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Theoretical Calculation of Maximum Energy Product for Mnial, Bi) Nanomagnets

The figure of merit for permanent magnet is the maximum energy product (840 in the

units of MGCe. The theoretical (850 limit is 64 MGOe for sintered NdFe, B magnet.
However, its low operation temperature, which may lead to loss of machine power, and
availability of rare-earth and transition metals are potential barriers to electric vehicle’s

motar and other applications. Thus, aiming at developing high temperature magnets without
rare-earth and transition elements, we have theoretically calculated the (25) _ for LTP-
phase MANBI and =-phase Mnal allovs using density functional theory and also for their
core-shell nanomagnets by modified Skomski‘s equations [11. Qur calculations predict 20
MGOe (3,66 pBAA U Hk = 53 kOe) and 256 MGOe for MRBi and Mnal allovs, respectively,
Accordingly, it is envisioned that core-shell MnBi-soft metal and rnal-zoft metal
microfnanoparicles will exhibit large remanent magnetization, thereby increasing the (54
pa. 1091 MGE0e and 53 MGEOe for Mnal and MnBi core-shell nanoparticles,

respectively. [1] R. Skomski, and J.0.0. Coew, "Giant energy product in nanostructured

two-phase magnets®, Phee. Jev. S 48, 21 (13993),
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