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Finite element analysis of the body structure of logistics pallet car based on lightweight
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Abstract: In order to solve the problem of overload of the vehicle, 3D model of the body and frame of the alu-
minum alloy pallet car was built, and a finite element model of the body and frame was constructed with Hy-
perWorks. After that, four working conditions of full-load bending, torsion, emergency braking and turning
were simulated, and the corresponding loads and boundary conditions were applied. Consequently, the stress
distribution of the body and the frame under different conditions was obtained through finite element analysis.
Based on the existence of a large design margin, the method of thinning the wall thickness and moving the
beams was used to improve the car body structure. Results show that the improved body structure can meet the
strength and stiffness performance requirements of each typical working condition, and the mass is reduced by
5.7% compared with that before the improvement, thus providing a basis for the structural design and improve-
ment of the pallet car.

Keywords : lightweight; aluminum alloy; pallet car; typical working conditions
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Fig.1 Finite element model of the body structure

and the frame
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Tab.1 Material mechanical parameters of the body

(including frame) of the pallet car
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¥ p/(kg-m?) E/GPa m o/ MPa
6061T6 2700 70 0.33 240
6082T6 2700 70 0.33 260
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Fig.2 Load handling and boundary constraints
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Fig.3 Stress distribution diagram of the pallet

car under bending conditions
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Fig.4  Stress distribution diagram of the pallet

car under torsion
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Fig.5 Stress distribution diagram of the pallet car

under emergency braking conditions
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Fig.6 Stress distribution diagram of the pallet car

under emergency turning conditions
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Fig.7 Stress nephogram of the body structure

of the improved pallet car
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