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The characteristics of bending collapse of aluminum/GFRP hybrid tube

M. C. Song and J. J. Lee
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ABSTRACT

Square tubes used for vehicle structure components have an important role on keeping its stiffness and
preserving occupant safety in vehicle collision and rollover in which it experience axial collapse, bending collapse
or both. Bending collapse, which absorbs kinetic energy of the impact and retains a survival space for the occupant,
is a dominant failure mode in oblique collision and rollover. Thus, in this paper, the bending collapse
characteristics such as the maximum bending moment and energy absorption capacity of the square tube replaced
by light-weight material were evaluated and presented. The bending test of cantilever tubes which were fabricated
with aluminum, GFRP and aluminum/ GFRP hybrid by co-curing process was performed. Then the maximum
bending moment and the energy absorption capacity from the moment-angie curve were evaluated. Based on the
test results, it was found that aluminum/ GFRP hybrid tube can show better specific energy absorption capacity
compared to the pure aluminum or GFRP tube and can convert unstable collapse mode which may occur in pure
GFRP tube to stable collapse mode like a aluminum tube in which plastic hinge is developed.
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