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Effect of Pd in NiTi on the martensitic transformation
temperatures and hysteresis: a first-principles study”

Ma Lei Wang Xu Shang Jia-Xiang'

(School of Material Science and Engineering, Beihang University, Beijing 100191, China)

( Received 24 June 2014; revised manuscript received 26 July 2014 )

Abstract

In this paper phase stability and functional properties of Pd-doped NiTi with different Pd concentrations
(Niga—nPd,Tiza, n = 2, 3, 4, 5, 6, 9, 12; Cpq = 4.2 at.%, 6.3 at.%, 8.4 at.%, 10.4 at.%, 12.5 at.%, 18.8 at.% and
25 at.%) are calculated by first-principles method. Results show that B19’ is the most stable when Cpq is less than 10.4
at.%, whereas B19 is the most stable for Cpq is equal to or larger than 10.4 at.%. The formation energy decreases with
increasing Pd concentration. With increasing Cpq, the energy difference between austenite and martensite decreases
slightly and increases for Cpq < 10.4 at.% and > 10.4 at.%, respectively. This indicates that the phase transition
temperature decreases slightly and increases evidently for Cpq < 10.4 at.% and > 10.4 at.%, respectively, which is
consistent with the experimental results. A geometric model is used to evaluate the hysteresis: when the ratio of the
lattice constants of the two phases is close to 1, the hysteresis tends to zero. For Pd-doped NiTi, the lowest hysteresis

is achieved at Cpgq = 10.4 at.%, which agrees well with the experimental results.
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