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a b s t r a c t

NiTi is an increasingly applied material in industrial applications. However, the difficulties
faced when welding and joining is required, limits its broader use in the production of
complex shaped components. The main weldability problems associated with NiTi are:
strength reduction, formation of intermetallic compounds, modification of phase transfor-
mation and transformation temperatures, as well as, changes in both superelastic and
shape memory effects. Additionally, NiTi is envisaged to be joined to other materials, in dis-
similar joints with more complex problems depending on the other base material. Thus,
intensive research in welding and its effects on the joints performance has been conducted
since the early stages of NiTi. This paper presents a detailed review of welding and joining
processes applied to NiTi, in similar and dissimilar combinations considering both fusion
and solid-state processes. Since laser is the most studied and applied welding process, a
special section is devoted to this technique.
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1. Introduction

The demand for shape memory alloys (SMAs) has increased in recent years due to their functional properties, namely
shape memory effect and superelasticity, present unique solutions for state-of-the-art applications. As a consequence of
intensive research activity, shape memory alloys have been used in a wide variety of fields, mainly biomedical, automotive
and aeronautical, taking advantage of their smart functionalities and a good actuation force-to-weight ratio [1].

Shape memory alloys are functional materials that present two very distinct properties: superelasticity and shape mem-
ory effect. Among these alloys, NiTi is the most important one, not only because of its functional properties, but also because
it presents high strength and ductility [2].

The functional properties exhibited by these alloys are due to a reversible martensitic transformation. SMAs have two
phases: a low temperature one, known as martensite (M), and a high temperature one, known as austenite (A) or parent
phase.

Fig. 1. Typical superelastic behaviour of a shape memory alloy [6].
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