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Abstract

The influence of 4d transition metal Zr substitution on the structure, magnetoelastic transition and
magnetocaloric properties has been investigated for the MnFe1.xZr,Po.¢5Si0.35 alloys. The substitu-
tion for Fe by 10 at.% Zr significantly diminishes the thermal hysteresis (ATxy) from 18 to 1.5 K
and hence greatly enhances the reversibility of the magnetoelastic transition. However, a further
increase in the Zr content to 20 at.% deteriorates the thermal hysteresis. This is due to the forma-
tion of Mn;sSis-type impurity phase, which depletes the Si atoms in the main phase. The Curie tem-
perature (T¢) is raised with the increasing Zr content. This is due to the Zr-induced weakening of
the Fe-Si covalent bonding, which stabilizes the ferromagnetic state and thus increases the T¢. Ad-
ditionally, the giant magnetocaloric effect (MCE) is retained in the Zr-substituted samples. Conse-
quently, the combination of small ATy tunable T¢ and giant MCE has made the Zr-substituted
(Mn,Fe),(P,Si) promising for room-temperature magnetic refrigeration and energy conversion ap-
plications.
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Figure 1. Temperature dependence of magnetization measured in 0.1 T for MnFe;_,Zr,P ¢5Sig 35 Samples
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Figure 2. (a) Curie temperature (Tc) upon warming and (b) thermal hysteresis (ATys) as a function of Zr content
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Figure 3. The Arrot plots for the MnFe,,Zr,Pq65Sig.25 Samples: (a) x = 0, and (b) x = 0.1
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Figure 4. The XRD patterns for the MnFe;_,Zr,P 65Sig 35 Samples measured at room temperature
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Figure 5. (a) The lattice parameters at 150 K derived from the Rietveld refinement of the XRD data. (b) The calculated c/a
ratio and the T determined from the warming branch of the M-T curves as a function of the Zr content
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Figure 6. Isothermal entropy change for a field change of 1.5 T for the MnFe,ZrP ¢5Siq 35 Samples
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