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Table 1 Structure data of the NisPt compound under zero
pressure, including lattice parameters a, volume Vo,
bulk modulus By, bulk modulus’ pressure deriva-
tives By' and formation enthalpy Hcon

alnm  Vo/X10° nm® Bo/GPa By Hcon/eV atom™
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Fig.2 Variations of lattice parameter and cell volume of

NisPt with pressure
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Fig.3 Birch-Murnaghan equation of state for NisPt, including
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pressure P and volume V
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Fig.6 TDOS and PDOS plots of the NisPt binary compound at 0 GPa (a), 15 GPa (b), 30 GPa (c), and 45 GPa (d)
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Table 2 Calculated elastic constants Cj; and bulk modulus B
of the NisPt binary compound (at the external
pressure of 0 GPa) (GPa)
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Fig.7 Calculated bulk modulus B, shear modulus G and Young’s

modulus E as a function of pressure ranging from 0 to

50 GPa for Ni3Pt
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Table 3 Calculated bulk modulus B, shear modulus G,
Young’s modulus E, B/G and Poisson's ratio »
of NisPt (the external pressure ranges from 0
GPa to 50 GPa)

Pressure/GPa  B/GPa G/GPa E/GPa  B/G v
0 212.9 98.5 256.0 2.16 0.301
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10 262.2 112.8 296.0 2.32 0.312
15 286.0 118.1 3114 2.42 0.319
20 307.8 122.9 3254 2.50 0.324
25 326.7 1261 3352 259 0.329
30 341.2 127.9 341.1 2.67 0.333
35 355.1 129.8 347.1 2.74 0.337
40 3759 1324 3555 2.84 0.342
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50 432.5 146.0 393.7 2.96 0.348
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Pressure Effects on the Electronic Structure and Mechanical
Properties of NisPt: a First-Principles Study

Qi Lei*, Jin Yuchun', Zhao Yuhong', Hou Hua?, Yang Xiaomin®, Han Peide?
(1. North University of China, Taiyuan 030051, China)

(2. Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: By the first-principles plane-wave pseudopotential method based on the density functional theory, the effects of pressure on the

electronic structure and mechanical properties of y'-NisPt were studied. The first-principles calculations have been carried out on y'-NisPt

as a function of pressure from 0 to 50 GPa with a step 5 GPa. The results indicate that the equilibrium lattice parameters under zero

pressure are consistent with other experimental and theoretical data. The calculated total density of states and partial density of states

under different pressures show that the compound exhibits metallic properties, and the stability of system increases first and then decreases

with the increase of pressure. In addition, the bulk modulus (B), shear modulus (G), Young's modulus (E) and Poisson's ratio (v) of NisPt

were calculated by the Voigt-Reuss-Hill method (VRH). It's found that the hardness and ductility of crystal are improved as the pressure

increases. In short, it's calculated that the pressure has a marked impact on the electronic structure and mechanical properties of NisPt.

Key words: y'-NisPt; first-principles; electronic structure; mechanical properties
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