
For: 

Materials 
Scientists, 

Métal lurgists, 

p i ^ | i ^ e j ^ | â | | 

ï t& .S i - ïS fa i ï 

«te* 

SCIENCE & 

A Structural Mater ia ls: 

Properties, 

Microstructure 

a n d Processing 

Edi tor - in-Chief : 

H. Herman 

Stony Brook, NY. USA 

This international journal is 
published 28 times per year 

Materials Science and Engineering A pro­
vides an international médium for the publica­
tion of theoretical and expérimental studies 
and reviews of the properties and behaviour 
of a wide range of materials, related both to 
their structure and to their engineering appli­
cation. The varied topics comprising materials 
science and engineering include the proper­
ties and structure of crystalline and non-crys-
talline metals and ceramics, polymers and 
composite materials. 

ELSEVIER 
SEQUOIA S.A. 

P.O. Box 564 
CH-1001 Lausanne 1, Switzerland 
Tel.: (+41-21) 20 73 81 

For customers in the U.S.A. 
and Canada: 
Elsevier Science 
Publlshlng Co., Inc. 
Attn.: Journal Information Center 
655 Avenue of the Americas 
New York, NY 10010, U.S.A. 
Tel.: (+1-212) 633-3752 

Please send a free sample copy 
and subscription information on 
MATERIALS SCIENCE 
& ENGINEERING A 

Name: 

VIER 

BOOK REVIEWS 

Company/lnstitute: 

Street: 

City: 

Country: 

Postal Code: 

Date: 

. E 
"a. 
E 

I 
• E 

_Signature: 

Please visit Booth No. 309-310 at the MRS 
Show in Boston, December 3-5,1991. 

Circle No. 23 on Reader Service Card. 

Concise Encyclopedia of 
Composite Materials 
Editée by Anthony Kelly 
(Pergamon Press and MIT Press, 1989, 
approximately 317 pages). 
ISBN: 0-08-034718-5 (Pergamon) 
ISBN: 0-262-11145-4 (MIT) 

The Concise Encyclopedia's appearance 
under the gênerai séries titled "Advances 
in Materials Science and Engineering" ap-
pears to be a followup project to the major 
Encyclopedia of Materials Science published 
by Pergamon Press. The idea seems to be 
to update and enlarge upon spécifie topics 
covered in the original treatise and to make 
them available as compact, relatively inex-
pensive individual volumes. The Concise 
Encyclopedia of Composite Materials master-
fully develops this idea, being both concise 
in the format of its constituent articles and 
encyclopédie in its coverage of a very broad 
range of topics embracing both natural and 
manmade composites. 

The approach in organizing this volume 
strikes a nice balance between the basic sci-
entific understanding of the factors influ-
encing the performance of différent 
composites and the technologies for their 
fabrication and exploitation in différent in­
dustries. The unusually broad range of 
mechanical properties that can be encom-
passed in the fiber-reinforced composite 
Systems naturally forces a major focus in 
this area, and there are excellent articles 
dealing with many aspects of the fabrica­
tion, properties, performance, and utiliza-
tion of différent polymer matrix, métal 
matrix, and ceramic matrix fiber-reinforced 
composites. 

The current status of available fiber types 
is very well covered in articles which give a 
balanced perspective on both the advan-
tages and the problems in each différent 
material type. For the very high perform­
ance carbon, polymer and ceramic fibers, 
the cost factors that tend to limit gênerai 
usage are well discussed, and some of the 
advantages of mixed fiber Systems that put 
the most expensive fibers in the most 
highly stressed areas are very clearly out-
lined. 

For me, it was most interesting to realize 
the pénétration of composites into many 
common products in everyday use. An ex­
cellent article on the sophistication and 
complexity of the composites in gênerai 
use in automobile tires was a delight to 
read. Clear expositions of how biological 
Systems exploit composite structures with 
a very wide range of internai scales empha-
sizes the possibility of developing both 
structural and functional materials out of a 
limited range of chemical components. For 
thèse natural materials it was, however, 
also a little comforting to see how man irn-
proves on nature by applying intelligence, 
as in the simple lamination of woods used 
in plywood panels. (continuée! on p. 28) 
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ISI's Commitment 
To Electron 
Microscopy 

Now tories A New 
Name 

Please visit Booth No. 603 at the MRS Show in Boston, December 3-5,1991. 

More speciflcally, International Scientiflc Instruments 
(ISI) has changed its name tolbpcon Technologies, Inc. 

The new name reflects the récent acquisition of 
ISI bylbpcon, a leader in high-precision mechanics and 
light optics instrumentation. 

Looking to the future, there is tremendous 
synergy between the two companies. 

ISI has achieved a leadership position in the 
SEM and TEM flelds by delivering solutions that are both 
innovative and cost-effective. 

The Topcon product line includes high resolution 
digital imaging and measuring Systems with broad applica­
tions in the semiconductor industry, coupled with précision 
optical instrumentation utilized in diagnostic medicine 
as well as the geodetic field. 

Backed by Topcon's resources, Topcon Technologies 
will continue to develop and manufacture électron micro­
scopes that set the standard in the industry. 

Toward this end, you can count on Topcon 
Technologies to advance électron microscopes through 
digital electronics, field émission technology, state-of-the-
art resolution, Wet-SEM capability, and integrated 
SEM/EDX Systems. 

Simply stated, this commitment to innovation 
leads to the création of électron microscopes that offer the 
best value in the industry. 

To arrange a démonstration or obtain more 
information, write Topcon Technologies, Inc., 6940 Koll 
Center Parkway, Pleasanton, CA 94566-3100, or call 
ourtoll-free number 1 - 8 0 0 - 5 3 8 - 6 8 5 0 . 

Topcon Technologies, Inc. 
6940 Koll Center Parkway • Pleasanton, CA 94566 • 415/462-2212 
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BOOK REVIEWS 

While the organization of the volume as 
an alphabetic encyclopedia of topics does 
lead inevitably to some duplication in the 
articles, there is extensive cross referenc-
ing, and frequently the mode of coverage 
permits the reader to view the same topic 
from the very différent perspectives of the 
basic scientist, the design engineer, the 
material fabricator, and the end user. 

Though the topic area is quite small in 
comparison to the broad usage of the me-
chanical properties of composites, it was 
pleasing to see a clear exposition of a num-
ber of the différent areas in which compos­
ites contribute new possibilities for the 
development and control of magnetic, 

electrical, and electro-elastic properties. A 
closely related topic, too récent to be cov-
ered in the présent volume, is "smart" 
composites. This material incorporâtes 
sensor, control, and actuation functions so 
as to self-adjust its properties in response 
to external stimulus. Again, nonmechani-
cal components will be essential constitu-
ents of such future composites. 

In gênerai, the volume does an excellent 
job of presenting both basic and applied 
information for an amazing range of com­
posites in a very accessible and useful man-
ner and is a valuable addition to the 
literature in the field. 
Reviewer: L. Eric Cross isan Evan Pugh Profes-

sor of Electrical Engineering at Pennsylvania 
State University. His research interests are in 
dielectric, ferroelectric, and electrooptic materi-
als, and in the pmctical applications of piezoelec-
tric ceramics and composites. 

Combustion and Plasma 
Synthesis of High-Temperature 
Materials 
EditedbyZ.A. MunirandJ.B. Holt 
(VCH, 1990, 501 pages). 
ISBN: 0-89573-756-6 

This book is intended to cover the prépa­
ration of well-characterized materials, in-
cluding intermetallic compounds, ceramic, 
and composite materials, via combustion 
and plasma processing which represent 
emerging technologies. The proceedings 
of the International Symposium on Com­
bustion and Plasma Synthesis of High-
Temperature Materials held in San 
Francisco, California, October 23-26, 1988, 
the book contains 50 papers, starting with 
a keynote address by A.G. Merzhanov. 
The first two papers provide excellent re-
views of research and development in self-
propagating high-temperature synthesis 
(SHS) in the U.S.S.R. and Japan. 

Thirty-four papers included in the first 
part of the book particularly cover solid-
state combustion synthesis, which has 
never been the subject of an international 
symposium such as this one. Sixteen pa­
pers in the second part cover plasma and 
gas-phase synthesis. The papers in the 
first part provide the theory or modeling 
for the SHS process and the great research 
and development achievements in prepar-
ing and processing intermetallic com­
pounds, e.g., TiAl, NiAl, ZrNi, Nïïï, etc.; 
ceramics, e.g., TiB2, SiC, TiC, B4C, AIN, 
Si3N4, etc.; and composite materials, e.g., 
FeA-Al, A1203-B4C, TiC-Ni-Al, etc. The 
papers in the second part explain the proc­
essing of and theoretical models for plasma 
and gas-phase synthesis. Many ceramic 
powders, e.g., Si3N4, SiC, AIN, TiN, TiC, 
MgO, Y203, etc., and coatings, e.g., A1203, 
Zr02, Sn02, superconducting Y-Ba-Cu-O, 
etc., hâve been made via this process. 

The book présents the work of numer-
ous investigators in combustion and 
plasma synthesis of high-temperature ma­
terials. It contains a large number of référ­
ences in which investigators in the area 
may be interested. The book would be 
helpful for learning ideas and findings, 
and for focusing on the important prob-
lems and their potential solutions in the 
area as well. It would also be an idéal référ­
ence for students in materials science and 
engineering. 

Reviewer: Cui Guoiuen is associate professor in 
ceramics at Tsinghua University, Beijing. He 
has researched sintering ofalumina, silicon ni-
tride, and silicon carbide ceramics and their ap­
plications since 1970. Q 

EDITOR'S CHOICE 

Figures appearing in the EDITOR'S CHOICE are those arising from materials research 
which strike the editor's fancy as being aesthetically appealing and eye-catching. Nofurther 
criteria are applied and none should be assumed. When taken out ofcontext, such figures 
often evoke images beyond and unrelated to the original meaning. Submissions of candidate 
figures are welcome and should include a complète source citation, a photocopy ofthe report 
in which it appears (or will appear), and a reproduction-quality original drawing or photo-
graph ofthe figure in question. 

The 1990 International Metallographic Contest, under the auspices of the Inter­
national Metallographic Society, awarded first prize to this scanning électron mi-
crograph. Pictured, at 3,000X magnification in the original 10 cm x 12.5 cm négative, 
is a crystallite of one of the new family of copper-based superconducting oxides. 
This one is from the bismuth, strontium, calcium, copper branch of the family (the 
BSCCOs) with stoichiometry 2:2:4:5. EDITOR'S CHOICE first saw the tattered 
end of a parchment scroll when this image arrived. Only later did we learn that 
when microscopist Rich Lee of the Argonne National Laboratory entered his micro-
graph in the contest, he titled it "The Rose." Well, a parchment scroll by any other 
name.... 
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Field émission in 1971. FEI's 
first émission cathodes were for this 
kindofgun. 

We've Supportée! Gun 
Contrai For Years. 

TipolananFEl 
ZrO/WSchottky 
émission cathode. 

Mounted FEI Schottky cathode 
with suppressor removed. 

FEI boit-on electrostatic focusing 
columns can be installed on 
almostanyUHV System, 

Schottky SEM module provides the optimum 
cathode operating environment for the emerg-
ing génération ofcommerciallyavailable field 
émission SEMs. 

Since 1971, FEI field émission 
électron gun and cathode compo-
nents have provided dramatic beam 
performance improvements both to 
individual technologists and com­
mercial instrument manufacturers 
who require nanometer diameter 
électron beams. Our électron optical 
designers and applications engineers 
have extensive expérience supplying 
field émission technology for a diverse 
range of measurement and fabrica­
tion applications. Whether you are 
building a research instrument or 
acquiring commercial SEM, Auger 
or E-beam lithography equipment, 
discover how FEI can make field 
émission work for you. 

0 
FEI Company 
19500 N.W. Gibbs Drive, Suite 100 
Beaverton, OR 97006-6907 
Téléphone: (503) 690-1500 
FAX: (503) 690-1509 
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