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Structure, phase transformation and magnetic properties in
polycrystalline Nis;Mn3,Ga,; directionally solidified alloy
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Abstract: Nig;Mn;,Ga,; polycrystalline alloy was prepared by the directional solidification technique. The structure of
the alloy were investigated using XRD and metallography methods. The phase-transformation, magnetization properties
and magnetic-field-induced strains were also studied through analyzing the magnetization as a function of temperature,
the resistance as a function of temperature, magnetization and magnetic field-induced strain curves. The results show that
NigMn3,Ga,, alloy exhibits martensitic phase of a tetragonal structure with lattice parameters a=6=0.593 8 nm and
¢=0.553 1 nm at room temperature (298 K). The martensitic start temperature M and the martensitic finish temperature
M; are 310 K and 295 K, respectively. The austenitic start temperature 4 and austenitic finish temperature A4¢ are 306 K
and 319 K, respectively. The Curie temperature of alloy 7¢ is 365 K. NiyMnsGay alloy exhibits excellent free
recoverability of the magnetic-field-induced strains at room temperature without external stress. The saturated value of
magnetic-field-induced strain reaches =700 10,
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Fig.1 XRD patterns of Niy;Mn3,Ga,; alloy powder at room

temperature: (a) As-cast; (b) Directional solidification
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Fig.2 Metallograph of NigMn3,Ga,; alloy at room

temperature
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Fig.5 Initial magnetization isotherms of Nig;Mn;,Ga,; alloy

in temperature rang from 288 K to 378 K (M—H curves)
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Fig.6 Magnetization hysteresis loops of Niy;Mn;,Gay, alloy
at different temperatures (M—H loops)
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Fig.7 Magnetic field-induced strains measured at 298K as

function of magnetic field for Niy;Mn3,Ga,, alloy
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