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Abstract: Using molecular dynamics simulation methods to investigate the diffusion behavior of nitrogen (N) atoms in
o-Ti matrix when TiN was used as a diffusion medium. The regulatory mechanisms of temperature on the diffusion rate
of N atoms, diffusion pathways, and the structure of diffusion products were analyzed. By reconstructing atomic
motion trajectories and analyzing spatial distribution, the diffusion migration pathways of N in the Ti matrix were
visually presented. Using radial distribution functions and atomic number density distribution analysis, the short-range
ordered structure and concentration gradient evolution of diffusion products were characterized, clarifying the effect of
temperature on the diffusion behavior of N. The results show that during diffusion, N atoms at the TiN/Ti interface are
activated first, and Ti-N bonds break. The diffusion products are mainly a-Ti interstitial solid solution, with a small
amount of Tiz;N and Ti,N compounds. Diffusion behavior mainly occurs above 1200 K, with the N diffusion rate
increasing exponentially as temperature rises. In contrast, only minimal N diffuses into the interstitial sites of the a-Ti
structure below 900 K, and the TiN structure remains relatively stable. At 1200 K, the diffusion coefficient of N is
2.5x10"? m*-s™!, and the diffusion activation energy of N at the TiN/Ti interface is 0.39 eV. In titanium production,

controlling the processing temperature below 900 K can effectively mitigate the effects of N diffusion from

— TiN inclusions.
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Fig.1 Schematic diagram of the initial configuration of the model
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Fig.3 Diffusion trajectories of Ti and N atoms at different
temperatures: (a, b) 600 K; (c, d) 900 K; (e, f) 1200 K;
(g, h) 1500 K; (i, j) 1800 K
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