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Radial Compressive Properties of AI-CFRP Composite Tubes
Ma Qihua" %, Zha Yibin', Zhou Tianjun'
(1. School of Automotive Engineering, Shanghai University of Engineering and Technology, Shanghai 201620, China ;
2. Key Laboratory of High Performance Fibers & Products, Ministry of Education, Donghua University, Shanghai 201620, China)

Abstract : Using the method of combining quasi-static radial compression experiment with finite element simulation, the radial
compression characteristics and failure mechanism of the carbon fiber reinforced plastic (CFRP) wound thin-walled aluminum tube
(AI-CFRP) composite tube were investigated. Test results show that the peak load, total absorbed energy and specific energy absorp-
tion of AI-CFRP composite tube are increased by 77.4%,223.5% and 39.6% respectively compared to the pure CFRP tube, and the
total absorbed energy is also increased by 41.6% compared to the sum of the pure aluminum tube and pure CFRP tube, and the fail-
ure mode become more stable. In addition, the failure process of AI-CFRP composite tube was simulated by finite element method,
results show that load-displacement curve and energy absorption-displacement curve are in good accordance with experiment results
so that the reliability of the simulation model is verified. Study result indicates that the fracture of aluminum tube wall was inhibited
by CFRP binding and there were no serious fiber fracture and lamination occurred in the CFRP tube due to the supporting of the lin-
ing Al tube by combining the experimental results with the stress and strain analysis of the AI-CFRP composite tube. Therefore, the
Al-CFRP composite tube can effectively resist the wall deformation and improve the stability and energy absorption under radial
compression.

Keywords : radial compression ; finite element simulation ; carbon fiber reinforced plastic ; wound thin-walled aluminum
tube ; composite tube ; stability ; energy absorption
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