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For rare earth permanent magnets, their work efficiency is very high, and it is more energy-efficient and
environmentally friendly than other materials. Because rare earth ...

1. Introduction. Permanent magnets are critical components for design of modern devices in many
technological aspects. Modern permanent magnets made of rare earth magnetic materials play important role
in clean energy sector and climate economy products such as electric vehicles, consumer electronics, wind
turbines, military products, phones, ...

Relative to commercial magnets, the coercivity of 0.75 T obtained for Cr(pz) 2 &#183;0.7LiCl at 27 &#176;,C
compares reasonably well to the room-temperature valuesof 1.9 T and 4.4 T for Nd2 Fe 14 B and ...

such as wind energy and solar energy, rare earth permanent magnets have begun to be widely used in
generators of these new energy sources. From the perspective of green and sustainable development,
permanent magnet motor can reduce energy loss ... Rare earth can produce special energy conversion,
transmission, and storage functionsin the elds ...

News release from Oak Ridge National Laboratory, September 2, 2016.. The Department of Energy"s Oak
Ridge National Laboratory and Momentum Technologies have signed a non-exclusive licensing agreement for
an ORNL process designed to recover rare earth magnets from used computer hard drives.

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.

permanent magnets and energy storage batteries. Globally, with technological innovation, consumer demand
for electronic products has increased, lead- ... NdFeB is the most common rare earth permanent magnetic
material, widely used in small electronic equipment such as mobile phones, headphones, computer hard disks,
and electronic equipment, ...

demand for rare-earth elements in various areas (Fig. 1a), much attention has been focused on searching for
new alternative magnets with rare-earth-free elements.16,17 The rare-earth-free magnetic materials with high
magneto-crystalline anisotropy and energy product exhibit promising potential for use as permanent magnets
(Fig. lband Tablel ...

Rare earth elements (REES) such as dysprosium, terbium, and neodymium are essential for making permanent
magnets for EV motors, wind turbines, national defense, electronics, and more.
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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 ...

Rare earth permanent magnets are particularly important for clean energy applications and, currently, China
accounts for about 80 percent of global production (Benecki, ...

Rare earth is one of the key mineral resources, containing 17 metallic elements including 15 lanthanides
(element numbers 57-71), scandium (element number 21) and yttrium (element number 39). 1 It is an
important raw material for manufacturing el ectronic equipment and has been widely used in cathode ray tubes,
printed circuit boards, permanent magnets and ...

Neodymium and samarium are critical ingredients for strong permanent magnets [19], [20]. ... Schematic
illustration of energy storage devices using rare earth element incorporated electrodes including
lithium/sodium ion battery, lithium-sulfur battery, rechargeable alkaline battery, supercapacitor, and redox
flow battery. ...

maximum energy product BH max (MG Oe) o No current permanent magnet (PM) materials are competitive
with rare earth element (REE) compounds. o0 New demand for PM motors as well as limitations and controls
on the current supply of REE present serious cost and availability issues. Figure of merit for permanent
magnets. Relevance

Abstract : Permanent magnets are a class of critical materials for information storage, energy storage and other
magneto - electronic applications . Compared to conventional bulk magnets, magnetic nanoparticles (M NPs)
show unique size -dependent magnetic properties, whi ch make it possible to control and

But what many observers of the "rare earth problem” overlook is that China also dominates in (1) the
processing of rare earths, particularly the less abundant heavy rare earths, and (2) the supply chains for
permanent magnets. Heavy rare earths and permanent magnets are critical for many renewable energy
technologies, and it will require ...

The first generation of rare earth permanent magnets represented by SmCo 5 appeared in the 1960s. The
second generation of 2:17-type samarium-cobalt rare earth permanent magnets represented by Sm(Co, Cu, Fe,
Zr) z (z = 6-8) appeared in the 1970s. The third generation of rare earth permanent magnets represented by
neodymium-iron-boron (Nd ...

Hard magnetic phases for rare-earth free or rare-earth reduced permanent magnets may show a lower

magnetocrystalline anisotropy than Nd 2 Fe 14 B. Therefore a detailed understanding of the influence of the
microstructure on the magnetic properties is of utmost importance for the development of new permanent
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magnets.

RARE EARTH PERMANENT MAGNETS 509 CONCLUSIONS The rare earth-cobalt magnets have
become a viable commercial product whose use is likely to increase rapidly throughout the next decade. It has
been estimated that the REPM may in 5 years account for 15 to 20% (by price) of the total. world market for
all permanent magnets.

At the size scale of the units amed at by the authors a better choice is a solution with rare earth permanent
magnets (aloy of neodymium-iron-boron, cf [7, 8].). In authors" application of thisideais used for generation
of the vertical lifting force a combination of Maxwellian (core) and Lorentz (peripheral) forces.

The Executive Order is helping the federal government to build more secure and diverse U.S. supply chains,
including energy supply chains. This report focuses on the supply chain for rare earth permanent magnets,
specifically sintered neodymiumiron-boron (NdFeB) magnets, used in clean energy technologies.

The purpose of this article is to propose a method for increasing the energy efficiency of devices designed for
magnetization and more precisely in their design. It is often necessary to use devices for magnetizing
permanent magnets, which require increased values of magnetic fields for magnetization together with
complex ferromagnetic reinforcement. Devices for serial ...

how to replace the REs in permanent magnets and maintain the properties at a similar level, but the fact that
Nd-Fe-B remains the "king" of the magnets 25 years after it was first introduced clearly . points to the fact that
RE replacement will not be any easy task. Nd-Fe-B and Sm-Co Permanent Magnets

This controlled switching opens up new applications for rare earth materials, such as energy-efficient and fast
information storage devices. Until now, rare earths have not been used in magnetic ...

16,000 tonnes of rare earth permanent magnets are exported from China to Europe each year, representing
approximately 98% of the EU market &It; 1% recovery of rare earth permanent magnet scrap in Europe,
which represents a large potential resource at alow carbon footprint. There are significant rare earth reserves
in Europe, but no mining takes ...

provides 100 kW (continuous) / 200 kW (peak) may be required.15 While costs of energy storage systems will
be substantial in these vehicles, the costs of the larger, high-performance motors used in these vehicles could
also be a... density, low-rare earth content permanent magnetic materials may be developed through the use of
ab-initio

o Arnold"s history in magnetics and magnetic materials extends back to 1895 and has included almost every

commercialy supplied permanent and soft magnetic product. o Today Arnold is focused on: SmCo, Alnico
and bonded permanent magnets; precision thin metals - both magnetic and non-magnetic; magnetic assemblies
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for motors, magnetic

The rare earths are of a group of 17 chemical elements, several of which are critical for the energy transition.
Neodymium, praseodymium, dysprosium and terbium are key to the production of ...

Rare earth permanent magnets are a critical technology for the clean energy transition and electrified transport
revolution. The global supply chain for rare earth metals and magnets is almost completely dominated by
China, which controlled 58% of rare earth mining and 92% of magnet manufacturing in 2020. The United
States produces

Rare earth elements are the best option for permanent magnet materials and magnetic refrigeration materials
due to their great paramagnetic susceptibility, saturation magnetization, ...

Journal of Magnetism and Magnetic Materials 100 (1991) 38-56 North-Holland Rare earth-cobalt permanent
magnets Karl J. Strnat KIS Associates, Dayton, OH 45403 and Uniuersity of Dayton, Dayton, OH 454609,

USA and Reinhold M.W. Strnat K1S Associates, 1712 Springfield St., Dayton, OH 45403, USA MM M This
paper reviews the historical background ...

Rare earth metals are key elements of permanent magnets, which are used as components in clean energy
applications such as wind turbines or motors in electric vehicles. Permanent magnets convert electrical energy
into mechanical energy (motors) or inversely (generators) by generating amagnetic field [ 11, 12].
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