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ABSTRACT

By adopting the advanced material design concept that combines the composite with the shape memory
alloy (SMA), the structure not only has the characteristics, such as specific strength and adjustable design,
which the composite has, but also has the shape memory effect and the production of higher recovery stress
owned by the SMA to replace the traditional autofrettage method done by pre-stressing and to create another
design method, which improves the concentration of stress and the structure deficiency of the cylinder
pressure vessel. Based on the advanced materials structure design concept, the purpose of this paper is to
investigate the improvement of load-bearing capability of the composite tube structure combined SMA by
adjusting the thickness ratio of SMA laminates to the wall. The layer-wise linear 3D elastic analysis model
is adopted to explore the displacement and stress conditions of the composite tube combined with the SMA.
In the analysis process, the material behaviors, such as change in stiffness after the activation of the SMA
and the activated recovery stress, are integrated into the structure mechanical model of the laminated tube.
By further re-computing the overall stress-strain relationship, the reaction of the tube with adequate SMA
laminates caused by activating the alloy with heat can be analyzed. The result shows that as the adequate
thickness ratio of SMA laminates to the wall, for the internal pressure bearing tube structure, is achieved,
maximum stress of the structure can be reduced, the distribution state of stress is uniformized and relaxed,
and the load-bearing capability of the tube structure is enhanced.
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