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Fig. 1. XRD patterns for Mny, ,Cr,NigSng (z = 0, 0.4, 0.6,

0.8) polycrystalline samples measured at room temperature.

# 1  Mng ,Cr,NigpuSng (2 =0, 0.4, 0.6, 0.8) & FHHE
TEER TS EL AN o/ o 5 AR

Table 1.  Lattice parameters, ¢/ a, and cell volume of Mns ,,
Cr,NigpSng (z = 0, 0.4, 0.6, 0.8) polycrystalline samples

at room temperature.

z a=b/A c/A c/a Fh AR/ A3
0 5.4881 6.9681 1.269 209.87
0.4 5.4966 6.9601 1.266 210.30
0.6 5.5136 6.9463 1.259 210.70
0.8 5.5221 6.9342 1.255 211.50
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Fig. 2. Temperature dependence of magnetization upon field
heating procedures in the field of 100 Oe for Mnj ,Cr,NigSng
(z = 0, 04, 0.6, 0.8) polycrystalline samples, and inset

shows magnification of the shadow part.
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Fig. 3. (a) Cr content dependence of Curie temperature of martensite phase Tgl and martensitic transformation temperature Ty,

(b) Ty as a function of valence electron concentration, (c) cell volume, and (d) the distance between Ni and Mn at D site for
My ,Cr,NigpSng (z = 0.4, 0.6, 0.8).
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(z =0, 0.4, 0.6, 0.8) polycrystalline samples.
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0.8 2.391 2.391 2.761
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Fig. 6. (a) Magnetization hysteresis loops for Mng, ,Cr,Ni;Sng(z = 0, 0.6, 0.8) polycrystalline samples measured at 5 K after

500 Oe field cooling, inset shows the magnification of the shadow part; (b) the values of He and Hgg as a function of Cr content.
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Fig. 7. (a) Magnetization hysteresis loops for Mnyg,CrygNigpSng polycrystalline sample measured at 5 K after different field cooling,

inset shows the magnification of the shadow part; (b) the values of He and Hgp under different cooling field.
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Phase transformation, magnetic properties, and exchange
bias of Heusler alloy Mnj,  Cr,Ni,Sng"
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Abstract

In this paper, phase transformations, magnetic properties and exchange bias of Mny, ,Cr,NigpSng (z = 0,

0.4, 0.6, 0.8) polycrystalline samples are investigated. It is found that each of all the alloys has a tetragonal

martensite structure at room temperature. The transformation temperature decreases with the increase of Cr

content. The maximum magnetization difference between martensite and austenite phase is AM = 7.61 emu/g.

The change of magnetic properties is mainly related to the change of Mn-Mn distance and the hybridization

strength between Ni(A)-Mn(D). The ferromagnetism of martensite can be enhanced by Cr doping. The

exchange bias field is observed to reach up to as high as 2624 Oe in Mny)Niy»Sng alloy after cooling from room

temperature to 5 K in 500 Oe magnetic field, which decreases gradually with the increase of Cr content.

Furthermore, the exchange bias field increases first and then followed by a decrease with the increase of the

cooling field in Mnyg,CrygNippSng. This is mainly attributed to the change of the interface exchange coupling

between the spin glass state and antiferromagnetic region.
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