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Fig. 1 Stress analysis of pipe joint structure
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Fig. 4 Connected steel pipe
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Tab. 2 Inside and

outside diameters of

Fe-Mn-Si-Cr SMA pipe joint after heating

1 40. 940 36. 850
2 41.097 36.915
3 40. 943 36.753
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Fig. 9 Curve of displacement and pulling force
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Tab. 3 The results contrast table of radial stress
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1 15. 30 14. 39 5.9
2 7.66 7.15 6.7
3 11.58 12.15 4.9
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Abstract: The Brinson constitutive model is used in conjunction with the Lame formula for a plane
axial symmetry problem to deduce a simplified constitutive model that can be used to calculate the
radial compressive stress on the contact surface between a shape memory alloy (SMA) pipe joint and
steel tube. The numerical simulation analyses of the SMA pipe joint structures are also conducted.
Three groups of FeMnSiCr series SMA pipe joints connected to steel tubes are tested at high
temperatures, and the pull-off forces of these connected pipe joint are measured. Further, the radial
compressive stresses on the contact surfaces of these pipe joint structures can be obtained using an
empirical formula. The comparisons between the numerical simulations and experimental results show
that the simplified constitutive model is effective and can provide a stable basis for application of SMA

pipe joints.

Key words: shape memory alloy; pipe joint; high temperature connection; smart materials; pullout
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