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Mechanical Behavior and Phase Characteristics of

the Ni-Ti Orthodontic Superelastic Wires

S. K. Sadrnezhaad', S. Ghorashi®, A. H. Tavabi’ and N. Bakhshizadeh®

34Department of Materials Science and Engineering
Sharif University of Technology
? Faculty of Dentistry, Mashhad University of Medical Science

Abstract

A good orthodontic wire is one that can exert a continuing constant force during clinical treatment of
the teeth. Ni-Ti (Nitinol) wires are desirable because they can produce an almost constant force
together with such desirable properties as strength, stiffness, formability, weldability and capability to
be soldered. It is therefore appropriate to investigate the Ni-Ti mechanical and metallographic
properties in order to understand their actual behavior under clinical treatment as compared to those of
the other popular orthodontic wires. In this research, we have first determined the loading—unloading
curves of a number of superelastic Ni-Ti wires by three-bracket-bending method and then compared
their behavior to introduce the most suitable one with respect to the specific clinical application.
Structural studies revealed that the low-temperature application of stress during loading-unloading
tests does not affect the morphology of the superelastic specimens, while this seemed reverse in the

shape memory NiTi wires.

Key Words: Wire, Orthodontic, Superelastic, Nitinol, Bending, Metalography



