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Analysis and Optimization Design of Push Arm Structure of Stick Box
Machine Based on Workbench

ZHANG Ping-ge, XIN Gao-qiang

(Hebei University of Engineering, Handan 056038, China)

ABSTRACT: The paper aims to obtain the optimal scheme for reducing the mass while improving the working and me-
chanical properties of the push arm by optimizing the structural dimensions of the push arm. Taking the mass of the push
arm as the optimization goal, the pressure of the push arm as the constraint condition, and the structure size of the push
arm as the optimization design parameter, the optimized mathematical model was established. The multi-objective driven
optimization tool of Workbench was applied to optimize the structural size of the push arm in combination with the theory
of multi-objective genetic algorithm. Through optimization analysis, the results showed that the equivalent stress maxi-
mum value of the optimized model decreased by 23.08% and the total mass of the structure decreased by 7.42%. Through
the research and analysis of different structure sizes under their constraints, better working and mechanical properties of
the push arm are achieved under the optimal structure size. The total mass of the components is smaller. It provides ideas
and reference for the structural optimization design of the box adhesive machine in the future.
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Fig.1 Structure of the push arm
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Fig.2 3D model created in DM module of workbench
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Fig.3 Static analysis results of push arm
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Fig.4 Flow chart of optimization design of push arm
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Tab.1 Sensitivity graph of each design parameter to the
optimization result
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Fig.5 Response surface plots of equivalent stress and mass influencing factors
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Tab.2 Multi-objective optimization parameter point
SR Py/mm P,/mm Pg/mm P y/mm P /mm P,/mm P,s/MPa Py;/kg
S H0S 1 728.55 54.64 13.07 528.2 91.07 10.89 6.5325 11.901
RS HS 2 759.52 57.69 11.41 631.8 108.93 11.29 7.0089 13.862
RIS HE 3 871.45 53.56 10.92 528.2 98.05 11.34 9.36 12.596
RS HUT 4 923.61 60.53 12.37 580.63 102.44 10.76 15.236 13.444
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Tab.3 Comparison of parameters before and after optimization
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etk s 728.55 54.64 13.07 528.2 91.07 10.89 6.5325 11.901
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