The shape memory effect in microwire Ni2FeGa
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Functional shape memory alloys need to operate reversibly and repeatedly. Quantitative measures of reversibility include the relative volume change of the participating phases and compatibility matrices for twinning. Therefore, knowledge about crystal structures and lattice parameters is crucial for evolution of remarkable alloys with shape memory effect. The most prominent shape memory alloys (SMA) based on titanium-nickel, are known as actuators due to their good mechanical properties and excellent biocompatibility [1]. On the other hand, magnetic shape memory alloys (MSMA) can be used as micromechanical actuators and sensors, simultaneously [2]. The most familiar MSMA is the alloy with chemical composition Ni2MnGa. Anyway, this system of alloys has some drawbacks, mainly originating from the loss of Mn during production samples. It causes non-stoichiometry of sample and loss of shape memory effect. One solution is replacement of Mn by Fe in alloys based on Ni2FeGa [3]. 
Heusler alloy with chemical composition Ni2FeGa was prepared by Taylor-Ulitovsky method, which may be utilized to preparation of glass-coated microwires. Temperature dependence of strain showed ~2% recoverable extension for alloy Ni2FeGa which is accompanied by resistance change observed in the same temperature scale. Moreover, such strain is followed by 1200% change of permeability.
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