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Effect of geometric defects on superelasticity of
Ti-7.5Nb-4Mo-2.5Sn shape memory alloy
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Abstract: The mechanical properties and superelasticity of the Ti-6.5Nb-4Mo-2.5Sn alloy and the samples with a central
circular hole and a unilateral semicircular notch, respectively, were evaluated. The full field strain distributions of the
samples were monitored during the uni-axis loading-unloading tensile tests by using ARAMIS three-dimensional optical
deformation measurement system. The effects of the geometric defects on the strain field, the stress-induced martensite
phase transformation and superelasticity were investigated. The results indicate that the samples with geometric defects
have the stress concentration closing to the defects on loading, resulting in relatively high strain rate and strain in local
zone of alloy. The stress-induced martensite phase transformation is mainly influenced by the strain distributions, and the
martensite phase transformation occurs in a localized area. Thus, the samples with the geometry defects exhibit a high
critical stress for inducing the martensite transformation and a low superelasticity in comparison with the perfect sample.
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Fig. 1 Schematic diagrams of geometry of tensile test
specimen: (a) Perfect sample; (b) Sample with central circular

hole; (¢) Sample with unilateral semicircular notch (unit: mm)
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Ti-7.5Nb-4Mo-2.5Sn alloy
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Fig. 3 Tensile stress—strain curves of samples: (a) Perfect

sample; (b) Sample with unilateral semicircular notch; (c)

Sample with central circular hole
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Table 1 0>, ospy and J of samples

Sample 002/ MPa  ogny/MPa  6/%

Perfect 630 206 21.9

Unilateral semicircular notch 640 249 11.7
Central circular hole 530 289 8.7
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Tensile stress—strain curves obtained by cyclic
loading-unloading tensile test: (a) Perfect sample; (b) Sample
with unilateral semicircular notch; (c¢) Sample with central

circular hole
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Fig. 5 Strain distribution nephogram in perfect sample at different times in cyclic loading—unloading tensile test
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Fig. 6 XRD patterns of regions 4, B, C shown in Fig. 5 in
perfect sample and undeformed sample: (a) Area 4; (b) Area B;
(c) Area C; (d) Undeformed sample
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Fig. 7 Strain distribution nephogram in sample with unilateral semicircular notch at different times in cyclic loading—unloading

tensile test
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Fig. 8 Strain distribution nephogram in sample with circular hole at different times during cyclic loading—unloading tensile test
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