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1. Introduction
The modern intense researches of the structure and properties of bimetallic nanoalloys are motivated by fundamental questions regarding the role of system size and geometry on the properties of matter.
Understanding and controlling the structural properties and mechanical behaviors of the metallic nanostructures are crucial for the practical application, in such areas as the rational design of novel materials with the given mechanical, electrical, magnetic and optical properties, low energy electronic devices and catalytic agents with controlled properties [1-3].

The work deals with the results of molecular-dynamic simulation of the atomistic structures stability in bimetallic copper-based clusters, using many-body tight-binding interatomic potential.
2. Simulation methods
The features of the melting process for 
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 was simulated in a series of computer experiments. Two magic numbers 
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 are considered. In this case cluster has the cubooctahedron (CO) form with the central atom. This form is one of the least stable for monometallic fcc clusters [4-5].

All simulations have been performed using the Cleri-Rosato tight-binding (TB) interatomic potentials with parameters reported in the work [6]. This potential has been used in several studies of transition- and noble-metal bulk and cluster systems [7-9]. It is derived from Gupta’s expression for the cohesive energy of a bulk material [10] and is generated by fitting experimental data to a pair potential containing repulsive pair and attractive many-body terms. The Cleri-Rosato potential parameters for all 
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 bonds are taken from [11]. The fixed radius of truncating on the fifth coordination sphere inclusively is applied.

At least five equal experiments were done for the each cluster type. The initial cluster arrangement was defined as a CO block of fcc crystal, which shell consisted entirely of Cu atoms. The model system was then heated up to the temperature corresponding to structurally-phase transition. Speed of temperature's change 
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Such heating results in the transition of cluster from fcc solid to icosahedral state which was fixed on the sharp change of first coordination number and was confirmed based on the analysis of radial distribution function of atoms 
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. Symmetry in the immediate environment of atom was calculated by common neighbors analysis method [12].

Table 1. Tight-binding interatomic potential parameters used in this work.
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	0.078
	1.236
	11.183
	2.320
	2.556
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	0.154
	1.561
	11.050
	3.047
	2.715
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	0.098
	1.227
	10.700
	2.805
	2.722
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	0.062
	0.919
	11.197
	2.502
	3.251
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	0.045
	0.829
	11.762
	2.065
	3.429
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	1.037
	10.625
	2.838
	3.028
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	0.097
	1.608
	10.509
	2.058
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The temperature in the course of simulation was defined by average of kinetic energy of atoms. The kinetic energy was calculated by high-speed Verlet algorithm [13] with the step time 
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. Simulation was carried out in microcanonical ensemble on the basis of the methods explained in [14]. 

All obtained atoms configurations of the clusters were saved automatically in the database. It made it possible to combine the results obtained simultaneously by several computers and visually analyze the obtained structures. All simulations are executed in an authoring software [15].
3. Results
During structurally–phase transition the average neighbours number on the first coordination sphere changes from 
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). The angular and radial distribution of atoms in the system also changes. The distances between central atom and its neighbors are shorter than that bonds lengths between the other atoms, in the relaxed monometallic Ih cluster.

The substitution of the central atom of copper by metal atom with bigger lattice constant (atomic radius) increases the critical temperature 
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 of structural-phase transition in the fcc copper-based nanoalloy. The results of simulations for 
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 nanoalloys are given in Figure 1.
It is possible to make inference that exists the optimum atomic number for a substitution atom. The maximum 
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 value among the considered compositions is reached when using of a certain metal for substitution of central 
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 atom. In this case, the formation of the icosahedral core creates more internal stress, then stress in pure copper cluster.

Above results were considered for a case of one atom of replacement metal 
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. The number of 
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 atoms in the core of bimetallic cluster with a copper shell significantly influences the temperature of it's structural and phase transformation. The essential increase of 
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 parameter requires using not less then 
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 atoms of gold (silver) in the nanoalloys with 
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Results of the second series of our simulations are given in Figure 2. The optimal compositions for 
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 gold atoms and 
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 silver atoms respectively. In the future we will show that these compounds have minimal mixing energies.
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Fig 1. Dependence of the temperature of structural transition on the size of the one substitution atom, 
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 : ● – 55-atomic and ▲ –  147-atomic clusters respectively.
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Fig 2. Dependence of the temperature of structural transition on quantity and sort of replacement atoms: ● – Au-containing nanoparticles, ▲ – Ag-containing nanoparticles. The minimum temperature for all considered isomers of a certain structure is specified.
Conclusions
The possibility of essential increasing of the structural-phase transition temperature for bimetallic cuboctahedral cluster was shown in the molecular-dynamic research of copper-containing bimetallic clusters. 
This study was partially supported by RFBR, research projects No 13-03-00019, 14-32-50145. 
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