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Attempts on Nd-Fe-B-based magnets
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« To explore magnets with
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exceptional high ‘[(LZe TM=Fe. Co. Ni
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temperature stability at
~150°C and above.

 Use cost-effective LREs for
the performance cost of
magnet instead of using
HREs, high-T. elements.
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Magnetic properties of the 24 starting compos.

a high doping level of Co.
2. A decrease In Hcj is observed for all the doping species except Ni.
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Phase constitution and microstructure of
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Model construction

1. 16 atomic features 2. Feature engineering

—
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Stage 1 optimization: B.@150°C

» To identify compositions with exceptional HT B,
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Evolution of properties after iteration
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other combinations.

« After 4 rounds of iteration, composition with higher performance to
the base composition but 10% lower cost was found.
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The La-Co pairs w/. higher M. above 150°C
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Effect of LRE-Co pair on T stability of M,
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* Without Co, the M,@180°C of La-doped magnet is inferior to that of Ce-doped one
* For La,,:C0, 155, higher M @180°C despite its lower T, than Ce ,:C0, 55

« The La,,:Co,,: and Ce, ,:C0, ., magnets demonstrate almost the same a as that of the

Co, .55 even though much lower T, Y o
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* La,,;Co, .5, La preferentially

occupies the 4g-site
La concentration (at.%o)
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* Cep5C0q o5

* Ce preferentially
occupies the 4f-site

Ce concentration (at.%o)
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Preferential site occupations of Co

Mossbauer spectra Refined relative areas (+1%) of the Fe sites in the lattice

— 4e — 4c 8, — 8j, 16k,
— 16k, — Full theoretical spectrum

Fe site Undoped La0.25::00.12 Lag 25C0g 25 CGo_z:COo_z
16k, 28.57 26.42
16k, 28.57 25.28 24.24 20.85

8ix 14.29 1896 | 2415 |E1051
82 14.29 12.77 13.15 16.20
4c 7.14 7.85 19.5 8.37 14.19
de 7.14 16.9 10.61 17.98 10.39
Pref. 16k1,16k2, .
occup. 8]2 16k1 16k1 8]1

Preferential occupations of the 16k,, 16k, and 8j, sites by Co
alone

If with La, Co occupies the 16k, site preferentially

If with Ce, Co occupies the 8j, site preferentially
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Summary

» Several promising compositions with La, Ce, Y, Co
and Ni as doping elements with good HT remanence
and/or enhanced performance-cost ratio are
identified through BO approach, which could impact
the development of novel magnet for HT application.

 La-Co pair shows the good HT remanence (>150°C)
over the pristine magnet and Ce-Co pair, possibly
due to the specific site occupation of the elements in
the lattice.
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