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The world of advanced technology and
manufacturing is witnessing a major shift
with the emergence of rare earth metal
free magnets. These innovative magnetic
solutions are gaining attention as
industries seek alternatives to traditional
magnets that depend on rare earth
materials. Theirincreasing relevance is
driven by the need for sustainable INNOVATIO
resources, stable supply chains, and '
high-performance materials capable of
supporting modern technological
demands.
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Rare earth metal free magnets are
becoming essential in applications ranging
from electric mobility and renewable
energy to consumer electronics and
industrial automation. Unlike
conventional magnetic materials, these
alternatives reduce dependence on limited
and environmentally challenging rare
earth resources, helping industries lower
production risks and improve long-term
sustainability. Their development
represents a strategic move toward
cleaner and more self-reliant technologies.

Innovation in this field is reflected through
patents covering advanced magnetic
compound, unique material engineering
methods, and specialized production
processes aimed at achieving strong
magnetic capabilities without rare earth
elements. These patented technologies
focus on improving efficiency, heat
resistance, durability, and overall
operational performance, ensuring that
the magnets can meet the rigorous
standards required across multiple
industries. Securing intellectual property
rights for these advancements supports
continued research and strengthens
competitive growth within the sector.

Bﬁﬂ © IP Bazzaar | www.ipbazzaar.com




INNOVATION TIMELINE

Commercial scaling efforts focus on
sustainable ferrite and iron-based magnets.

-

EV manufacturers boost rare-earth
metal-free motor technology development.

Nanostructured iron-nitride magnets
achieve stronger performance benchmarks.

High performance manganese-based rare
earth-metal free magnet prototypes reported.

Computational Al-based magnet
= material discovery programs begin expanding.

Advanced iron-nitride (Fe16N2) magnet
research gains momentum.

Rare-earth metal supply crisis drives renewed
non-rare-earth metal magnet research.

-

Ferrite magnets widely adopted in
motors and electronics.

Mass production of hard ferrite
- magnets expanded.

O .

Al-Ni-Co magnets were introduced by
Tokushichi Mishima.

P

Kato and Takei filed patent for their
ferrite magnetic core materials in Japan.

KS steel invented, revolutionizing 101
permanent magnet technology. 917
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PATENTABLE COMPONENTS

Manganese Bismuth
Specific formulations
designed for high coercivity
at elevated temperatures.

Specific Fe-
compounds
aimed at high-
performance
magnetic Novel Alloy Low-density |
PITOIPIENEIES, E1S Compositions ow-density, low
highlighted in cost |
technical literature compositions
and discussed | suitable for high
’ - performance

fontium (SrFe12 019))  apPplications.
Ba Fe12 O19) exaferrite
S, often with customized

Manganese
Aluminium

S to Improve magnetic

Methods of Production:
. Nano-structuring: Techniques tailored for creating

I hanometre-sized particles, including submicron particles in the10o nm to

300 Nm range.
. Powder Metallurgy Processes: Specialized methods for producing
and processing metallic powders to enhance properties.

. Alignment/Sintering: Methods for aligning magnetic domains

l
l
\

within the powder and densifying them via sintering.

Performance-Enhancing Additives
Materials added to the alloy mix to improve particle alignment or
decrease the sintering temperature, such as PVA or Si O2 in ferrite
manufacturing.
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PATENT STATISTICS

Database: Questel Orbit
Data Range: 01/01/2020 - 01/05/2026
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TOP APPLICANTS

e e

Sinopec Research
Institute of
Petroleum
Processing

Northeastern

National University of
University of 1 3 China 1 3
Defense 1

Technology |

Fujian

Shanghai -‘3 _.___,_h__ ' ; ' Golden 12
University | ey oY Dragon
- China Northern Rarg Earth

~ Rare Earth High
_ Technology 12

Database: Questel Orbit
Data Range: 01/01/2020 - 01/05/2026
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NOTABLE INNOVATIONS

Priority

Patent Application Title Assignee
PP date g
Neodymium-iron-gallium .
double-alloy heavy-rare earth- ég;a(':?a? Technol-
ree 54H sintered '
CN121839343 s ez Leodemium—iron-boron Advanced Technolo-
magnet and preparation gy and Materials Co
method thereof Ltd
DE102024201772 27.02.2024 ?[Setgdr ﬂj?h?i}eecmc high- Robert Bosch GmbH
Composition and method for Indian Institute of
synthesis of strontium hexa- Technology (Banaras
IN571089 31.05.2022 1} ferrite based non-rare earth Hindu University),
magnets Varanasi
A kind of rare earth-free
CN Mn-Al-In permanent magnet Hangzhou Dianzi
N3151719 el 17200 alloy and preparation method || University
thereof
Sintered magnet composition || yantai Dongxing
without heavy rare earth Magnetic Materials
DRy Ot Al element and a method of Inc
making the sintered magnet
Non-rare earth magnetic gl
US9773594 04.01.2013 || anoparticles Commonwealth
University
US 6 Oxygen storage material Clean Diesel
20150051067 19.08.2013 || \vithout rare earth metals Technologies Inc
Axial gap motor using Hokkaido
5 L non-rare-earth magnets University NUC
Method for producing rare :
JP4650218 07.11.2005 forp 9 Proterial Ltd

earth magnet powder
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WHITESPACES

Quantum- Nanostructured

o Manganese -
Accelerated Iron-Nitride (Fe-N) Based Alloys
Metallurgy Development

; Integrated
Use in flux -

High-Entropy Magnetic

Concentration Assemblies
Alloys (HEAs) Rotor Topologies

Eco-Friendly

Exchange - Coupled Binding Materials

Nanocomposites

Compact Data-
Centre Cooling
Motors

3D-Printed Magnet Heat-
Development Resistant Heusler Alloy
EVTraction Permanent Magnets
Oil & Gas Magnetic Motors
Couplings Magnet Recycling
Advanced

. Systems
Locking Systems
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If you would like to learn more about any of these areas or have specific questions,
we're here to provide further information and insights. Qur team is dedicated to driving
progress and staying at the forefront of Rare Earth Metal Free Magnets.

About IPBazzaar

[P Bazzaar is an initiative towards successful commercialization of Intellectual Property Rights. IP Bazzaar is a private limited company, acts
for both innovators/creators and investors; and manages the commercialisation of Intellectual Property. It operates through a wide network
of association with companies, industries, industry-associations, entrepreneurs, government organization, NGOs, Universities, Venture Capitalists,
overseas law firms, overseas technology transfer companies and through Patentwire.

Disclaimer

IP Bazzaar has used reasonable endeavours to ensure that contents of this report were correct at the time the relevant pages were created,
modified and published. IP Bazzaar does not make any warranty, express or implied, or assumes any legal liability or responsibility for the
accuracy, completeness, or usefulness of any information. Reference herein to any specific commercial product, process, or service by trade
name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, recommendation, or favoring by the
firms The views and opinions of authors expressed herein do not necessarily state or reflect those of the firm.
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© IPBazzaar 2026. All Rights Reserved.
This report is for informational purposes and is not intended
to constitute legal advice.

Contact us:

Lalit Ambastha Medha Kaushik
Co-Founder, IP Bazzaar Director | Special Projects & Tech Transfer
Mob: +91-9811367838 Mob: +91-6359771555
E-mail: lalit @ ipbazzaar.com E-mail: medha @ ipbazzaar.com
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IPBAZZAAR TECHNOLOGY CONSULTANTS PVT. LTD.

116, Seventh Floor, DLF Prime Towers,
Okhla Phase |, New Delhi-110020, India

www.ipbazzaar.com
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