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Do rare earth permanent magnets have a supply chain?

This report focuses on the supply chain for rare earth permanent magnets, specifically sintered

neodymium-iron-boron (NdFeB) magnets, used in clean energy technologies.

 

Are permanent magnets sustainable?

The high energy consumption and greenhouse gas emissions associated with rare earth mining and REO

processing are also a concern for the sustainability of the energy transition using downstream products, such as

permanent magnets (Binnemans et al., 2013; Kullik, 2019).

 

Are rare earth elements a key component of high-performance permanent magnets?

Rare earth elements are core componentsof high-performance permanent magnets crucial in the energy

transition. Production of rare earth permanent magnets faces numerous challenges and is often subjected to

geopolitics. Addressing the rare earth element supply chain challenges must be critical in achieving clean

energy targets in 2050.

 

What are rare earth magnets?

Rare earth magnets, particularly NdFeB magnets, play a key role in the U.S. economy, including key energy

technologies such as wind turbines and electric vehicle motors.

 

Are rare earth permanent magnets a problem?

Production of rare earth permanent magnets faces numerous challengesand is often subjected to geopolitics.

Addressing the rare earth element supply chain challenges must be critical in achieving clean energy targets in

2050. A multi-facet approach incorporating research,investments,and policies will be the future in the rare

earth sector.

 

Is magnet-to-magnet recycling carbon-intensive?

Extraction of rare earths,iron,and other magnet materials is also carbon-intensiverelative to magnet-to-magnet

recycling.   Recycling of magnets,technologies that require smaller magnets or use fewer materials,and process

improvements may all be able to reduce these environmental impacts.

IDTechEx Research Article: Many will be aware of the concerns around rare earth materials, such as price

volatility and environmental impact. One way to alleviate concerns is by adopting magnetic materials that do

not contain rare earths. Based on IDTechEx''s latest research report on &quot;Electric Motors for Electric

Vehicles 2025-2035: Technologies, Materials, Markets, ...

Rare earth metals (REMs) are indispensable for producing high-performance permanent magnets, key

components in many clean energy technologies, such as wind turbines. However, the limited availability and

environmental impact of rare earth mining, processing, ...
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The new concept introduces the magnetic energy recovery. ... (unless a thermal storage system is being

applied). However, similar to small compressors, the variable speed drive is too expensive for household

appliances. ... Topology optimization of reduced rare-earth permanent magnet arrays with finite coercivity. J

Appl Phys, 123 (2018), 10. ...

Research and development in permanent magnets currently focuses more on engineering existing magnetic

materials to develop a sustainable and environmentally friendly rare earth permanent ...

Magnetic Efficiency: Rare earths enhance magnetic properties in motors and generators, increasing overall

energy conversion efficiency. Higher Energy Density: Lithium ...

In 2010-11, amid accelerating demand for permanent magnets driven by clean energy technologies, China

held a near-monopoly on the global production of rare earths and the threat of a sharp reduction of its exports

resulted in a price spike and - in the years to follow - extensive efforts to reduce dependence on rare earth

elements sourced from China.

Berlin, 30 September 2021: The European Raw Materials Alliance (ERMA) today released its Action Plan to

secure access to Rare Earth Elements for European industry.Entitled Rare Earth Magnets and Motors: A

European Call for Action, ...

CEPS team has just published another article based on insights from INSPIRES project. The paper on

"Understanding the barriers to recycling critical raw materials for the energy transition: The case of rare earth

permanent magnets". The article is published in Energy Reports vol. 12, year 2024 pages 1673-1682.

Given that many of the available rare earth element-free permanent-magnets have drawbacks when compared

with rare earth element permanent-magnets, the project will consider flux switching with permanent magnets

motor topology because of its ability to address these property deficiencies. ... Hard carbon is an alternative

energy storage material ...

In general, the remanence B r <= m 0 M s --the equality applies only for an ideally square M(H) hysteresis

loop (Fig. 1 (a))--and the demagnetizing field is spatially non-uniform within the magnet, depending on the

magnet shape. However, for magnets with an ellipsoidal shape only, the demagnetizing field is given by the

following: (3) H d =-N i M where M lies ...

Therefore, we proposed a new energy storage flywheel system whose concept is different from other papers.

The flywheel system has a superconducting magnetic bearing (SMB) at the bottom of the flywheel rotor and a

permanent magnet (PMB) at the top of it. ... (OD45 mm &#215; ID25.6 mm &#215; 16 mm) and four ring

SmCo rare earth permanent magnets ...
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% of all rare earth materials were used for permanent magnets, less than 15% of which went into EVs. Around

6-9 kilotonnes (kt) of neodymium were used for EVs in 2020, 15 ...

One of the most important and wide range of applications for rare earth (REs) containing materials is the

production of permanent magnets. Since the 1960s, this class of magnets has given designers and engineers

the ability to increase performance, reduce the size of devices and even create applications that would not be

possible with other magnet materials.

Samarium cobalt magnets are rare-earth magnets which, apart from samarium and cobalt, may also contain

zirconium and iron. They are often classified into two categories, SmCo 5 and Sm 2 Co 17, which are referred

to as 1:5 and 2:17 [39]. It is estimated that about 5% of the total trade of rare-earth magnets belong to the

samarium cobalt family [37].

About the Lecture. Radical developments have recently occurred in the field of permanent magnet (PM)

materials. The advent of rare earth permanent magnet (REPM) materials has increased the highest energy

products, (BH)max, available by a factor of over five and raised the intrinsic coercivity, Hci by an order of

magnitude.

Rare earth magnets are a crucial component of electric motors in an electric vehicle (EV). According to

IDTechEx, rare earth permanent magnet motors have retained a greater than 75% market share since 2015

thanks to their efficiency, power density, and manufacturing simplicity.Many will be aware of the concerns

around rare earth materials, such as price ...

Journal of Magnetism and Magnetic Materials 157/158 (1996) 1-6,~ iournalof magnetism and magnetic

materials ~a Invited paper ELSEVIER Applications of rare earth permanent magnets Rob H.J. Fastenau *,

Evert J. van L o e n e n ...

With the rapid development of intelligent manufacturing, modern components are accelerating toward being

light weight, miniaturized, and complex, which provides a broad space for the application of rare earth ...

Rare earth permanent magnets underpin the global adoption of wind turbine technologies [2], [3] and of

electric vehicles [1], [2]. We sit on the cusp of a new global energy ...

Since REEs and REMs-based permanent magnets are employed in energy transition, wind turbines and

traction motors in EVs, the publications were retrieved from Scopus and Web of Science (WoS) using the

search strings (TITLE-ABS-KEY ("Rare earth" OR "permanent magnets") AND TITLE-ABS-KEY ("energy

transition" OR "wind turbines" OR ...

Rare earth permanent magnets are vital in various sectors, including renewable energy conversion, where they

are widely used in permanent magnet generators. However, the global supply and availability of these ...
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Rare earth minerals, a group of 17 elements found in the Earth''s crust, are essential for the production of

high-performance magnets, batteries, and other components critical to ...

Magnetic materials can contribute to this goal in multiple ways.1 To cite a few examples, the conversion of

electrical energy into mechanical work and vice versa is done using electric motors and generators,

respectively, which imply the use of hard and soft magnetic materials. Hard and soft magnets play an essential

role in improving the efficiency of electricity ...

Nd-Fe-C alloys have been reported as hard magnetic materials with a potential higher coercivity than Nd-Fe-B

alloys. However, it has been seldom studied since its intrinsic properties were investigated in the last century.

Here, ...

The magnetocrystalline anisotropy of the rare earth permanent magnet compounds owes its origin to

electrostatic energy of localized 4f electrons in the electric fields created mainly by onsite valence electrons at

the rare earth sites . Consequently, local environments around the rare earth ions at the interfaces can be

strongly affected by ...

Permanent magnet development has historically been driven by the need to supply larger magnetic energy in

ever smaller volumes for incorporation in an enormous variety of applications that include ...

Rare earth permanent magnets are vital in various sectors, including renewable energy conversion, where they

are widely used in permanent magnet generators. However, the global ...

At the size scale of the units aimed at by the authors a better choice is a solution with rare earth permanent

magnets (alloy of neodymium-iron-boron, cf [7, 8].). In authors'' application of this idea is used for generation

of the vertical lifting force a combination of Maxwellian (core) and Lorentz (peripheral) forces.

assembly [6, 7]. Permanent magnet synchronous generators (PMSGs) benefit from higher power density and

fulfill the required power at smaller sizes [8]. In one example, Moham-madi et al. studied the utilization of PM

flux concentration and coil design to reach performance comparable with traditional synchronous PM designs

with non-rare-earth ...

1. Introduction. Applications of Nd-Fe-B magnets have rapidly expanded since the mid-1980s. However,

because of the low Curie temperature of Nd 2 Fe 14 B compound (312 &#176;C) and relatively low intrinsic

coercivity, high-end Nd-Fe-B ...

Rare earth elements (REEs), essential for permanent magnets used in these applications, are emerging as

critical enablers of today''s green economy, powering the transition to sustainable energy ...
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This chapter considers the background to the rare-earth magnets and their applications. The intrinsic

characteristics of a ferromagnet are described and, in the case of the transition metals Fe, Co and Ni, these are

related to the coupling of the unpaired spins of the 3d-electrons. The combination of the 4f electron behaviour

of the rare-earth metal such as Sm or ...
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