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ABSTRACT

Molecular statics (MS) [2] and molecular dynamics (MD) [1] study of temperature 
dependent self-diffusion coefficients in stoichiometric B2-NiAl alloy is reported in this 
paper. These parameters define material behavior during sintering and are used in the 
sintering particle model implemented in the discrete element model [4]. The considered
material, the NiAl intermetallic belongs to innovative materials characterized by 
advantageous mechanical properties. Many machine elements are produced from a pure 
NiAl powder or from powder mixtures containing the NiAl applying the sintering 
technology. It is well known that sintering is governed by diffusion and for this reason
diffusive properties are meaningful parameters of the micromechanical sintering model.
Numerical assessment of the model parameters by simulations at the lower scale can be a
powerful tool alternative to experimental methods.

Molecular statics and dynamics simulations for B2-NiAl have been carried out using the 
embedded atom model potential [3]. Numerical calculations have allowed us to estimate the 
diffusivity for the B2 type NiAl in the ~1200 K to ~1700 K temperature range. Temperature 
dependence of the diffusion coefficients has been determined and validity of the Arrhenius 
type temperature equation has been assessed. The parameters evaluated numerically have 
been compared with available experimental data as well as with theoretical predictions 
obtained with alternative methods.
Acknowledgement: This project has been financed from the funds of Polish National 
Science Centre (NCN) awarded by decision numbers DEC-2013/11/B/ST8/03287.

REFERENCES

[1] S. Plimpton, Fast Parallel Algorithms for Short-Range Molecular Dynamics, Journal of 
Computational Physics, 117, 1-19, 1995.

[2] M. Maździarz, T. D. Young, G. Jurczak, A study of the affect of prerelaxation on the 
nanoindentation process of crystalline copper, Archives of Mechanics, 63, 533, 2011.

[3] Pun, G. P. and Mishin, Y., Development of an interatomic potential for the Ni-Al 
system, Philosophical Magazine, vol. 89, 3245–3267, 2009.

[4] S. Nosewicz, J. Rojek, K. Pietrzak, M. Chmielewski, Viscoelastic discrete element 
model of powder sintering. Powder Technology, 246, 157-168, 2013.

1373




