., Ltd.;

3.IKD Co., Ltd.; 4.School of Material Science and Engineering, Shanghai Jiaotong University)
Abstract; Taking the crucial structural part of chassis, that is control arm, as object, the semi-solid rheological die
casting process of aluminum alloy was adopted to realize lightweight instead of traditional steel plate welding
process. The static load strength, modal analysis and durability simulation analysis of the control arm body meet
the performance requirements, and the static load strength and stiffness are significantly superior to that of origi-
nal ones. Considering the characteristics of high solid fraction semi-solid rheo-diecasting process, the process con-
trol of laminar flow filling was realized by topology optimization. Metallographic analysis demonstrates that semi-
solid a-Al is subglobular and evenly distributed, and Si particles are normally modified. X-ray and fluorescent
flaw detection results reveal that oxide inclusion, shrinkages and porosities are prevented from critical stress posi-
tions, indicating desirable density. The weight of developed aluminum alloy control arm by semi-solid rheological
die casting is 2.41 kg, which is reduced by 39.9% than the original ones, and the component passes the bench per-
formance test and vehicle verification test.
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Tab.1 Mechanical properties of semi-solid aluminum alloy
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Tab.2 Chemical composition of A357 alloy %
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Fig.1 Topology optimization scheme of control arm
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Tab.3 FEA results of different topology optimization schemes
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Fig.2 Stress analysis results of control arm under typical conditions of scheme 5
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Fig 3 Loading diagram of control arm under

longitudinal static conditions
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Fig.4 FEA results of control arm under longitudinal

static condition
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Tab.4 Process parameter of casting
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Filling simulation result of control arm in scheme 5
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Fig.6  Analysis results of solidification sequence of control arm
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Tab.5 Bench test results of control arm
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