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Energy Absorption Characteristics of the AI/CFRP/GFRP Hybrid Member under
Quasi-static Axial Compressive Load

Sun-Kyu Kim*, Uk Heo', Kwang-Hee Im"", Jong-An Jung

Abstract

This study concentrates the effect of hybridisation on the collapse mode and energy absorption for composite cylinders.
The static collapse behavior of laminated(Al/CFRP/GFRP) circular-cylindrical composite shell under quasi-static axial
compressive load has been investigated experimentally. Eight different hybrids of laminated(Al/CFRP/GFRP) circular-cylindrical
composite shell were fabricated by autoclave. Eight types of composites were tested, namely, Al/carbon fiber/epoxy, Al/glass
fiber/epoxy, Al/carbon-carbon-glass/epoxy, Al/carbon-glass-carbon/epoxy, Al/carbon-glass-glass/epoxy, Al/glass-glass-carbon/epoxy,
Al/glass-carbon-glass/epoxy and Al/glass-carbon-carbon/epoxy. Collpase modes were highly dominated by the effect of
hybridisation. The results also showed that the hybrid member with material sequence of Al-glass-carbon-carbon/epoxy

exhibited good energy absorption capability.
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Table 1 Material properties of the CFRP prepreg sheet and

aluminum
. Resin
. Fiber Prepreg
Aluminum (Epoxy
(Carbon) #500) sheet
Density 3 3 3
2 1.8x1 1.2x1 1.55%1
[kg/ms] ,680 8x10 x10 55x10
Poisson's ratio 0.31 - - 0.36
Young's
2 2 - 14
modulus [GPa] 67 30 >
Tensile stress
192 4. - 2.4
[GPa] 9 9 68
Resin content 3
[%Wt]

Table 2 Material properties of the GFRP prepreg sheet

Construction 4 shaft satin
Warp G 75 1/0
Yarn type -
Fill G 150 1/0
. . Warp 64
Density[count/inch] -
Fill 26
Fabric areal weigh [g/mz] 207.1
Resin content [%)] 354
Volatile content [%)] 0.99
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Fig. 1 Configuration of AlI/CFRP/GFRP circular member
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Specimen | energy energy per | collapse collapse
P £ U] unit weight load load
o714 Byl 915G BaoluA, W 2 AgHe % ' Eylid/ker] | BualN] | £ [N]
o e, CCcC 1201.57 24.64 28.53 17.16
Fig. 2= 2227} 247} 6plyS 7H= Al/CFRP/GFRP/CFRP CCG 1187.21 2293 4424 16.96
QEH o] 312 AE U TR et E3k o CGC 1417.76 27.92 47.71 20.25
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Fig. 2 Load-displacement curve and collapse history of Al/CFRP/
GFRP/CFRP(CGC) circular member
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Fig. 3 Collapse modes of Al/CFRP/GFRP circular member (a)
compound folding mode (b)(c) compound fragmentation
and folding mode (d) compound splaying and folding mode
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Fig. 4 Absorbed energy due to changes in the stacking sequence
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Fig. 5 Absorbed energy per unit weight due to changes in the
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