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Fig.1 Crystal structures: (a) NisMo, (b) NisMo(DO,),
(c) NizMo (DOa»), and (d) Ni-Mo
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Table 1 Structure data of NisMo, Ni;Mo(DO,), NizMo(DO;;) and Ni;,Mo under zero pressure, including lattice parameters a, b and
¢, bulk modulus B and formation enthalpy Hyorm
Phase Space Prototype a/nm b/nm c/nm By/GPa Hion/kJ-mol ™! Species
0.5756 0.5756 0.3572 222.51 -13.18 This work
NizsMo 14/m D1, 0.5720 0.5720 0.3564 - - Exp.[16]
0.5820 0.5820 0.3492 - -10.45 Cal.[9]
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First-principles Study of Mechanical Properties and Electronic Structures of the
Nickel-molybdenum Binary Compounds Under Pressure

Wang Juan', Hou Hua', Zhao Yuhongl, Tian Jinzhongl, Wei Zhenhua', Han Peide?
(1. North University of China, Taiyuan 030051, China)
(2. Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: The effects of high pressure on mechanical properties and electronic structures of Ni-Mo binary compounds (NisMo,
NizMo(DO,), NisMo(DO;,), Ni,Mo) have been studied by first-principles calculation based on density functional theory. The results show
that the values of V/V, decrease with the pressure increasing and the rates of change decrease gradually. The formation enthalpy is negative,
and it decreases with pressure increasing, indicating high pressure can enhance the ability of alloying. The calculated results of bulk
modulus (B), shear modulus (G), Young's modulus (£), Lama constant (1) and hardness (H) illustrate that pressure can increase the
resistance to deformation, compression resistance and hardness of four compounds. In addition, ratio of bulk modulus to shear modulus
(B/G) and poisson's ratio (v) show that all the compounds are ductile and plastic. The state density was also analyzed to explain the
physical origin of the pressure effect on four compounds. It is suggested that the increasing pressure can improve the stability and hardness
of all compounds.
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