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The ordered alloy Pds;Fe with the superstructure L1, was chosen as the object of study. Ab initio
calculations of thermodynamic and mechanical properties of PdsFe in the temperature range T =0 ... 1000K
were performed in Phonopy code with VASP interface on the supercomputer "Blokhin™ of the International
Research Institute of Smart Materials of the Southern Federal University. Fig.1 shows the temperature
dependences of the bulk modulus of elasticity, free energy, entropy, specific heat capacity, and lattice
volume. The PdsFe lattice was optimized beforehand. An extended Debye model was considered, in which
the temperature dependence of the lattice volume was taken into account.
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Fig.1. Thermodynamic properties of Pd3Fe alloy: (a) bulk modulus of elasticity; (b) entropy, free
energy, specific heat capacity; (c) free energy as a function of volume at different temperatures; (d)
lattice volume.

It follows from the analysis of the results that the lattice volume growth by 0.19 A® is accompanied by a
noticeable change in the thermodynamic and mechanical properties of Pds;Fe. The bulk modulus
monotonically decreases the lattice free energy of the Pds;Fe alloy also decreases significantly. A significant
increase of heat capacity in the low-temperature region is observed, and in the high-temperature region the
heat capacity C, comes to saturation. The results of modeling of thermodynamic and mechanical properties
considered in this work can be applied to the evaluation of tribological characteristics for both Pds;Fe and
multicomponent alloys.
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