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Improvement of coercivity for Sm(Fe-Co),,-B thin films by Al layer diffusion
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Fabrication of epitaxially grown Sm(FesoC020)12 particulate films
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Figure 1. (a) N pressure-dependence of c/a, and (b) K,
as a function of c/a of the STO (100) sub./
(Feo5C00.5)0.9Vo.1)100xNx (t = 20 nm) (O) and STO (100)
sub./ (Feo5C005)0.8Vo.2)100-xNx (@) continuous films.
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Massive transformation in FeNi nanopowders
with nanotwin-assisted nitridation

Jian Wang?, Yusuke Hirayama?, Zheng Liu*, Kazuyuki Suzuki, Wataru Yamaguchi!, Kwangjae
Park!, Kenta Takagi?, Hiroaki Kura?, Eiji Watanabe? and Kimihiro Ozaki*
LAIST. 2DENSO CORP.

L1o-ordered FeNi alloy (tetrataenite), a promising candidate for rare-earth-free and low-cost permanent magnet
applications, is attracting increasing attention from academic and industrial communities. Highly ordered single-phase
L10-FeNi is difficult to synthesis efficiently because of its low chemical order-disorder transition temperature (200~
320 °C). A non-equilibrium synthetic route utilizing a nitrogen topotactic reaction has been considered a valid approach,
[1] although the phase transformation mechanism is currently unknown. Recently, we investigated the basis of this
reaction, namely the formation mechanism of the tetragonal FeNiN precursor phase during the nitridation of FeNi
nanopowders.[2]

The FeNi nanopowders (NPs) were firstly prepared by a low oxygen induction thermal plasma system. Then the as
ITP processed FeNi NPs were first reduced in an electric furnace at 400 °C under a hydrogen gas flow at 1 L/min for 2
h. Then, the processed NPs were nitrided at 350 °C under a large amount of ammonia gas flowing at a rate of 2 L/min
for 16 h. To prevent oxidation, most of the experiments and evaluations in this work were carried out under a low
oxygen atmosphere (glovebox) without exposure to the atmosphere, except when briefly removing the samples for
characterisation by SEM and TEM.

Detailed microstructure indicates intensive nanotwins in the nitrided FeNi NPs which results in a distorted lattice and
Fe segregates at the TBs, which may provide preferential nucleation sites for the FeNiN product phase in the FezNizN
parent matrix. Furthermore, detailed microstructure analysis revealed that the growth of the FeNiN product phase
followed a massive transformation with high-index irrational orientation relationships and ledgewise growth motion
characteristics detected at the FeNiN/Fe:NizN migrating interface. Based on the results, we delineated a potential
formation route of the FeNiN precursor phase in the FeNi NPs during nitridation, which could contribute to the basic
understanding of this mechanism and promote further optimisation of the synthesis of bulk ordered FeNi alloys for
various magnetic applications. This work was partially supported by the project “Development of Magnetic Material
Technology for High-Efficiency Motors” commissioned by Japan’ s New Energy and Industrial Technology
Development Organization (NEDO).
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Fig. 1. ABF-STEM images of nltrlded FeNi NPs with terraces/ledges demonstratmg the ledgewise growth motion of the
FeNiN/FezNi2N interface (a & b). (c) schematizes the representative high-index orientation relationship present in (b).[2]
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