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Multi-objective optimization design for turntable of dead pig vehicle
based on sensitivity analysis

ZHANG Tiemin, LI Wentao, LIANG Li
(College of Engineering, South China Agricultural University/National Pig Seed Industry
Engineering Technology Research Center, Guangzhou 510642, China)

Abstract: [Objective] To improve the working performance of dead pig vehicle and cut down the costs, multi-
objective optimization design was carried out on the structure of turntable. [Method] By using the Creo Simulate
three-dimension design software, the statics finite element analysis and sensitivity analysis of the original turntable
were executed. Based on the above analysis, a multi-objective optimization design model for the structure of
turntable was built. The optimal design scheme was selected using the fuzzy matter-element analysis method and
weighted average method. [Result] The multi-objective optimization design model for the structure of turntable was
built, and six groups of non-inferior solution were obtained. The optimal design scheme was obtained by evaluating
and preferring. Comparative analysis on parameters before and after optimization showed that the turntable mass after
optimization was 20.90 kg and reduced 19.43%. The maximum equivalent stress was 1.44 MPa and reduced 4.00%.

[ Conclusion] The proposed structural optimization design for the turntable of dead pig vehicle based on sensitivity

analysis is reasonable and feasible. The result can provide the theoretical guide for improving turntable structure.

Key words: vehicle; turntable; sensitivity; optimization; matter-element analysis; weighted average method
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Fig. 1 The whole structure of dead pig vehicle
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Fig.2 Turntable structure of dead pig vehicle
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Fig.3 Finite element model of the turntable
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Fig. 4 Grid partition of the turntable
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Fig. 5 Equivalent stress diagram of the turntable
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Fig. 6 Displacement diagram of the turntable
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Fig.7 The curve of the maximum equivalent stress and the turntable structure parameters
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Tab.1 The results of optimization design
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Tab.2 Comparison of parameters before and after
optimization design

ZH Y GRIE S UREVIE S AR %
Xi/mm 310 311.74 0.56
Xp/mm 350 346.64 —0.96
X;/mm 420 408.11 -2.83
Xy/mm 20 16.09 -19.55
Xs/mm 10 14.60 46.00
Mikg 25.94 20.90 -19.43
g/MPa 1.50 1.44 —4.00
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