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Fig. 1. (color online) The XRD spectra of Mna_;NiGai4,: (a)—(c) Powder sample; (d) sliced specimen.
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Fig. 3. (color online) Schematic representation of the

structure of Heusler alloy.
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JR T 98> 5 2 Mn(A)-Mn(B) 2 [8] [ BRBG H#5 A
PP w>0.4 I, WAL BE o 38 KT FEAIE, 1X— A
ATRe S Z MR EA K.
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Influences of Ga content on the structure and magnetic
properties of Mn,_,NiGa;,, alloys”
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Abstract

The structure magnetism and ordering transition of the ferromagnetic shape memory alloy Mna_,NiGa;1, have
been systematically studied in this paper. With increasing Ga content, the structure of the parent phase Mna_,;NiGaj 44
is transformed from HgeCuTi-type to CusMnAl-type Heusler alloy gradually. Its lattice constant increases first and then
decreases, reaching its maximum at x = 0.3. The sample displays both the primary phase of Heusler and the NizIn-type
hexagonal phase in precipitate form when x lies in the range of 0.3-0.8. The Curie temperature of the primary phase of
Heusler alloy Mns_,NiGai 4, reduces gradually from 590 K for Mn2NiGa to about 220 K for GazMnNi with the decrease
of the exchange interaction between 3d electrons in the transition metals. However, the variation of Curie temperature
of NizIn-type hexagonal phase is gentle. The separation of Curie temperatures between the NizIn-type hexagonal phase
and the primary phase of Heusler occurs when z lies in the range from 0.6 to 0.8. Substitution of Mn by Ga has a
significant influence on the coupling interaction among various atoms, leading to first increasing and then decreasing of
the saturated magnetization of Mna_;NiGai4, at low temperatures. That is, the saturated magnetization will rise for
x < 0.4 and drops sharply for > 0.4. Results of differential scanning calorimeter show that the melting temperature
decreases gradually as = increases. Meanwhile, the transition temperature from parent phase (B2) to Heusler phase

decreases first and increases later.

Keywords: ferromagnetic shape memory alloys, structural transition, magnetism, MnNiGa
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