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Fig.1 Morphologies and SAED patterns of austenite (A) (a), non-modulated martensite (NM) (b) and 7M modulated martensite (c) of
Ni-Mn-Gal*®!
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Table1l Measured magnetic-field-induced strain emgis, magnetic-field-induced emac, and twin stress orw of different Ni-Mn-Ga

Alloy Martensite emris/% omac/MPa orw/MPa Ref.
Nisoang_zGazo_g 5M 7.1 3 0.6 [62]
NisoMn2eGaz 5M (polycrystalline) 1 2.6 2.1 [63]
Niso.sMng.9Gazoe ™ 11.2 1.78 0.64 [61]
NiAg_gang_7Gaz1_5 ™ 9.4 1.9 1.1 [65]
Ni52_1Mﬂz7_3Gazo_5 NM <0.02 1.1 15 [64]
Ni45an4GazzC04Cu4 NM 12 1.3 1.2 [66]
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Fig.6 Relationship between the tetragonality c/a and electron concentration e/a of martensite (a)/*

21,31,38,67.68,72-76] anq relationship between the

twin stress orw and the tetragonality c/a (b) ¥4 (the contribution from the doping elements to e/a is not considered in Fig.6a)
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Table 2 Magnetic properties of Ni-Mn-Ga alloy

Easy axis or
Crystal Ms/ Ku/
structure  Am’kgt  x10°Jm?® plane of Ref.
magnetization
A 47~72 1.17~1.75 a-axis [34,81]
5M+7M 46~60 1.45~1.65 c-axis [63,78]
NM 28~59 1.4~2.03 a-a plane [72,82]
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Research Progress of Chemical Composition Dependence on the Thermal and
Mechanical-Magnetic Properties of NiMnGa-Based Alloys
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(School of Materials Science and Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: Ferromagnetic shape memory alloy Ni-Mn-Ga has large strain output and quick response, which would be expected to be an intelligent

material applied in actuator and sensor. Its thermal, mechanical and magnetic properties are very sensitive to the chemical composition. The detail

of composition dependence of these properties was reviewed in this paper. The changes of martensitic structure, martensitic transformation

temperature and Curie temperature were clarified, the variation tendencies of the magnetocrystalline anisotropy energy and saturation

magnetization were summarized, and the mechanism that doping elements reduce the twinning stress of martensite was revealed. Finally, the

problems existing in the composition design of Ni-Mn-Ga alloy were discussed.
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