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Abstract

Ultimate goals in vehicle design can be summarized as environment-friendliness and safety. Along with these requirements,
the importance of natural environment conservation has been focused lately. Therefore, reduced emission from vehicle and
improved efficiency has become the top priority projects throughout the world. CFRP(Carbon Fiber Reinforced Plastics)
of the advanced composite materials as structure materials for vehicles, has a widely application in lightweight structural
materials of air planes, ships and automobiles because of high strength and stiffness. This study is to investigate the energy
absorption characteristics of CFRP hat-shaped section members under the axial impact collapse test. The CFRP hat-shaped
section members which manufactured from unidirectional prepreg sheets were made of 8plies. The axial impact collapse
tests were carried out for each section members, The collapse mode and energy absorption characteristics were analyzed
for CFRP hat-shaped section member according to the interface numbers(2, 3, 4, 6 and 7)
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Table 1 Material properties of the CFRP prepreg sheet

Fiber Resin(Epoxy | Prepreg
(Carbon) | #2500) sheet
Density[kg/m’] 1.83x10° | 1.24x10° -
Poisson’s - - 03
Young’s
. 2,
modulus[GPa] 240 3.60 1327
Tensile[GPa] 4.89 0.08 03
Resin content[%Wt] - - 33
— e Flat member
[}
+ Trigger

@° fiber direction

1
1
1
i
! 90° fiber direction
: |

Fig. 1 Configuration of CFRP Hat-shaped section member
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Fig. 2 Impact testing device set up
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Fig. 3 Load-displacement curve of CFRP hat-shaped section
members([0/90]25, [90/0]2)
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Table 2 Impact collapse test results for CFRP hat-shaped section

members
specimen L o £ Ep
(mm) (mm) ) U]
2AH-0 120 78.16 419.44 647.86
348-0° 120 76.88 419.44 663.42
4AH-0 120 67.02 419.44 757.11
64 H-0° 120 65.83 419.44 767.66
7A H-0° 120 69.56 419.44 728.11
274 H-90° 120 75.36 419.44 671.66
34 %-90° 120 75.63 419.44 670.39
4A)H-90° 120 74.66 419.44 676.27
6A48-90° 120 60.01 419.44 847.05
TAB-90° 120 74.02 419.44 679.04

Hat [02/902], Hat [02/902}, Hat [0/90]

Hat {0/90] Hat [90/0]4

Photo. 1 Collapse modes CFRP hat-shaped section members
after impact test(outer angle 0°)
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Fig. 5 Total absorbed energy according to the interface numbers
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