Structural characteristics of TiNi alloys after thermal treatment
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Shape memory alloys based on NiTi, commonly known as “Nitinols”, are nowadays success-
fully used in different areas of the medicine, as for instance plates and nails in traumatology,
vascular stents, surgery catheters, root canal instruments or orthodontic braces. Other prop-
erties, in addition to the shape memory behaviour, are also very good corrosion resistance,
biocompatibility, advantageous strength/density ratio or high damping ability. The shape
memory effects and superelastic behaviour of Ni-rich NiTi alloys, it means more than 50.6
at% Ni, are significantly dependent on microstructural modification provided through heat
treatment. It is generally known that thermal treatment of Ni-rich NiTi alloys induces dif-
fusion processes that lead to precipitation of different phases: metastable Ni,Tiz, metastable
NisTis or stable NigTi. Owing to an appropriate thermal regime the austenite-martensite
transformation temperatures can be modified.

These and other microstructural changes can have a major impact on the martensitic trans-
formation in NiTi alloys and, essentially, on the transformation temperatures. In addition, the
precipitation of secondary phases can also contribute to a substantial increase in the strength
of NiTi alloys. Another critical factor affecting the properties of these materials is the com-
position.

The experimental samples of NiTi alloy with 50.7 at% Ni were subjected to heat treat-
ment. The thermal regimes consisted of aging treatment at 300, 350 and 400 °C for 30 min-
utes followed by air cooling. The microstructures before and after the heat treatment were
observed by optical microscopy. The study was completed by microhardness measurement
and X-ray analysis. The obtained results show that the aging temperatures led to microstruc-
tural and microhardness changes for the investigated alloy.
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