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A Study on the Collapse Modes and Energy Absorption Characteristics of
AVCFRP Compound Tubes Under Axial Compression
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Abstract

The compressive axial collapse tests were performed to investigate collapse modes and energy
absorption characteristics of AVCFRP compound tubes which are aluminum tubes wrapped with CFRP
(Carbon Fiber Reinforced Plastics) outside the aluminum circular and square tubes. Based on collapse
characteristics of aluminum tubes and CFRP tubes respectively, the axial collapse tests were performed
for AUCFRP compound tubes which have different CFRP orientation angles. Test results showed that
AVCFRP compound tubes supplemented the unstable brittle failure of CFRP tubes due to ductile nature
of inner aluminum tubes. In the light-weight aspect, specific energy absorption were the highest for
AVCFRP, CFRP in the middle, and aluminum the lowest. Also, specific energy absorption of circular
tubes was higher than square tubes'. It turned out that CFRP orientation angle of ACFRP compound
tubes influence specific energy absorption together with the collapse modes of the tubes. :
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(a) Circular tube (b) Square tube
Fig. 1 Configuration of AVCFRP compound tube

Table 1 Material properties of the CFRP prepreg

sheet

Types Fiber Resin Prepreg
Propertié (Carbon) |(Epoxy #2500) sheet
Density 1[33;;130]3 lfl%g;r]l%] -
e | - | o
Young's 240 [GPa] | 3.60 [GPa] [103}2,3"]
Tensile 4.89 [GPa] | 0.08 [GPa] | 1.85 [GPa]
ey | 2106 | 3006 | 13 (%)
ontent - - 3wl
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Fig. 2 Collapsing process and typical collapse modes of AVCFRP compound circular tubes
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Fig. 3 Collapsing process and typical collapse modes of AVCFRP compound square tubes
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