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Axial Crashworthiness of Thin-walled Taper-
ed Circular Tube Used on Urban Rail Transit
Vehicle

FENG Yue, XIAO Shoune, CHE Quanwei, LI Duo
Abstract Since the Q345 and 5083H111 materials are com-
monly used in the crushing energy absorbers of urban rail vehi-
cles, the impact of thick-wall, striking velocity and cone angle
under impact dynamics on the axial crashworthiness are studied
through numerical simulation, a design with better crashworthi-
ness with a fixed energy absorption is selected. The research
results show that the specific energy absorption and collision
force of thin-walled tapered circular tube will increase follow-
ing the increase of wall thickness and impact velocity, but the
influence of cone angle varies with materials, and the specific
energy absorption and collision force of Q345 are larger than
that of 5083H111. When the total energy absorption is con-
stant, the scheme of larger cone angle and wall thickness will
improve the crashworthiness, therefore the selection of
5083H111 material will further increase the crashworthiness.
Key words urban rail transit vehicle; thin-walled structure;
tapered circular tube; crashworthiness
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