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Energy Absorption Characteristics of AI/CFRP Compound Tubes Under Axial Compression

Kilsung Lee*, Cheonseok Cha’, Jihyun Moon and Inyoung Yang™"

L

‘L Abstract

The compressive axial collapse tests were performed to investigate energy absorption characteristics of AI/CFRP compound
tubes which are aluminum tubes wrapped with CFRP (Carbon Fiber Reinforced Plastics) outside the aluminum circufar
and square tubes. Based on collapse characteristics of aluminum tubes and CFRP tubes respectively, the axial collapse
tests were performed for A/CFRP compound tubes which have different fiber orientation angles. Test results showed that
AU/CFRP 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 fiber orientation
angle of AI/CFRP compound tubes influence specific energy absorption together with the collapse modes of the tubes.
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Table 1 Material properties of the CFRP prepreg sheet

Types | Fiber Resin
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Fig. 1 Load-displacement curve of circular tubes

40

o~ Al/CFRP(90")
---Al

—— CFRP(90")
30

Load [kN]

Displacement [mm]

Fig. 2 Load-displacement curve of square tubes
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Fig. 3 Typical collapse modes in aluminum/CFRP circular
tubes: (a) compound fragmentation mode (b) folding
mode(c) compound splaying mode

(@) (b) ()
Fig. 4 Typical collapse modes in aluminum/CFRP square
tubes: (a) compound fragmentation mode (b) folding mode
(c) compound splitting mode
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Fig. 5 Specific energy absorption of square and circular tubes
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Fig. 6 Specific energy absorption of AI/CFRP compound
tubes with the different fiber orientation angle
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