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Table 1 Parameters of Mo and other alloying elements

Element /A% nyg/d.u. Viem® u T./K
Mo 4.65 5.55 9.40 0.04 2896
Nb 4.05 4.41 10.80 0.04 2750
Ti 3.80 3.51 10.58 0.04 1941
Al 4.20 2.70 10.00 0.07 933.47

Si 4.70 3.38 8.60 0.04 1687
Ge 4.55 2.57 9.87 0.04 1211.4
Zr 3.45 2.80 14.00 0.04 2128
Hf 3.60 3.05 13.45 0.04 2506
Re 5.20 6.33 8.85 0.04 3459
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Mo, X using Miedema’s model
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Miedema’s model and first principles
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Activity and solubility of alloying elements in Mo

SUN Shun-ping', GU Shun', JIANG Yong?, YI Dan-qing®

(1. Jiangsu Key Laboratory of Advanced Materials Design and Additive Manufacturing,
Jiangsu University of Technology, Changzhou 213001, China;
2. School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The activity and solubility of alloying elements in Mo were investigated by using Miedema’s model and its
related physical parameters, and these results were compared with the results predicted by the first-principle calculations
and other’s empirical approach. These results show that the activity of alloying elements in Mo increases with the
increasing temperature and alloying concentration. Under the same concentrations, the activities of main group elements
Ge, Al and Si in Mo are small, and the activities of transition elements Ti, Hf, Nb, Zr, and Re are relatively large, which
the latter should be chosen as the main alloying elements of Mo-based alloys. The solubility results also point out that the
solubility of alloying element in Mo is influenced by atomic size factor, electron density factor, and electronegativity
factor. And the solution heat of alloying elements in Mo is a comprehensive reflection of the last two factors.
Furthermore, Miedema-Alonso plot was established by using the solution heat of alloying elements in Mo and atomic
size parameters as the horizontal and vertical coordinates, respectively. It is found that the alloying element, which its
atomic difference from Mo is smaller than 15% and its solution heat in Mo lies in the rang from —20 to 20 kJ/mol always
has large respectively solubility limit in Mo.

Key words: Mo; activity; solubility; Miedema’s model; first-principle
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