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RARE EARTHS AND CHINA

Over half world rare earth resources are located in China and China is increasingly
moving into the production of integrated rare earths, .e.g. rare earth phosphors,
rare earth abrasives, autocatalysts, nickel hydride batteries and rare earth
magnets. In September 1995, Sanhuan New Materials High-Tech Corp. of Beijing
bought the neodymium-iron-boron magnetic powder division from General
Motors and set up a new company.

MEDIA MAGNETS

The information density that can be captured by magnetic recording media is
limited by magnetic coupling between the constituent particles. One way to
circumvent this limit is to encapsulate nanometre-scale particles to reduce the
coupling between them. But such composite materials have not been available as
thin smooth films, and precise control over the size of individual magnetic crystal
has been lacking. A recent paper reports the fabrication of magnetic thin films,
consisting of cobalt nanocrystals encapsulated in graphite-like carbon cages, that
meet these structural requirements. This could open the way to the application of
these composite materials as ultra-high-density recordi’ng media. (T. Hayashi et
al.: Magnetic thin films of cobalt nanocrystals encapsulated in graphite-like
carbon. Natere 381, 27 June 1996, p. 772).

LIFTING MAGNETS FOR THAILAND

Boxmag-Rapid has supplied lifting magnets to Bangkok Steel Industry Co. Ltd, to
the value in excess of 200 000. The equipment consists of four sets of lifting
magnets on a spreader beam, control panel, cable reeling drum and a standby
battery system. The magnets has been supplied to Bangkok Steel’s warehouse and
rolling mill facilities at two of its sites in Thailand.

SUPER GIANT MAGNETORESISTANCE

Magnetoresistance is the change in electrical resistance caused by placing a
material in a magnetic field. This technology is overtaking high-temperature
superconductivity as one to watch. It has the potential for enormous impact in
such diverse fields as electronics, consumer goods, security, medicine and
computers. A material that is a by-product of research into high-temperature
superconductivity, developed in Tsukuba City (Japan) and having the perovskite
structure has been found to exhibit reduction in electrical resistance by a factor
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10 when cooled to liquid helium temperature and exposed to a magnetic field of
3 T. This phenomenon called super giant magnetoresistance is shown is illustrated
by the following Figure and principal examples of magnetoresistance effects are
summarised in the Table.
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Magnetoresistance

Giant
magnetoresistanee

Super giant
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Material

Permalloy and ferrites

Multi-layer metallic
films (iron, cobalt)
Perovskite oxides

Resistance change

Several %

Max. ’50%

up to 10

36.4 TESLA MAGNETIC FIELD GENERATED

National Research Institute for Metals (Japan) has succeeded in generating 36.4 T
magnetic field using a hybrid magnet. Previous record field was 35.2 T achieved at
MIT. Hybrid magnet of NRIM consisted of a superconducting magnet and copper
wire coil as an internal magnet. The superconducting coil was made of Nb-Ti-Sn
and Nb-Ti alloy and generated 14.4 T while the copper wire coil generated 22 T.
Diameter of the bore in which this magnetic field was generated was 30 mm.
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ELECTROMAGNETIC, DENT REMOVER

Electromagnetic dent remover developed for McDonnell-Douglas specialised
Aircraft Repair Services uses a magnetic field field to pop dent without accessing
the rear surface. A flux concentrator coil is placed over the work surface and a
bank of capacitors feeds 36 kA into the coil over 1.5 ms to produce a magnetic field
on each side of the dent. A second set of capacitors then instantaneously discharges
half of the energy of the first, collapsing the nearest field. Due to low magnetic
permeability of the metal (e.g. aluminium) the rear field remains constant and the
force resulting from the imbalance pushes all metal towards the coil face, popping
out the dent. The system stores power for the primary magnetic field in forty eight
450 V capacitors, while the secondary field uses four 750 V capacitors.

STRONG DEMAND FOR NEODYMIUM

According to the rare earth sub--committee of the Newer Metals Association,
Japanese demand for neodymium oxide increased by 20.7 % in 1995, particularly
in sintered rare earth magnets. Demand amounted to 1364 tons in 1995 and it is
expected to rise to 1645 in 1996. on the other hand, demand for samarium oxide
remains stagnant at 206 tons per annum.

LIFTING MAGNETS FOR KAWASAKI

An order for six lifting magnet systems has recently been placed with
Boxmag-Rapid by Kawasaki Heavy Industries (KHI) of Kobe, Japan. The
magnets will be shipped to Tung Ho Steelworks at Kaohsiung, Taiwan. KHI are
building a new steel facility for Tung Ho Steelworks and the lifting magnet system
will be used in the new H-beam mill. The system will be used for two different
purposes. Four sets of rectangular lifting magnets fitted to motorised telescopic
beams with spring compensators, control panels, standby batteries and cable
reeling drums will be used to handle a wide variety of sizes of bundles of finished H
beams. A further two sets of rectangular lifting magnets which operate ob fixed
beams will be used to handle the bloom and beam blanks which form the raw
material for the H beam mill. The equipment will be fully installed and
commissioned in Taiwan by May 1997.

MAGNETIC FIELD IN CONTINUOUS CASTING

To support the ever growing demand for better quality cast strands, either slab,
bloom or billet sections, the Japanese Research and Development Centre for
Metals started a six-year project to promote the development of technologies to
apply electromagnetic force to molten steel in the continuous casting mold. The
project is sponsored by eight companies -six blast furnace steel makers and two
EAF steel makers. There are two main objectives for this joint development
project. One objective is to improve the cleanliness of solidified steel and the other
is to decrease defects in the top and subsurface areas of the cast strand. The use of
magnetic force to break and decelerate the steel flow from the port of the
submerged nozzle is to be developed. The idea is to install a superconducting
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magnet generating 1.5 T to the flame of the caster mold. Further, surface and
subsurface defects are caused by oscillation marks or nails that are found
underneath the oscillation marks. The idea is to apply the magnetic field to reduce
the depth of the oscillation marks and the number of nails by pressing the
meniscus shell away from the mold wall. This is accomplished by by the
magnetically generated pinching force in the vicinity of the steel meniscus area.
The results ofthe first phase of the project will be evaluated in the beginning of
1999. The total budget for the project is estimated at 2.4 billion yen.

MAGNETIC SEPARATION REDUCES Fe.C REACTOR SIZE

The process by which iron carbide-the new alternative electric arc furnace feed-is
produces involves the conversion of iron ore fines in a fluidised bed reactor. The
first industrial plant built by Nucor is now operating in Tinidad. As a esult of

w operating temperature of 600C, the reactors are very large. $ofresid SA
rance) applied for a patent which describes a technology that allows to reduce

the size of the fluidised bed reactors. It takes advantage of different magnetic
properties of various iron species present in the reactor. FeO and metallic Fe are
ferromagnetic at the reactor temperature while FeC is non-magnetic as long as

the temperature is above its Curie point of 230C. It is thus possible to design a
process which involves conversion of the ore fines in an "undersized" fluidised bed
reactor, magnetic separation of the hot output, recirculation of the magnetic
fraction at the reactor inlet, cooling of the non-magnetic fraction, and as second
magnetic screening and separation of the iron carbide and the gangue.

The size of the reactor is smaller than in the conventional process, quantity of
fluidising gas is reduced and the energy consumption is also reduced. It is also
possible to exploit iron ores that would not be economical in a conventional
process.

SCARING BIRDS MAGNETICALLY

A number of devices have been invented to try to keep birds from roosting on
buildings in cities. One such a device consists of magnets mounted on the building
facade and free to rotate horizontally. After installation the magnets rotate until
they are all in a stable line. When a bird tries to roost on the facade, one or more
magnets will be disturbed and will cause a ripple effect, causing all the magnets to
be disturbed. Either the motion of the magnets or the effect of the magnetic field
causes the bird to fly off.


