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Elucidation of the influence of super elasticity and shape memory properties of
TiNi alloy on cutting phenomenon
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In this study, the effect of superelasticity of NiTi alloy on the cutting
phenomenon was investigated to realize the cutting of nickel-titanium alloy (TiNi alloy). As a
result, it was found that the superelasticity caused large grain steps on the finished surface of
NiTi alloy, which were not seen in normal metal machining. From the cutting force measurement and
high-speed camera observation, it was found that the superelasticity caused by stress-induced
martensitic transformation caused the elastic recovery of the workpiece at the beginning and end of
the cutting process, which resulted in the generation of residual material and accelerated tool wear

in the cutting process of NiTi alloy. It was also found that the machinability, dimensional

accuracy, cutting force and tool life could be improved by preheating the workpiece above the phase
transformation limit temperature.
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