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Damage Boundary for Products with Multiple Critical Components

DENG Pei-chang, WANG Zhi-wei"

(College of Packaging Engineering, Jinan University, Guangdong Zhuhai 519070, China)

ABSTRACT: The work aims to obtain the damage boundary of product with multiple critical components under rectangular
impact, and analyze the change rules and influencing factors of the damage boundary under linear and nonlinear (tangent
and hyperbolic tangent) conditions. First, the lumped mass method was adopted to establish a MDOF discrete packaging
product system model. Second, the kinematic equations of the system were derived according to the Newton's second law,
and dimensionless dynamic equations of the system were obtained through dimensionless processing. Third, the dynamic
response of the system was solved according to the fourth-order Runge-Kutta method, and the damage boundary was
obtained. The results showed that compared with linear packaging materials, hyperbolic tangential buffer packaging materials
could expand the non-damaged zone of the package, while tangential buffer packaging materials could expand the
non-damaged zone, and the influence degree was proportional to the nonlinear parameters. In some cases, the damage boundary
curves of different critical components were intersected. In conclusion, different types of impact will lead to the damage
of different critical components, and the protection of all critical components should be considered in the actual logistics
process.

KEY WORDS: impact; damage boundary; multiple degrees of freedom; nonlinear system
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Fig.3 Damage boundary surface of tangential nonlinear packaging system
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