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Magnetic field—induced deformation in ferromagnetic NeMnGa.
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Abstract

NEMnGa-based ferromagnetic shape memory alloys (FSMA) are hoped to be used as robust
actuators with high performance and power density, as a replacement of other actuation materials such
as thermo-mechanical SMAs and mechanical-electric piezoelectrics. Recently, we have observed
significant shape changes under magnetic field application when single- and poly-crystalline forms are
used. In the present study, two mechanisms have been proposed to predict the magnetic field-induced
shape change as a function of external magnetic field at temperatures below Mt and above At. In the
case of the field-induced shape change at temperature below Mi, paired martensite variants are
assumed to form by application of magnetic field. The direction of magnetization in martensites formed
in austenite matrix is assumed to be parallel to the applied magnetic field in the case of shape change
by application at temperature above Af. Various energies has been considered in the shape change
under two mechanisms.

Key Words : Ferromagnetic shape memory alloys, NioMnGa, Shape change, Variant rearrangement,
Martensite transformation
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Figure 1. Schematic illustration showing the motion of
interfaces between martensite variant 1 and 2 by magnetic

field application at a temperature below Mr.
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Figure 2. Schematic illustration representing
magnetic field-induced martensite transformation
at a temperature above A«
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Figure 3. Strain of a Ni-19.5at%Mn-27at%Ga single
crystal as a function of magnetic field at —23°C
below M; (-13°C).

o2A  Ni-195at%Mn-27at%Gacl A A ©)49)
2% T3CAME 10kOQed] A7]Fo] A7 g uia}
w2 AL E Wert dojytor 126MPas] ¢E§
HalolA 1 MY EL 082%°IA .

42 XZigestA 48 448 olEdAlolE
i2jel o] AFD S ZIHss HEHES AYN
A7HE Aol R A WEE w2 RALlE W
YAEES B3 BFE AAHAUS. £, vi=d
AolE 9] FAEA o]8g ol&dt ZAE WEFI
€ 7 WYAEY HHo we &Y WEE
ol A= Act
39 4= -3BT7AA 748 AMge viEdilele

Fa% AFAMA TEY WHE BAFD Yok
238 d2diolE WedESES WUE A B,

C, D2 393U A7 [67 24Pz Ast
St A7l A7tE viATES AHA 4

- 325 -



thermally

of martensite
formed by cooling -35TC with and without magentic

Figure 4. Microstructure

field (10kOe) in a single crystalline Ni-19.5at%

Mn-27at%Ga alloy.
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