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Highlights

= Low-cycle fatigue life in NiTi is inversely proportional to the
martensite front motion and the number of impurity inclusions.
= The motion of martensite leads to transformation-induced slip and

Is deleterious.

= Inclusions provide sites for locally elevated stress.

= Based on this microstructural mechanism, we provide a
phenomenological function to determine the fatigue life based on
the phase transformation volume amplitude and inclusion density.
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m Larger transformation front motion = more
transformation-induced plasticity.
» Inclusions harbor stress fields that interact with
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= Both factors above contribute to fatigue failure.

Stent sketch courtesy of C. = In summary, phase transformation volume
Bonsignore. This work is funded by amplitude is a reasonable low-cycle fatigue
Confluent Medical. indicator.
= Future effort: Mechanistic difference between low-
o CONFLUENT cycle and high-cycle fatigue.

transformation fronts to cause larger local damage.
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