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Optimization Design of Top Sealing Crank Arm of Roof Box Packaging Machine

HUANG Qiao, SHI Xiu-dong, LI Jin, WANG Bin
(Jiangnan University, Wuxi 214122, China)

ABSTRACT: The work aims to optimize the crank arm of the top sealing mechanism of the roof box packaging machine.
Firstly, the limit load of the original crank arm during working was solved by ADAMS. The quasi-static analysis of the
initial crank arm was carried out by OptiStruct module in HyperWorks. The stress contour and displacement contour of the
model were obtained. According to the analysis results, the structural optimization model based on relative density method
was determined. Then, optiStruct was used to create the global response with the minimum volume as objective function,
and the response related to the sub conditions with the maximum stress and the maximum displacement as the constraints,
for the purpose of topology optimization. Finally, the optimized model and the connector were checked for the nonlinear
finite element analysis by ABAQUS. The results showed that the weight of optimized model was reduced by 0.67 kg, the
maximum stress value was 48.71 MPa, and the maximum displacement was 0.04 mm. The topology optimization design
of the crank arm of the sealing mechanism is feasible. It can not only reduce the quality cost, but also meet the stiffness
and strength requirements of the structure.
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