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Buckling behavior of shape-memory alloy tube

Jeom Yong Choi

Abstract
The buckling behavior of cylindrical shape-memory alloy and aluminum tube is investigated at room temperature using
a split Hopkinson pressure bar and an Instron hydraulic machine with a specially designed recording system. The shape-
memory alloy at superelastic property regime buckles gradually in quasi-static loading, and fully recovers upon unloading.
However, the buckling of aluminum tube is sudden and catastrophic, and shows permanent deformation. This gradual
buckling of shape-memory alloy is associated with the forward and reverse transformation of stress-induced martensite
and seems to have a profound effect on the unstable deformation of tube structures made from shape-memory alloy.
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Figure 3 The load-displacement relation for the Figure 4 Photographs of Ni-Ti tube (R/t=18)
Ni-Ti tube (R/t=18) shown in Fig. 4; L/D is 1.5 buckling in uniaxial compression under a

displacement-controlled loading with a cross-head
speed of 6.99x10°mm/s; numbers correspond to the
load-displacement states of Fig. 3; L/D is 1.5
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Figure 5 Variation of load with displacement
for an Al-tube(R/t=18) with unconstrained
ends, obtamed under a cross-head speed of
6.71x10mm/s
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Figure 6 Photographs of Al-tube with unconstrained
ends, buckling in uniaxial compression with a cross-
head speed of 6.71x10 mm/s; numbers correspond to
the load stages in Fig. 5
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Figure 8 Photographs of the dynamic buckling
Figure 7 Variation of stress with nominal of a thin Ni-Ti tube(R/t=18), obtained using
strain, obtained using SHPB; L/D is 2.5 SHPB; L/D is 2.5, and the term ‘strain” refers

to the axial shortening divided by L
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