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Fig. 1 Prepared process of Hf-Sb binary diffusion couples (Unit: mm)
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Table 1 Conjugate composition of equilibrium phases in Hf-Sb diffusion couples

Distance/um

Mole fraction/%
Annealing HfSb,/(HfSb) (HfSb)/(Hf)
temperature/ C HfSb, (HfSb) (HfSb) (Hf)

Hf Sb Hf Sb Hf Sb Hf Sb
750 33.35 66.65 49.26 51.74 49.44 50.56 99.09 0.91
800 33.30 66.70 47.96 52.04 49.99 50.01 98.89 1.11
850 33.30 66.70 47.77 52.23 50.66 49.34 98.86 1.14
900 - - - - 51.28 48.72 98.84 1.16
950 - - - - 51.59 48.41 98.75 1.25
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Study on local phase equilibrium of Hf-Sb binary system with
refractory metal Hf and low melting point metal Sb

ZHANG Yu-bi

(School of Mechanical Engineering, Henan University of Engineering, Zhengzhou 451191, China)

Abstract: As an important component of thermoelectric Half-Heusler alloys, the melting point difference between
Hf(2227 "C) and Sb(630 ‘C) is 1597 °C, which makes it very difficult to build the Hf-Sb binary phase diagram. In
this work, the solid-liquid Hf-Sb binary diffusion couples were fabricated by screw seal at room temperature. After
annealing at five temperature points from 750 “C to 950 ‘C for 14 d, five groups of diffusion couple samples were
obtained, and their phase equilibrium structure and composition were analyzed. The results show that three
equilibrium phases, strictly stoichiometric compound HfSb,, (HfSb) with solubility range and solid solution (Hf),
are found, the phase equilibrium relationship and the conjugate equilibrium compositions of Hf-Sb binary system
at corresponding temperature were obtained by electron probe microanalysis (EPMA). The composition range of
(HfSb) compound is 48.41%-52.23% Sb, the mutual solubility range of Hf-Sb tends to expand with the increase of
temperature. The compound HfSb, is unstable at high temperature and undergo monotectic decomposition above
900 C.
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