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For the past 10 years, interest has been
growing rapidly in the use of miniature
grinding mills as a means for modifying
the constitution and structure of pow-
dered materials (usually metallic) and, in
particular, for creating various kinds of
metastable or nanocrystalline materials.
For several years now, frequent interna-
tional symposia on this theme have been
held at various places around the world:
the logo is ISMANAM, the first two let-
ters signifying “International Sympo-
sium,” and the last five denoting the title
of the book reviewed here. These pro-
ceedings have also appeared, separately,
in two journals, the Materials Science
Forum and the Journal of Metastable and
Nanocrystalline Materials; this must consti-
tute a new record for multisite publica-
tion of the same material!

The usual apparatus used in the work
described in the 65 articles included here is
a vibratory mill incorporating hard grind-
ing balls (usually steel) and a small
amount of the powder to be processed.
One of the current interests is in control-
ling the severity of the grinding process by
modifying the vibration variables, and this
features in a few of the papers in this col-
lection, one of which is titled “The In-
fluence of Milling Intensity on Mechanical
Alloying.” Many of the articles are con-
cerned with the formation of amorphous
alloys, often starting from a mixture of the
constituent crystalline elements—a combi-
nation of “mechanical alloying” and
“amorphization.” Before an intermetallic
alloy formed by mechanical alloying can
become amorphous, it first has to be disor-
dered, that is, long-range atomic order
must be destroyed. One of the articles
treats the reordering process after this
stage of the milling process. Also, a num-
ber of articles are described as “mechano-
chemistry,” for example, the mechano-
chemical reduction of copper sulfide. The
most extraordinary article in this group is
devoted to the de-vulcanization of pow-
dered scrap tire rubber, and as far as I
could see, there is not a word about the
economics of the proposed process!
Finally, two groups of articles are mainly
devoted to the synthesis, characterization,
and stability of nanocrystalline materials.

The research in the broad field of interest

of ISMANAM has one notable feature:
Quite a few of the papers come from
places around the globe that do not often
contribute to materials science. The advan-
tages of such research based on miniature
mills are that the equipment is inexpensive
and the characterization that needs to be
associated with the milling can use simple
x-ray diffraction, magnetic measurements,
and other not-necessarily-expensive tech-
niques, as well as transmission electron
microscopy, scanning electron micros-
copy, and Mössbauer spectrometry, which
are not so universally available. One
might say that this field of research con-
tributes to the “democratization” of
research in materials science. Scientifically,
much of this work is fascinating; whether
anything of engineering significance will
eventually emerge is another question.

Reviewer: Robert W. Cahn is a materials
scientist attached to Cambridge University.
He is a member of the Editorial Board of MRS
Bulletin and a Volume Organizer for 2002.
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books, relevant to materials science, have
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