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In the event of a vehicle collision, the kinetic energy of the colliding vehicles can
cause sever injuries to the passengers if the vehicle body is too strong and the
passengers bounced out of the vehicle due to inertia. If the vehicle body absorbs
considerable collision energy, the passengers might get trapped inside, causing
their death. Therefore, when a vehicle crashes, the structural members of its body
must efficiently absorb the collision energy and secure space. In this study, a
single hat-shaped cross-section member and a double-hat cross-section member
has been used for the side member of an automobile that absorbs most of the
collision energy during a vehicle collision event. Following the designing and
manufacturing of the steel and carbon fiber reinforced polymer (CFRP) material
structural members, the axial collapse test was performed to investigate the
collapse mode and energy absorption characteristics based on their shape and
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Table 1 Definition of specimens

Specimen name | Materials | Specimen shape | Fiber stacking
CFS CF/Epoxy Single hat [+15/-15]4
CFD CF/Epoxy Double hat [+15/-15]4
STS Steel Single hat
STD Steel Double hat

Double hat EP‘H—TL S A=% YUt oA gHoR A, 2
A

qarte 5 4 sl Al
A Smgle hat & % Double hat T JLREA] AlFH 2%
CFRPA| AldH 9 2|4x0F FhstA A Zo] 12 mm, 57

1 mm, 84 22 6 mm, A& 4L 22 mmZ 3lgion,
ALH NAHL HLA S golsHA s17] Ysto] AFEH] 7FEA
2|2 2E] 5 mm Hoj7l A= siglen HEH #o] FeriHol
H=E sl

Table 10] Y7430l o] &3t CFRPA 2 7A) Single hat T
% Double hat FH720] A|FHE AoJstglon, AI@H CFS
él%k% 30.0 g, CFD A2 295 g STS AL 153.7 g, STD

2.3 4
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Table 2 Static Collapse test results (Mean value)

T~ Specimen| oo | cpp | sTS STD
Classification

E, [N 680.0 | 968.0 | 10560 | 1764.6

P,, [kKN] 11.3 16.1 17.6 29.4

Poax [KN] 23.7 24.9 435 58.6

Eam [Kl/kg] 22.7 32.8 6.9 11.8
1

B = / Pudl (1)

ZO
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