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for submission to Journal of Mining and Metallurgy B: Metallurgy. It is prepared based on the instruction of this journal. This paper described the origin research work performed in Shenzhen University and State Key Laboratory of Powder Metallurgy, Central South University, China. In our work the isothermal section of the Ni-Mn-Sb ternary system at 773K was determined using X-ray diffraction (XRD), scanning electron microscopy (SEM), energy dispersion spectroscopy (EDS), and electron probe microanalysis (EPMA) techniques. The result shows that the isothermal section consists of 14 single-phase regions, 27 two-phase regions and 14 three-phase regions. The existence of 7 binary compounds and 2 ternary compounds was confirmed in the isothermal section. The fourteen single-phase regions were γNi1 (less Mn, α), γNi2 (more Mn, α), βNiMn (β), αMn (Ω), βMn (ψ), Mn2Sb (η), MnSb (λ), Sb (σ), NiSb2 (ω), NiSb (θ), Ni5Sb2 (ξ), Ni3Sb (φ), Ni2MnSb (μ) and NiMnSb (κ). The four binary compounds Ni3Sb, Ni5Sb2, NiSb2 and Mn2Sb were stoichiometric, the homogeneity ranges of which were negligible. The solid solution ranges for the nine single phases in the isothermal section of Ni-Mn-Sb ternary system at 773 K were determined. The compositions of the binary compounds NiSb and MnSb were determined to be Ni43.2-53.5Mn0-6.1In44.1-53.2 and Ni0-6.8Mn44.1-56.5Sb43.5-49.4, respectively. The Heusler alloy Ni2MnSb showed a large solid solution region with Ni37.8-59.7Mn15.3-38.6Sb13.2-29.0 while the Half-Heusler alloy NiMnSb showed a small solid solution region with Ni28.3-36.2Mn32.9-37.6Sb30.3-35.1. No other ternary compounds were found in this isothermal section. The Heusler alloy Ni2MnSb has L21-type totally ordered structure, in which, Ni atoms located at all the apex angle positions of the 8 little cubes while 4 Mn atoms and 4 Sb atoms occupied the 8 cubic center positions alternately and orderly. The Half-Heusler alloy NiMnSb has C1b-type ordered structure, in which, half of the Ni atoms were missing which located in the middle of the large cube and at the middle of the 12 edges of the cube.
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