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Artificial Intelligence in Permanent Magnet Research and Development -
Intrinsic Magnetic Properties and Microstructure Analysis

Abstract:

The intrinsic properties of the phases present and the microstructure determine the properties of
functional materials.

In FeNdB permanent magnets, the main phase is the 14:2:1 phase. Other elements, which can
substitute Fe, Nd or B in the ternary phase to some extent, modify the intrinsic magnetic properties.
We have developed regression models to predict the density, the Curie temperature as well as the
saturation magnetization and the anisotropy constant at room temperature of 14:2:1 phases from the
chemical composition as input features.

Artificial intelligence approaches are also helpful in characterizing the microstructure of sintered
FeNdB magnets. Several different tools have been developed for digital image enhancement, phase
segmentation, grain size analysis, analysis of crystal orientation of grains and defect detection.
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