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Abstract : Aluminum member absorbs energy by stable plastic deformation under axial loading. While CFRP(Carbon
Fiber Reinforced Plastics) member absorbs energy by unstable brittle failure but its specific strength and stiffness is
higher than those of aluminum member. In this study, for complement of detects and synergy effect by combination
with the advantages of each member, the axial collapse tests were performed for aluminum CFRP members which are
composed of aluminum members wrapped with CFRP outside aluminum circular members. Based on the respective
collapse characteristics of aluminum and CFRP members, crushing behavior and energy absorption characteristics were
analyzed for aluminum CRRP members which have different CFRP fiber orientation angle and thickness Test results

showed that aluminum CFRP members supplemented the unstable brittle failure of CFRP members due to ductile

nature of inner aluminum members. It turned out that the CFRP fiber orientation angle and thickness influence energy
absorption capability together with the collapse mode of the members.
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Fig. 1 Configuration of the test specimens

Table 1 Material properties of the aluminum

. Poisson's | Young's Yield Tensile
Density .
ratio modulus stress stress
2.68 031 67.2 165 192
[kg/m’] [GPa] [MPa] [MPa]

Table 2 Material properties of the CFRP prepreg sheet

30°, 45°, 60°, 75°, 90°, 0°/90°,

Az 4ply(n=1,
l6ply(n=4)% W3} Z -
LdyFES =] o
wEE gl el S8

Yo7

o} 0.5mm), 8ply(n=2),
o} BE A gHe 710]‘—;__
AA AL
3l Zo]2] 120mm = 0}03

1k
<t

90°/0° = s}l 2m,
12ply(n=3),

Types Fiber Resin Prepreg
Properties (Carbon) (Epoxy #2500) sheet
Densit 1.83x10° 1.24x10°

- [ke/m’] [kg/m’]

Poisson's ratio - - 0.3
Young's 240 3.60 132.7
modulus [GPa] [GPa] [GPa]
Tensile str 4.89 0.08 1.85

¢ s [GPa] [GPa] [GPa]
Breaking 2.1 3.0 1.3
elongation [%] [%] [%]
Resin content - 33
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Fig. 2 Load-displacement curve of specimens
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Fig. 3 Typical collapse modes and section of Al/ CFRP members: (a) compound splaying mode (b) compound folding mode (c)
compound fragmentation mode (d) fragmentation and splaying mode .
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