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Drop Simulation Analysis and Optimization Design of Red Wine Package

MEN Chao, LI Guang
(Tianjin University of Science and Technology, Tianjin 300222, China)

ABSTRACT: The work aims to study the stress and deformation of the red wine package in the process of dropping and
optimize the design of buffering cushion. Ansys Workbench was used to build the physical model of the red wine package.
Moreover, the stress and deformation of the package were analyzed according to the results of drop simulation. A mul-
ti-objective optimization design of the red wine package was carried out, with the thickness of cushion base and the
cushion wall height as the design variables, and the overall deformation and cushion mass as the optimization objectives.
The maximum deformation of the package was 137.01 mm, the thickness of the optimized cushion base was 23.06 mm,
and the cushion wall height was 183.1 mm. The best scheme was found under the premise that the cushion mass remains
basically unchanged. The scheme further improves the protection capability of the red wine and reduces the breakage rate
of the red wine when it falls.
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Fig.1 Drop analysis model of red wine package
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Tab.1 Physical parameters of each material

GBS T /(kgm ) BPEBCE/MPa KA
P g 250 70 200 0.22
K 5 240 500 0
EPS20 20 5.114 0.28
HR4R 750 209.09 0.312
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Fig.2 Meshing of the physical model
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Fig.3 Deformation of red wine package
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Fig.4 Equivalent stress contour of red wine package
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Tab.2 Optimal optimization results
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