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High-performance Nd2Fe14B-based permanent magnets are among the key functional materials for green energy technologies such as wind turbines and electric/hybrid vehicles. Although decades of research have pushed the maximum energy product of Nd-Fe-B magnets close to its theoretical limit, the coercivity is still far below its potential [1]. The required coercivity enhancement is strongly related to the fine tuning of the intergranular phase (IGP), i.e., its thickness, magnetic properties and the local variation of both. Other microstructural features such as grain size, crystallographic texture, secondary phases, etc. should also be well controlled.
Up-to-date, the contributions of listed microstructural features have been investigated in simplified micromagnetic models under certain assumptions living a room for debate and hindering a quantitative comparison with experimental data [2,3]. In this report, we present a large-scale micromagnetic model of hot-deformed Nd-Fe-B magnets constructed based on a FIB-SEM tomographic data. This model can accurately reproduce the microstructure of real magnets. In particular, the IGP is represented by a set of thin individual regions localized between contacting faces of adjacent platelet-shaped grains. All such IGPs are isolated from each other by triple junctions. Here we performed micromagnetic simulations to study how the variations of both IGP thickness and magnetization, which have been experimentally observed [4], affect the coercivity of the hot-deformed Nd-Fe-B magnets. Also, we will emphasize another important factor for coercivity engineering that is triple junctions. Some relatively thin triple junctions are supposed to be ferromagnetic and can act as nucleation centers for magnetization reversal reducing coercivity.
Developed tomography-based micromagnetic model reproduces all major microstructural features of hot-deformed Nd-Fe-B magnets. Such a model can be considered as a digital twin of Nd-Fe-B magnets which can be useful to define the most efficient strategy for further coercivity improvement.
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