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Experimental Study of the time dependences of the martensite transition of novel
Heusler alloys in pulsed and steady magnetic fields

Sakon, Takuo
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Thermal strain, magnetostriction and magnetization measurements of
Ni41Co9Mn31.5Gal8.5 polycrystalline ferromagnetic shape memory alloy (FSMA) were performed.The reverse
martensite and martensite transition temperatures (TR, TM) decreased gradually with increasing magnetic
field. The field dependence of the TM, dTM/dB, is 4.2 K/T and that of the TR, dTR/dB, is 7.9 K/T. The
metamagnetic transition appeared between 330 K and 390 K. The results of giant hysteresis of thermal
strain and magnetization indicate that a magneto-structural transition occurred at TM. The region above
TM or TR is_the ferromagnetic austenite phase and that below TM or TR is the paramagnetic or weak
ferromagnetic martensitic phase. At constant temperature, a magnetic field-induced strain was observed
with a value of 0.001, which indicates that this alloy is sensitive to magnetic fields. Strong
magneto-structural coupling was revealed by the magnetic properties and phase transitions.
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Fig. 4 Magnetic field dependence of the



magnetization and magnetostriction of
Ni,,CoMny; Gae s (X =9). The magnetization
was measured in pulse fields. The
magnetostriction was measured in static
fields.
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Fig.5 DSC heat flow of Ni,CoMn,, Ga,s s (X
=9).

The measurement was performed with heating
process.
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Table The lattice parameters of

Nig,_,CoMng Ga,; s determined by the X-ray
powder diffraction.

Nigy.,CoMny Gays s | @ (A) c ®

x=0 3.8459 6.7368
x=5 3.8666 6.6754
X =17 3.8679 6.6417
x=9 3.8794 6.6247
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