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Formation Mechanism and Enthalpy of Mixing of Nanocrystalline NiTi
Intermetallic during Mechanical Alloying

T. Mousavi, M. H. Abbasi, F. Karimzadeh, and M. H. Enayati
Department of Materials Engineering, Isfahan University of Technology (IUT)

Abstract: The nanocrystalline NiTi intermetallic was synthesized by mechanical alloying from the initial powders of nickel
and titanium. Mechanism and enthalpy of NiTi formation were also investigated. The results showed that synthesis of NiTi begins
with the formation of a lamellar structure of components and dissolution of Ti in Ni. Then supersaturated solid solution Ni(Ti) is
formed which converts to non-stoichiometric NiTi by subsequent milling. Finaly, after 60 hrs of milling, B2-NiTi is formed with
grain size and lattice strain of about 25 nm and 1.2%, respectively. The enthalpy of NiTi formation at room temparature was
obtained to be 63 kJ/mole with greater contribution from chemical enthalpy than from structural and elastic ones.

Keywords: NiTi intermetallic, Nanocrystalline, Mechanical alloying, Enthalpy, Supersaturated solid solution.
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