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Characterization of Magnetic Transition and Martensitic Transformation and
Shape Memory Effect in Ni,,Mn,;Ga,, Single Crystal
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Abstract As a new class of shape memory materials the NiMnGa alloy is one of the earliest discovered magnetic shape memory alloy.
Many scholars have investigated its characterizations and applications carried it out in-depth since its discovery but actually in lack of
systematic attribution to the co-occurrence of magnetic and martensitic transformations. In this paper the co-occurrence of magnetic and
martensitic transformations in NigMny;Ga,q single crystal grown by the Czochralski method are characterized by various ways such as
heat flow resistance alternating-current magnetic susceptibility and strain measurements. In addition the experimental results are
analyzed and discussed according to the characteristics of shape memory and the mechanism of preferential orientation of the martensitic
variants. Accompanying with this transformation behavior a large spontaneous transition strain of —0.89% in zero field and a large
magnetic-field-enhanced strain of —1.90% are observed. This value of —1.90% are approximately two times larger than that detected
in zero field cooling.
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