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A Study on Energy Absorption Characteristics of Lightweight
Structural Member according to Stacking Conditions

Ju-Ho Choi*, In-Young Yang'

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. The collapse mode during the failure process were observed and analyzed. The behavior of

polymeric foams to the tubes crashworthiness were also investigated.
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Table 1 Material properties of CFRP prepreg sheet

Fiber Resin Prepreg
(Carbon) (Epoxy #2500) sheet
Density 3 3
[ke/m'] 1.83x10 1.24x10 -
Poisson's ratio - - 0.3
Young's
modulus [GPa] 240 3.60 132.7
Tensile
4. . .
strength [GPa] 89 0.08 03
Resi
esin content i i 3
[%oWt]
Table 2 Material properties of Foam
. Thermal Bending Compressive
Density ..
[k g/m3] conductivity strength strength
[W/m+K] [Pa] [Pa]
40 0.020 0.003 0.0013
60 0.020 0.0037 0.0015

Photo 1 Autoclave
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(2) CFRP/Foam circular member according to stacking angle,
Foam density(60)

Photo 3 The Collapsed shape of CFRP/Foam circular member
according to Stacking angle and foam density



14
fol

- ol

=

e

o}, T 8 mEE 2 009 497} BAe] elzoz 9
Slof foams} He|5# A5 90°9] A9 Yo B

l"

A 90°¢] A4t 3 mhe HHA] QHEch YE 40kg/m’ T}
60kg/m' 0.2 A& LE AFHO| H9-E 40kg/m’ o2 AL 7

¢ ¥l g R o 7k AYH T} 0mm7} Ak ol
foam A$A) 9h& AT o] H9UFOE T} 0|2
ol et Wo] GOkgi’ 0 A& A9 foam: A Phe
AR H ol AHAFERY 35S Arict Al 457
Fo= sha7t olseld oA 434 Letsih

4.2 OlLixIES 54
Fig. =4t 076} 90°% 23481 234 AR Hol25oke
o foam®| Yo W2 AFHY F FolUAE e 19

Zolth. Fig. 3 AFHY 297t & Zte7}t 0°Y o Ald4=¢}
foam®] Wof w2 ZF ZoY|RE YeER ey 2829

A o} Aol ABS7H 2K et § Bl 1Y
qog Z7HHE BAS B 4 St o4& CFRPY] 28
A B4 SIAUEE 2o, TS 1A g1

(interlaminar crack), <43 @ (intralaminarcrack) ¥ #4137
(central crack) 0.2 U 4= Qe weba] AHgr) S71etct
L ojult 3728 § 399 47} 57131l

FRP/Foam(40)
FRP/Foam(60)

1200

OO

1000

IS Y o
o o <}
3 3 3

Total absorbed energy(J)

2interface 3interface 4 interface

Interface Numbers
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