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Investigation the effect of annealing temperature and time on
transformation behavior of NiTi shape memory alloy
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Abstract

Annealing treatment causes change of martensitic transformation behavior. In this research, the effect of annealing
temperature and time on Stress Induced Martensitic (SIM) and thermal induced martensitic transformation behavior
of NiTi shape memory alloys was investigated. The samples were annealed between 300 and 450°C. Thermal
transformation behavior was studied using Differential Scanning Calorimetry (DSC) and SIM transformation
behavior was investigated with tensile test. The results revealed that annealing at 300°C for 0.5h raises thermal
transformation temperatures and improves superelastic behavior. Also increase in annealing temperature and time
caused three stage transformations on heating. These transformations are due to increase in composition
inhomogeneity and stress inhomogeneity around NisTiz particles. Increase in annealing temperature and time
decreased superelasticity too. Annealing at 450°C for 3h changed stable phase from austenite to martensite, and
caused appearance of shape memory effect.

Keywords: Martensitic transformation, Differential scanning calorimetry, Superelastic behavior, Shape memory effect



