
Author’s Accepted Manuscript

Room temperature superelastic responses of NiTi
alloy treated by two distinct thermomechanical
processing schemes

A. Safdel, A. Zarei-Hanzaki, A. Shamsolhodaei,
Philipp Krooß, Thomas Niendorf

PII: S0921-5093(16)31531-3
DOI: http://dx.doi.org/10.1016/j.msea.2016.12.047
Reference: MSA34478

To appear in: Materials Science & Engineering A

Received date: 1 October 2016
Revised date: 7 December 2016
Accepted date: 9 December 2016

Cite this article as: A. Safdel, A. Zarei-Hanzaki, A. Shamsolhodaei, Philipp
Krooß and Thomas Niendorf, Room temperature superelastic responses of NiTi
alloy treated by two distinct thermomechanical processing schemes, Materials
Science & Engineering A, http://dx.doi.org/10.1016/j.msea.2016.12.047

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/msea

http://www.elsevier.com/locate/msea
http://dx.doi.org/10.1016/j.msea.2016.12.047
http://dx.doi.org/10.1016/j.msea.2016.12.047


1 

 

Room temperature superelastic responses of NiTi alloy treated by two distinct 

thermomechanical processing schemes 

A. Safdel
a
, A. Zarei-Hanzaki

a,*
 , A. Shamsolhodaei

a
, Philipp Krooß

b
, Thomas Niendorf

b
 

a 
The Complex Laboratory of Hot Deformation & Thermomechanical Processing of High Performance 

Engineering Materials, School of Metallurgy and Materials Engineering, College of Engineering, 

University of Tehran, Tehran, Iran 

b 
Institute of Materials Engineering - Metallic Materials, 34125 Kassel, Germany 


 Corresponding author: Tel.: +98 2161114167; fax: +98 2188006076. zareih@ut.ac.ir (A. Zarei-Hanzaki). 

Abstract 

The room temperature superelastic response of NiTi alloy was investigated through two 

distinct thermomechanical processing (TMP) approaches. In the first TMP route, the 

experimental material was primarily cold compressed (up to true strains of 0.2 and 0.5) and then 

annealed at different temperatures (400 and 500°C) for 10, 30, 60 and 120 min. In the second 

TMP course however, the material was hot compressed at temperatures of 700, 800 and 900°C 

up to the true strains of 0.2 and 0.5. The results indicated that the cold pressing to true strain of 

0.5 followed by annealing at 400°C for 60 min on the one hand, and hot pressing at 800°C to true 

strain of 0.5 on the other hand, were ended to the higher superelasticity effects (2.1% and 3.5% 

residual strain, respectively) in the courses of applied TMP routes. The detailed analysis showed 

that the superelasticity was improved at room temperature in the former one through increasing 

the critical stress for dislocation slip due to the occurrence of static restoration processes and the 

presence of higher austenite fraction. In the latter case however, the improvement was related to 

the occurrence of dynamic restoration processes; these were justified by microstructural 

examinations, precise flow curves analyses and the high transformation enthalpy in the second 

approach. The overall results directed to the capability of hot deformation to improve the 

superelasticity effects, which were enhanced formerly by conventional cold processing followed 

by subsequent annealing methods. 
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