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Energy Absorption Characteristics of CFRP/Foam Circular
Members according to Interface Number

Ju-Ho Choi*, Kil-Sung Lee’, In-Young Yang

I Abstract |

In this study, one type of circular shaped composite tube was used, combined with reinforcing foam and without
foam. Furthermore, CFRP(Carbon Fiber Reinforced Plastic) circular member manufactured from CFRP prepreg sheet
for lightweight design. CFRP is an anisotropic material which is the most widely adapted lightweight structural member.

The crashworthy behavior of circular composite material tubes subjected to static axial compression under same
conditions is reported in this paper. Test was executed in order to compare the results to the energy absorption and
collapse shape. The collapse mode during the failure process were observed and analyzed. The behavior of polymeric
foams to the tubes crashworthiness were also investigated. According to the experimental results, specimens filled
with foam are higher total energy absorption than the other specimens not filled with the foam.
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Fig. 1 Configuration of Specimen

Table 1 Material properties of CFRP prepreg sheet

Fiber Resin Prepreg
(Carbon) |(Epoxy #2500)| sheet
Density 3 3
. 24 x 1 -
ke/m’] 1.83x 10 1.24x 10
Poisson’s ratio - - 0.3
Young’s
3.60 132.
modulus [Gpa) 240 327
Tensile strength
4.89 0.08 0.3
[Gpa]
Resin content i i 3
[%Wt]

Table 2 Material properties of Foam

Density Thermal Bending | Compressive
Ik g/mg] conductivity strengtzh strengtzh
[W/m-K] [N/em”] [N/em]
40 0.020 30 13

Photo. 1 Autoclave
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