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PPreface

Rare carth cobalt permanent magnetic material is a
high performance material developed during the last
twenty years. It has a higher coercive force and maxi-
mum magnetic energy product than other permanent mag-
netic materials. Despite high cost, the outstanding per-
formance of this material makes itself useful to milita-
ry, space and civilian electronic equipments. During
recent years, its application extends to those fields as
electrical machinery, mechanical ejuipments, instrumen-
tation, medical appliance etc. According to D. Wein-
mann and F. Gallo*, the world’s total sale of rare earth
cobalt permanent materials amounted to more than 60
million US dollars in 1981 and will be over 100 million
US dollars in 1985 with a predicted yearly increase rate
of 15%. In 1981, 55% of the total value in the United
States goes to military, space and civilian electronic
equipments; those for Europe and Japan are 459% and
7094 respectively. But 65% of the total value goes to
radio set, TV, Hi-Fi recorder and receiver, electronic
watch and other civilian equipments in Japan. Most of
the high performance RCos; and R,Co;; permanent mag-

netic materials produced in China are for electronic equip-

* Proceedings of the International Workshop on REPM and
Their Applications, p, 485 (1982).
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ments, mostly UHF vacuum electron device, audio
equipment and electrical machinery.

A large amount of work were done in various re-
search institutes and factories under the Ministry of
Electronic Industry in recent ten or more years. Consi-
derable results have been achieved in basic research, material
development, device design, production technology and
application.

Southwest Research Institute of Applied Magnetics
under the Ministry has been engaged in R&D of the
REPM material since 1969, RCos with maximum magnetic
energy product of 16—18 MG+Oe was successfully de-
veloped in 1975, Those with 20 and 24 MG.Oe were
finalized in 1977 and 1978, R,Co;5 with 30MG:0e was
finalized in 1980, Their performance can be compared
with these of similar advanced international products.
Some samples were sent for testing to laboratories and
factories in the United States, Japan and Switzerland and
were highly appraised.

Jingchuan,Beijing No.3,Jingshan and Jingning Radio
and Appliance factories and Guoguang Electron Tube
Factory under the Ministry are among the earlier produ-
cers. Beijing Research Institute of Vacuum Electron De-
vices, Beijing Electron Tube Factory and Guoguang Fac-
tory are using this material in the magunetic field of mic-
rowave tube. Chengdu Micromotor Factory and Shanghai
Micromotor Research Institute are using this material in
their products. The production has increased and the ap-

plication has spread to ultra-thin loudspeaker,stereo head-
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phone, travelling wave tube, backward wave tube,
magnetron, klystiron, torque motor, planar motor, perma-
nent magnet DC motor, high power motor, magnetic floa-
ting bearing, magnetic driver, magnetically-controlled
sputtering, laser system, high energy particle deflection
system etc., Magnetic therapy by rare earth cobalt per-
manent magnet and the effect of magnetic field on
plants have also been among the topics of research.

The application of this material is still in its infan-
¢y, although its first publicity as a new permanent
magnetic material dates back to twenty years ago. Fur-
ther basic research is of significance for increasing its
magnetic energy product,improving its temperature coef-
ficient and finding new materials. But what is more
important is to look for new applications, to design new
permanent magnetic devices and to devise more sensi-
ble design principles. Further reducing the cost and
improving large scale production processes are also of
great importance,

This book includes 31 major articles selected from
various research institutes and factories within the Mi-
nistry in the field of development and application of
rare earth cobalt permanent magnetic materials Of them,
10 devoted to R&D of the material, 13 to application
in electronic technology, 6 to application in electrical
machinery and 2 to other fields. This compilation reports
the developmental process and state-of-the-art of this ma-
terial within this Ministry.One appreciates the effort

made and the range of development of this material from
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this book. From the technical point of view, some of the
papers give better perspective, reflecting the depth and
the full extent of the work.

It is hoped that this compilation may promote the
mutual understanding and technical exchange between us
and colleagues in and outside this country. It could be
a reference to those engaging in the R&D and applica-
tion of rare earth cobalt permanent magnetic material
and may add to the continuous advancement of this new
material,

The editorial committee of this book is entrusted by
Bureau of Components and Devices, Ministry of Electro-
nic Industry and includes Zhang Xi (editor-in-chief),
Pan Zunwu (associate editor-in-chief), Yu Xingchu, Li
Youhao, Ding Guangwei, Zhao Baijia, Sun Daku, Song
Houding and Hu Renfang.

Zhung Xi
February,1983
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