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Abstract

For the axial crushing tests of various shape of tubes, it was reported that composite tubes need trigger
mechanism to avoid brittle failure. In this study, static axial crush tests were performed with the new
aluminum/GFRP hybrid tubes. Glass/Epoxy prepregs were wrapped around aluminum tube and co-cured. The
failure of hybrid tube was stable and progressive without trigger mechanism, and specific energy absorption
was increased to maximum 34% in comparison with aluminum tube. Effective energy absorption is possible
for inner aluminum tube because wrapped composite tube constrain the deflection of aluminum tube and
reduce the folding length. The failure of hybrid composite tube was stable without trigger mechanism because
inner aluminum tube could play the role of crack initiator and controller. Aluminum/Glass-Epoxy hybrid tube
is suitable for the vehicle front structure due to effective energy absorption capability, easy production, and

simple application for RTM process.
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Fig. 1 Trigger mechanism
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Table 1. Properties of steel, aluminum and GFRP

Density E g,
(kg/m’) | (GPa) | (MPa)
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sagioiey | 770 207 365
Aluminum 0 68.9 264.6
(6063T5)
Glass/Epoxy
) 1980 435 1000
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Fig. 2 Specific energy absorption of GFRP tube
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Fig. 3 Fracture mode of aluminum/GFRP tube(90°)
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Fig. 4 Specific energy absorption of hybrid tube

o] A% 71 ool Uelhd o] EE¥Ag, 1
A7t ¢FulEelt. & Fre 859 & A
o AHOR EAR AR BN Fro AL
7t o BEFol £ ez Yehdd oA
AFE vl Zol F Az 5 A A¥ &
B vehts oz B 4 Ut 8ply 90°9] F¢
EY FrY duyA FFE ¢FvE v 86%,
EdAgd vE 520% FEHALH vy F
FEET 47 19%, 131% FALATH 16ply 90°8)
4 FRo AL duR F5e ¢FvlEd bl
180%, @A gl H]&] 97% old, slovA F4
(Es)= A7 34%, 10%°)t}. Fig. 6 A& & ply Foll
et HFgel ME quUx F59 wslel ¥F
v FHS FEASE FEY g dyA grog
g TAREY uAFE EASGY.

55 - E—T 3

50 ‘] AL
----- SUM

45 -] — AL+G/E

0

35 4
301

Load (kN}

' Pouy
AT S L

v ~Y ™ —r—— T T
a 10 20 30 40 $0 80 0 L] L] 100
Deflection (mm)

Fig 5. Load-Deflection curves of 8 ply 90° tube
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Fig. 6 Comparison of energy absorption
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