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Abstract: Two corrugated aluminum sandwich structures with empty and PMI foam filling are
proposed to improve the strength and crashworthiness of oil tank structure under impact loading,
and to provide substitutes for traditional monolithic counterpart. Aluminum foam projectile
impact test is conducted to investigate the dynamic performance of the sandwich beams with the
two proposed configurations. High-velocity photography is employed to capture the features of

the beam deflecting process. The deflection history at the mid-span of the back face, as well as

Whm B . 2014-06-24,  AEET S TEIAQ87T—) . B WA S REGEFEZ . B . AR . LA, EL&WH.
J7ARAR BT s DG U R A S W H (2011A091200008) 5 [ 8 A AR B B 4 R A I H (11102152, 11072188) 5 1 4k i 4%
FEARBR L 55 2 B B I H (x)j2011007)

[ 2% R TE) . 2014-10-23 % 2% H B L . http: / www. enki. net/kems/detail/61. 1069, T. 20141023, 1634. 003. html



81

Th . 45 250 X PMI I PR 358 47 80 et 32 o ol M BB SR R AT 5T 87

the deformation and failure modes, is studied for different sandwich beams with same total

weight. Experimental results show that when impact velocities are relatively high, the corrugated

core of empty sandwiches is significantly compressed and the front face experiences large scale

indentation and severe tearing, whereas both core compression and front face tearing in foam-

filled sandwiches are significantly reduced as a result of foam filling. The back face deflection of a

foam-filled sandwich is nonetheless larger than that of an empty sandwich. From a realistic point

of view, the filled sandwich is preferable compared to the empty sandwich.

Keywords: sandwich structure; foam filling; impact experiment
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