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Fig.1 Buffer system dynamics model of critical
component-product-EPE
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Fig.2 Acceleration response curve of a critical component
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Fig.3 Acceleration response curve of a critical

component with area and thickness of the EPE
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Fig. 4 Dimensionless maximum acceleration response

graph of a critical component
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Optimization Design of EPE Buffer with Linear Elastic Critical Components

XUE Fei', WANG Zhaoxia’

(1. Hangzhou Taixin Automation Co., Ltd., Hangzhou 311200, China;
2. Zhejiang Great Shengda Packaging Co., Ltd., Hangzhou 311200, China )

Abstract: The buffering characteristics of the coupled linear elastic cushioning packaging system for vulnerable
parts are analyzed, and the influence of structural dimensions of EPE cushioning materials on the impact characteristics
of packaging system considering vulnerable parts is studied based on the dynamic constitutive model of EPE cushioning
material drop buffering. The method is to establish a nonlinear product packaging system dynamic model containing
critical components, and use the least squares method to establish the relationship between the thickness and area of the
EPE and the acceleration variation of the vulnerable parts. Based on the two principles that the response acceleration
of vulnerable parts is less than the vulnerability degree and the amount of buffer material is the most economical, an
optimized design mixed penalty function is constructed and the optimal solution is obtained. The results show that
the thickness and area of the EPE buffer material have a significant impact on the acceleration of the vulnerable parts.
The optimal value occurs under an optimized combination of a certain smaller liner area and an appropriate thickness,
and the relative error of the relationship between the established EPE thickness and area is within 0.37%. This design
method can effectively reduce the volume of buffer packaging and provide a way to verify the rationality of the
structural dimensions of EPE buffer materials.
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