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Critical strain on shape surface of NiTi shape memory alloy
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Abstract: Two-way shape memory effect (TWSME) surface in NiTi was obtained using Vickers four-sided pyramidal
indentation method, namely, the switchable surface between protrusions and flat state controlled by temperature. By
gradual grinding off the deformed layer after indenting, the diameter and height of the protrusions decrease as increasing
the removal layer. It is found that no protrusions are observed after 160 um thick layer was removed. The critical
microstrain at this depth is further theoretically calculated. It shows that TWSME can be obtained by means of
thermomechanical training in shape memory alloys. Thus, there probably exists a critical microstrain, below which no
TWSME will occur.
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Fig. 1 XRD patterns(a) and DSC curves(b) of NiTi alloy
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Fig. 2 Optical image of NiTi alloy with an indentation(a) and
projection plane view of white-light interferometry image(b)

and corresponding cross-sectional profile(c) after heating
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Fig. 3 Protrusion height after heating and cooling(a) and
relationship between protrusion diameter after heating and
layer thickness(b)
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Fig. 4 Depression surface morphology of sample after
cooling by removing 24 um thick layer(a) and corresponding

cross-sectional profile along black line (b)
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deformed austenite; (c) Elastically deformed austenite
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