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Equivalent Method for the Targets in Impact Process of
Accident-resistant Packaging Container
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ABSTRACT: The aim of this work was to provide a basis for security evaluation during transportation process of danger-
ous substances. The package system (cask body, impact limiter and target) was simplified to a spring—mass model composed
of three nonlinear springs and a concentrated mass, then based on the principle of conservation of energy, the transfer course
between kinetic energy and strain energy of accident—resistant packaging container was analyzed during impact process, sup-
posing that velocities resulting cask body and impact limiter absorbing the same energy were equivalent, then the equivalent
velocity between yielding target and unyielding target during the impact process was studied, and this equivalent relationship
was applied in an example. A math method of researching equivalent velocity between yielding target and unyielding target
during impact process of accident—resistant packaging container was presented, and then it was validated by an example that
when the packaging container collided with unyielding target at a determinate velocity (13.9 m/s) , it was equivalent with a
higher velocity (26.8 m/s) colliding with yielding target. This equivalent method introduced in this paper could provide a ba-
sis for security evaluation during transportation process of dangerous substances.
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Fig.1 Simplified impacting model
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Fig.2 Force—displacement curves for container body, impact limit—

er, and a hard soil target
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