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Magnetic Reviews

Two extensive reviews on rare earth permanent magnets, written by two of the top
scientists in the field, arrived in the lowa State University library during the last two weeks. The
first one written by K. H. J. Buschow, Philips Research Laboratories, Eindhoven, The
Netherlands, is entitled "New developments in hard magnetic materials" and appeared in Rept.
Prog. Phys. 54, 1123-1213 (1991). In this paper Buschow reviews the preparation, crystal
structure and magnetic properties of the R,Fe;4X (X = B and C) and the RFe,., M, (M=
transition metal) intermetallic compounds. A special emphasis is placed on the influence of C
and N additions on the magnetic properties of the R,Fe,; compounds. A good portion of the
review is concerned with the manufacture of these materials and a description of the coercivity
mechanisms found in the magnets. A comparison of the performance and economic costs of
the various families of magnets is made. Some novel applications are also discussed.

The second paper by J. F. Herbst, General Motors Research Laboratories, Warren,
Michigan, U.S.A., which is entitled "R;Fe 4B materials: Intrinsic properties and technological
aspects”, Rev. Modern Phys. 63, 819-898 (1991), nicely complements the Buschow review.
Herbst begins with a brief historical review (the excellent permanent magnetic properties of
Nd,Fe,,B were first made public about ten years ago), and then discusses the crystal
structures, magnetic properties (about one-fourth of the review) and electronic properties. The
next major section deals with isostructural materials, alloy substitutions for the three
constituents, and their influence on the properties of the Nd,Fe,,B-base material. The last one-
fourth of the paper is concerned with technology: melt-spun magnets, sintered-magnets,
magnetization reversal and coercivity mechanisms of both melt-spun and sintered materials,
other preparative techniques and thin films.

High T, Advances

The Superconducting Industrial Research Laboratory, Koto-ku, Tokyo recently announced
a new record critical current density for a high temperature superconductor: 2.2x10° A/em?in a
field of 35T at 31K. The YBa,Cu;0, , material (1:2:3) was prepared by a newly developed
process in which the 1:2:3 compound is partially sintered, pulverized, and then shaped and
sintered one more time. At 4.2K the critical current density of this material is 4x10° A/em2in a
field of 80T, which is nearly double the old record of 2.2x10° A/em? in a field of 30T at 4.2K.
The previous record was held by a bismuth oxide superconductor.
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