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Abstract: The addition of dispersed Na-Cl structured precipitates in steel can effectively prevent hydrogen diffusion and
suppress hydrogen embrittlement. However, current studies on the effects of precipitates on hydrogen diffusion are mostly
focused on carbide phase interfaces, with less research on nitride phase interfaces. Therefore, we investigated the influence
of coherent, semi-coherent, and incoherent interfaces between TiN and a-Fe on hydrogen diffusion. Through high-resolution
transmission electron microscopy observations, we revealed the orientation relationship, atomic arrangement, and mismatch
at the three interfaces. It was found that the co-, semi-and non-common interfaces are (200) TiN // (200) a -Fe and [001] TiN
//101 1] o -Fe; (200) TiN // (110) o -Fe and [001] TiN //[1 1 1] o -Fe; and (200) TiN // (112) a -Fe and [01 1] TiN // [11
1] a -Fe. The hydrogen diffusion coefficient was found to be the lowest when the sample contained the most coherent TiN/
a-Fe interfaces. Thus, our analysis indicates that the elastic strain energy at the TiN/a-Fe interface can impede the diffusion of
hydrogen atoms in the material.
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