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Finite Element Analysis on Mining Dump Truck Frame and Its Optimization Design

Peng Guopu', He Xiang?, Tang Huaping?, Jiang Yongzheng?
(1. Xiangtan Electric Heavy Equipment Co. Ltd., Xiangtan Hunan 411100, China;
2. School of Mechanical Engineering, Central South University, Changsha 410083, China)

Abstract: The finite element model is established based on a large mining dump truck frame structure, and the stress
distribution of frame under different working conditions are computed by the inertial release method. Meanwhile the stress
test on the operating car frame of mine is conducted. The test result and simulated result are compared and it is found that
the frame stress error is controlled within 10%, thereof the validity of finite element analysis of the frame stress is verified.
In order to improve the performance of the frame, the topology structure is designed and a reliable frame structure is
obtained through structure optimization. The simulation results show that the performance of the improved frame is greatly
improved.
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Fig. 1 The simplified frame geometric model
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Fig. 7 Initial design for frame structure
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Fig. 8 Topology optimization of frame model
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Fig. 11 The stress distribution of the new frame
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Table 3 The maximum stress comparison between the new

frame and the old under different operating conditions
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6 207.2 191.8 8.0
7 217.9 207.5 10.4
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