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Energy absorption of a cylindrical tube with
varying cross-section subjected to axial impact
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Background & Objective

Safety is a vital issue in desigh of modern vehicles. When a vehicle collides, crushable zone of the
vehicle collapses to highly absorb impact energy for safety of the passengers. To improve & control
absorbed energy by the collapse, several structural elements with various shapes as well as uniform
cross-sections have been investigated.

The objective of the study is development of approximation method for evaluating the absorbed
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impact energy of a cylindrical tube with varying cross-section subjected to an axial impact. side member Crushable zone
Approximation method Absorbed Energy, E, & Displacement, u for a
Crushing of the cylindrical tube with varying cross- cylindrical tube with varying cross-section are
Cylindrical tube with varying cross-section is set down section progresses due to minimum force of the expressed by combination of results for the
as a tube connected with infinitesimal uniform infinitesimal uniform tubes. uniform tubes.

cylindrical tubes. Absorbed Energy
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\ We developed an approximation method for evaluating the absorbed impact
energy of a cylindrical tube with varying cross-section by using absorbed energy
! z characteristics of uniform cylindrical tubes subjected to axial impacts.
E.p = IO Pdu U= Ogdz Approximate absorbed energy-displacement curve for tapered tube showed

, good agreement with the experimental results.
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