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Abstract

NisoMns33InioGas 3~5 mm wide metal ribbons were prepared by arc melting and rapid quenching.
The phase transitions and magnetocaloric effects in the ribbons were investigated using X-ray dif-
fraction, differential scanning calorimetry, and magnetic measurements. The result indicates that the
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ribbons exhibit a cubic austenite phase at room temperature. With temperature decreasing, the
sample first went through a second-order transition from paramagnetic to ferromagnetic austenite,
followed by a first-order transition from ferromagnetic austenite to weak-magnetic martensite. The
ending temperature of martensite transition gradually decreased with magnetic fields increasing. In
addition, the magnetic entropy changes in the martensite phase transition and the Curie transition
of the austenite were both calculated according to Maxwell’s equation. At a field change of 5T, a neg-
ative entropy change of —4.2 Jkg-K and a positive entropy change of 3.8 Jkg-K were observed simulta-
neously.
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Figure 1. XRD diffraction pattern of NisyMng3ln;oGa; powder at room
temperature
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Figure 2. Heating and cooling curves of NisgMnaslnyGa; ribbons
by differential scanning calorimetry (DSC)
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Figure 3. M-T curves of NissMnz3ln;oGa; ribbons under 200 Oe magnetic field
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Figure 4. M-T curves of NisgMng3ln;Ga; ribbons under different magnetic fields
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Figure 5. Isothermal magnetization curves of NisgMnaslnGa; ribbons at 328~195K
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Figure 6. Temperature-dependent curves of the entropy change for NisgMns3
In;xGay ribbons in different magnetic fields
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