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NKK Catalyst Provides 
Nontoxic, Cost Efficient 
MDI Production 

Nippon Kokan (NKK), Japan's second 
largest steelmaker, has developed a non-
corrosive catalyst for the high Perfor­
m a n c e , cost eff ic ient p r o d u c t i o n of 
methylene diphenyl isocyanate (MDI). 
MDI is a raw material used in the produc­
tion of polyurethane resins. 

The catalyst will be used in an MDI pro­
duction process developed through a year-
long Joint r esearch and d e v e l o p m e n t 
program with Catalytica Associates Inc. (a 
U.S. firm) and Haldor Topsoe A/S (a Dan-
ish engineering Company). The process 
uses carbon monoxide gas that is brought 
to direct reaction by the catalyst, eliminat-
ing the use of toxic phosgene gas. Because 
the new process is less complex and be­
cause the noncorrosive catalyst does not 
require costly equipment, the process is 
cost efficient. 

NKK has applied for patents in major 
countries and is planning commercial pro­
duction of the catalyst. 

University of Illinois to 
Establish Center for Cement 
Composite Materials 

The University of Illinois at Urbana-
Champaign will use a grant from the U.S. 
Air Force to establish a Center of Excel-
lence in Cement Composite Materials. The 
grant, part of the DOD-URI program, is for 
$1,120,000 for the first two years and 
$650,000 for the third year. The center will 
be directed by J. Francis Young, professor 
of civil engineering, and Richard L. Berger, 
professor of ceramic engineering. 

The new center will use a multidisci-
plinary approach to explore the potential 
for new materials based on cementitious 
matrices. Research will be concentrated in 
the following areas: (1) optimization of 
properties through control of composition 
microstructure and processing; (2) creation 
of ductile materials by fiber reinforcement; 
(3) development of new cement chem-
istries; and (4) synthesis of novel cement-
polymer composites. 

Fourteen faculty members are participat-
ing in the center's programs. They repre-
sent eight different depa r tmen t s : civil 
engineering, ceramic engineering, metal-
lurgy and mining, chemical engineering, 
chemistry, mechanical engineering, geol-
ogy, and theoretical and applied mechan-
ics. 

For further Information, contact Prof. 
J. Francis Young, Director, Center for 
Cement Composite Materials, University 
of Illinois, 105 South Goodwin Avenue, 
Urbana, IL 61801; telephone (217) 244-6210. 

Acoustic Wave Sensor 
Can Measure Viscosity 
of a Single Drop 

A new kind of solid-state sensor that can 
measure the viscosity of a Single drop of 
liquid has been developed at Sandia Na­
tional Laboratories. The microelectronic 
device's small size — only 1 inch by f inch 
but currently housed in a larger test case — 
could allow in situ measurements of the 
viscosity of fluids in places now largely in-
accessible to such measurements. 

The device, an acoustic wave viscosity 
sensor, propagates a horizontally polarized 
shear wave (HPSW) along the interface be-
tween the surface of a crystal and the liq­
uid. The oscillation of the HPSW is in the 
plane of the surface and is perpendicular to 
the wave's direction. The more viscous the 
fluid, the more energy it absorbs from the 
wave. Comparison of the strength of the 
signal before and after the wave passes 
through the fluid gives a measurement of 
viscosity. 

I n v e n t e d by A n t o n i o J. Ricco a n d 
Stephen J. Martin, the device has a quartz 
piezoelectric Substrate 0.03 inches thick. 
On either end is a transducer consisting of 
an interleaved pattern of microscopic elec-
trodes. An oscillating electrical potential 
applied to one transducer generates the 
HPSW, which propagates along the length 
of the sensor to the other end, where the 
other t ransducer converts the acoustic 
wave into an electrical signal. 

In addition to the advantages offered by 
its small size and the tiny volume of liquid 
required, the sensor can measure the vis­
cosity in a 50-nm-thick layer of liquid adja-
cent to the surface. This unique feature, 
says Martin, is advantageous for studies of 
surface layer properties, such as the mea­
surement of the near-surface viscosity of 
liquid crystals, widely used in electronics. 

Tanury Establishes 
Foundation for Thin Film and 
Interface Technology 

Tanury Industries (Lincoln, RI), in con-
junction with the National Science Founda­
tion, Brown Universi ty , Universi ty of 

Rhode Island, and the U.S. Department of 
Commerce, is organizing an industry-
sponsored basic, applied, and develop-
men ta l r e sea rch f o u n d a t i o n to fund 
projects at a new Thin Film and Interface 
Research Institute. The new institute will 
be located on the Brown University Cam­
pus in Providence, RI, and will be run by 
Brown and the University of Rhode Island. 

In 1986, Tanury began an initial research 
project in thin film and interface technol-
ogy with Brown University. Tanury and 
Brown's emphasis, unlike much university 
research, has been on commercialization 
and market-driven technology. "Corporate 
R&D dollars are precious and managers are 
under pressure to Sponsor projects that 
produce results. We've learned that our 
methodology for conducting research and 
d e v e l o p m e n t w o r k s , " sa id T h o m a s 
Tanury, president of Tanury Industries. 

"Universities are recognizing the needs 
of industry," said Michael P. Lauro, direc­
tor of r e sea r ch and d e v e l o p m e n t at 
Tanury, "and are contributing significantly 
by understanding our desire to produce 
commercially viable technologies." 

As managing general par tner of the 
Foundation for Thin Film and Interface 
Technology, Tanury Industries is garner-
ing general partners from a wide ränge of 
industries with an interest in thin film and 
interface technology. The foundation and 
the research institute that it will Support 
are designed to maximize the potential for 
technology transfer to member companies, 
w h o will p rov ide funds for research 
projects relevant to their own businesses. 
Microelectronics, petroleum refining, and 
cryogenics are just a few of the potential 
industrial applications. 

ASME Award Cites ORNL 
Fusion Device 

The American Society of Mechanical En-
gineers (ASME) presented its Energy Re­
sources Technology Award to Oak Ridge 
National Laboratory (ORNL) researchers, 
citing the Advanced Toroidal Facility (ATF) 
as "one of the most outstanding examples 
of advancing mechanical engineering in 
energy-resource-related technology." 

In nominating the ATF for the award, 
engineer Robert Sadlowe noted that "with 
the possible exception of some work asso-
ciated with the Strategie Defense Initiative, 
no other device within the last five years 
has so challenged and extended the tech­
nologies associated with the field of me­
chanical engineering." 

The ATF, currently under construetion 
at ORNL, is one of a family of fusion 
devices known as stellarators. It will allow 
researchers to evaluate the stellarator con-
cept for use in future fusion power reac-
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tors. It will also be the largest device of its 
kind and, unlike most other present-day 
fusion devices, it will operate steady State. 

Stellerators are similar in appearance to 
tokomaks, a leading fusion design, but dif-
fer from tokamaks in the design of the elec-
tromagnetic fields used to hold the plasma. 
The name "stellarator" generally describes 
the designs in which the magnetic coils Spi­
ral around the plasma. The ATF consists of 
two helical field coils, three sets of vertical 
coils, a vacuum vessel to confine the 
plasma, and a doughnut-shaped structural 
shell to support the magnetic loads. 

The design and manufacture of ATF 
components have approached or advanced 
the limits of present-day mechanical engi­
neering technology in several areas, in-
c l u d i n g t h e d e v e l o p m e n t of spec ia l 
precision tools, the use of highly sophisti-
cated manufacturing techniques, and the 
adaptation of precision hardware and Com­
puter codes to allow alignment of device 
components to an accuracy of 0.005 inch. 

Martin Marietta Energy Systems engi-
neers and fusion researchers have been in-
volved in the design and construction of 
the ATF for the U.S. Department of Energy 
for several years. (Martin Marietta operates 
ORNL for the Department of Energy.) 
ORNL's ATF program, a world leader in 
stellarator research, has involved the col-
laboration of researchers in the USSR, 
Japan, West Germany, and Spain. The ATF 
is expected to go into Operation later this 
year. 

Vanderbilt University to 
Develop Free-Electron Center 
for Biomedical and Materials 
Research 

Vanderbilt University (Nashville, TN) 
has been awarded a $6.65 million dollar 
grant by the U.S. Office of Naval Research 
to develop the Vanderbilt University Free-
Electron Center for Biomedical and Materi­
als Research. The free-electron laser (FEL), 
the object of intense research the past five 
years, offers great promise in both biomed­
ical and materials studies. 

The FEL is unique in its ability to pro-
duce a high intensity tunable light source 
over a broad wavelength ränge, allowing 
great selectivity in applications. Applica­
tions are anticipated to ränge widely, from 
production of materials not found in na-
ture, to fundamental studies in physics, 
chemistry, materials science, electrical en­
gineering, molecular and cellular biology, 
through clinical applications in surgery, 
opthamology, diagnost ics , neurology, 
radiology, neurosurgery, and otolaryngol-

ogy-
The new research center is expected to 

have a major impact on the expansion of 
existing glass and ceramics research pro-

grams at Vanderbilt. Current research pro-
grams cover rad ia t ion effects on the 
optical, mechanical, electrical, and mag­
netic behavior of glasses. Current pro-
grams also focus on space radiation effects, 
including erosion and charge storage re-
sources. 

The Vanderbilt research team includes 
Drs . Tolk, H a g l u n d a n d E d w a r d s of 
physics, Drs. Kinser, Weeks and Pitz of en­
gineering, and Drs. Carroll, Ossoff and 
Fleischer of medicine. The development of 
physical facilities, construction, and testing 
of the FEL will take place in 1987 and 1988, 
with research Operations beginning in 
1989. In addit ion to funding from the 
Navy, Vanderbilt will contribute internal 
funds to the development of support facili­
ties, technology, and staff. 

Five MRS Members Elected 
toNAE 

Five members of the Materials Research 
Society were among the 82 engineers re-
cently elected to membership in the Na­
tional Academy of Engineering (NAE). 
Total U.S. membership in the Academy 
Stands at 1353, with 117 foreign associates. 

Election to the National Academy of En­
gineering is the highest professional dis-
t inct ion that can be conferred on an 
engineer. Academy membership honors 
those who have made "important contribu-
tions to engineering theory and practice, 
including significant contributions to the 
literature of engineering," or those who 
have demonstrated "unusual accomplish-
ment in new and developing fields of tech­
nology." 

MRS members elected to the Academy 
are: 

• Herbert H. Johnson, professor of materi­
als science and engineering, Cornell Uni­
vers i ty , I thaca , NY, "for p i o n e e r i n g 
research on hydrogen embrittlement of 
metallic alloys and for leadership in the 
management of interdisciplinary materials 
research." 
• William D. Nix, professor of materials 
science and engineering, Stanford Univer­
sity, Stanford, CA, "for outstanding re­
search on experimental and theoretical 
aspects of high temperature creep and 
creep-rupture behavior of solids." 
• Della M. Roy, professor of materials sci­
ence, Pennsylvania State University, Uni­
versity Park, PA, "for in ternat ional ly 
recognized contributions to the applied sci­
ence and engineering of cement and con-
crete." 
• Ben G. Streetman, professor of electrical 
engineering, University of Texas, Austin, 
TX, "for outstanding contributions to ion 
implantation of semiconductors and to en­
gineering education through teaching and 
authorship of a widely used basic text." 

• James C. Williams, dean, Carnegie Insti­
tute of Technology, Carnegie Mellon Uni­
versity, Pittsburgli, PA, "for pioneering 
research and development of aerospace al­
loys, and for contributions to materials pol-
icy and education." 

Stir Casting and Rapid 
Solidification Used for 
Zinc-Based Composites 

Stir casting and rapid solidification were 
used to develop new zinc-based com­
posites in. two ILZRO projects conducted 
by separate contractors in the United King­
dom. ILZRO, the International Lead Zinc 
Research Organization, Inc., is a not-for-
profit Company that manages research for 
32 smelters, miners, and refiners in 13 
countries. Its 1987 research budget tops 
$3.1 million. 

Objectives of the project carried out by 
the University of Aston in Birmingham 
were to modify existing stir-casting equip-
ment to make it suitable for incorporating 
nonmetal l ic materials into a rheocas t 
(semisolid) slurry and to produce and test 
composites based on zinc alloy 3. 

According to the final project report, stir 
casting the No. 3 alloy with graphite or 
molybdenum disulfide, followed by post 
compaction in a heated die, allowed pro­
duction of a composite with high-volume 
fractions of particulates. The particulates 
were incorporated as irregulär distribu-
tions of nonwetted particles, concentrated 
into films and pockets in the inter-solid ar­
eas of the solidified slurry. The distribution 
was fixed at the stir-casting stage; com­
paction merely reduced the porosity level. 

Wear testing of the composites showed 
that incorporation of a solid lubricant had a 
beneficial effect on lubricated wear behav­
ior but reduced mechanical strength so 
drastically that most of the wear pins 
sheared during testing and tensile strength 
was too small to measure. Wear results on 
one casting suggest that the amount of in-
cluded material needed to give a large im-
provement may be very small. Results 
from this work will be incorporated into a 
new project at Massachusetts Institute of 
Technology. The new project will examine 
the wetting behavior of zinc with various 
additives. 

The objective of the project carried out 
by Osprey Metals, Ltd. in West Glamorgan 
was to determine if a Zn-15% Cu-5% Mn 
alloy could be made in wrought form by 
using rapidly solidified material as a start-
ing billet. Initial results indicate that even 
with rapid solidification, yielding a grain 
size of 20 microns, the material could not 
be made so that it could be rolled. 

In the work to date, samples of strip, 
nominally 150 mm wide by 300 mm long 
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and 1.5-4.0 mm thick, were produced by 
spray deposition. The Strips had a higher 
level of porosity than desired. They were 
reduced by about 12.5% in hot rolling to 
assess workability. The best results were 
obtained with the highest temperature 
(425°C), but it is still uncertain if further 
temperature increases in rolling can im-
prove workability to an acceptable level. 

Change of Address 
ILZRO has moved its headquarters from 

New York City to Research Triangle Park, 
North Carolina. The new address is: 
ILZRO, Inc. 
2525 Meridian Parkway 
P.O. Box 12036 
Research Triangle Park, NC 27709-2036 
Telephone (919) 361-4647 
Telex 261533 
Facsimile (919) 361-1957 

Wayne State Physicists 
Announce Superconductivity 
at 240 K 

On March 27, Wayne State University 
physicists Lowell E. Wenger and J.T. 
Chen, adjunct professor Eleftherios M. 
Logothetis of Ford Motor Co., and gradu-
ate s t u d e n t s Char les J. McEwan and 
Winston Win reported verification of su­
perconductivity at 240 K (-27°F) in a newly 
fabricated material. The composition of the 
material was not revealed, but it does con-
tain yttrium and is similar to what other re-
searchers have been testing. 

The scientists used an unconventional 
technique to verify the 240 K superconduc­
tivity phase. The technique, an inverse 
process of the well-known ac Josephson ef­
fect, uses a radio frequency-to-constant 
current (rf-to-dc) conversion effect. The sci­
entists believe the method is a more direct 
test of superconductivity than other tech-
niques used. 

In the rf-to-dc conversion, rf current is 
used to produce a de voltage in a supercon-
duetor. Such an effect was first observed in 
low temperature superconductors near the 
transition temperature by Brookhaven Na­
tional Labora tor ies sc ient is ts (Myron 
Strongin and co-workers) in 1975, and 
used more recently by researchers (S.R. 
Ovshinsky and co-workers) at Energy Con­
version Devices Inc. to study superconduc­
tivity in co-deposited films. Using this 
effect, the Wayne State and Ford re­
searchers verified the co-existence of the 
two supercondueting phases at 90 K and 
240 K in the same material. 

The superconductivity projeet at Wayne 
State is supported by the Wayne State Uni­
versity Institute for Manufacturing Re­
search and by Ford Motor Co. The Institute 
for Manufacturing Research was estab-
lished in 1986 under the direction of Dr. 

Robert L. Thomas to foster collaborative re-
search between the university and Michi­
gan industries. 

K.A. Jackson Named 
TMS Fellow 
Kenneth A. Jackson, head of the Optical 
Materials Research Department at AT&T 
Bell Laboratories, Murray Hill, NJ, has 
been named a Fellow of The Metallurgical 
Society. One of three individuals to be so 
named in 1987, he was cited for "numerous 
advancements in the fundamental knowl-
edge of crystal growth kinetics and mor-
phology, const i tu t ional supercool ing, 
solid-liquid interface behavior, and predic-
tions of eutectic phase formation." 

With Bell Laboratories since 1962, Jack­
son has condueted extensive research in 
the theory of crysta l g r o w t h , crysta l 
growth morphology, the strueture of inter-
faces, the use of Computer Simulation to 
study these processes, the growth of Single 
crystals, crystalline defects, segregation 
and preeipitation effects, and the solidifica-
tion of metals. 

Jackson is a member of TMS, APS, ASM, 
AAAS, AACG, and the Materials Research 
Society. A member of the 1972 Founding 
Committee of the Materials Research Soci­
ety, he has long promulgated the interdis-
ciplinary pursuit of materials science. He 
was president of MRS in 1978, served as 
Councillor from 1979-1981, and has also 
served on many MRS committees. 

D.M. Roy Elected to NAE 

\ \ ,,\ science and engi-
neering of cement and concrete," Roy is 
the first person selected from this field of 
materials. She also joins only two other 
women from universities ever elected to 
the Academy. Of the Academy 's 1353 
members this year, only 550 members were 
drawn from university faculty. 

Roy's research achievements cover sev-
eral fields. She was the first to produce ex-
tremely strong cements, demonstrat ing 
that such low temperature materials could 
achieve the same strength as more costly 
high temperature ceramics. In the 1970s, 
Roy converted calcium carbonate to cal­
cium phosphates without disturbing the 
microstrueture and while improving the 

strength. This has given rise to a family of 
synthetic "bones" and "teeth," patented by 
Penn State and now entering commercial-
ization. Her most recent research has been 
in radioactive waste solidification and dis-
posal. 

A u t h o r of 250 research p a p e r s and 
holder of three patents, Roy has been the 
reeipient of several national awards and 
other recognitions. She is the founding ed-
itor of the Journal Cement and Concrete Re­
search and an active researcher, having 
built the largest cement research group in 
any U.S. university. She is a member of the 
Materials Research Society and has been a 
Symposium Organizer and proeeedings ed-
itor for the MRS Fall Meeting symposia on 
Fly Ash and Coal Conversion By-Products 
in 1985 and 1986. She is a proeeedings edi-
tor and Symposium committee member for 
the Symposium on Fly Ash and Coal Con­
version By-Products to be held at the 1987 
MRS Fall Meeting in Boston, MA, Novem­
ber 30 to December 5, 1987. 

Supercondueting Ceramic 
Formed into Wire 

Researchers at Argonne National Labo­
re tory have formed one of the new super­
conductors into the shape of a wire about 
six mils (0.01 inch) in diameter. Ability to 
shape the supercondueting material into 
wire is a key advance toward its use in elec-
trical motors and other small electrical and 
magnetic devices. 

"The next step will be to fire the wire to 
fix its shape and then test it to see if it can 
carry cur ren t , " said Roger Poeppel of 
Argonne. "We've already made cylinders, 
among other objeets, and they were all able 
to carry current when cooled with liquid 
nitrogen," he said. 

The supercondueting ceramic being used 
is a perovskite containing an oxide of 
yttrium, barium, and copper. First discov-
ered by researchers at the University of 
Houston, the material loses all resistance to 
the flow of electrical current when cooled 
to 92 K (-294°F). 

"We've been able to develop expertise 
with the material," said Poeppel, because 
we make it in batches of a pound or more. 
Most other labs are making it in lots 25-50 
times smaller." 

Argonne National Laboratory's super­
conductivity program is the largest among 
those in U.S. Department of Energy labora-
tories. Some 50 scientists, engineers, and 
technicians at Argonne are working on var-
ious aspects of the new materials. Their 
work includes manufacturing and shaping 
the new superconductors, studying their 
struetures and basic properties, and mea-
suring their abilities to withstand high 
magnetic fields and to carry current. 
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Los Alamos Dedicates Ion 
Beam Materials Lab 

On February 27, 1987 Los Alamos Na­
tional Laboratory dedicated a $1.7 million 
Ion Beam Materials Laboratory. The labo­
ratory will be operated by the Los Alamos 
Physics Division and is under sponsorship 
of the Los Alamos Center for Materials Sci­
ence (CMS). 

"This is a world-class lab," said Joe Tes-
mer of the Physics Division. Tesmer, a 
member of the Materials Research Society, 
coordinated the physical assembly of the 
ion beam laboratory and will continue to 
manage its Operations. 

The laboratory has two specialized parti-
cle accelerators used for developing and 
analyzing exotic new metals, ceramics, 
crystals, and plastics. Although the accel­
erators operate at relatively low energies 
by physics Standards, they are well suited 
for materials research, said Tesmer. 

The commercially manufactured 200,000 
volt ion implanter, similar to those used in 
manufacturing semiconductors for Com­
puters, was modified for research at Los 
Alamos. It can perform surface ion Implan­
tation, creating a matrix ranging from a few 
atoms to thousands of atoms thick. 

The 3-million-volt tandem accelerator, 
also manufactured commercially, will be 
used for implanting heavy ions deep into 
the surface of materials. Researchers will 
also use it to s tudy how implantat ion 
changes materials, as well as to analyze 
other unusual materials. 

NAS Elects Officers 
and Councillors 

The Nat iona l Academy of Sciences 
(NAS) re-elected noted geophysicist Frank 
Press for a second six-year term as Presi­
dent. Peter H. Raven, director of the Mis­
souri Botanical Garden, was elected NAS 
home secretary, and the following four 
Academy members were elected to the 
governing Council: 
• Mildred S. Dresselhaus, Institute Profes­
sor and professor, Department of Physics, 
Massachusetts Institute of Technology; 
• Roald Hoffmann, John A. Newman Pro­
fessor of Physical Science, Cornell Univer-
sity; 
• Kurt J. Isselbacher, Mallinckrodt Profes­
sor of Medicine at Harvard University, and 
chief of the gastrointestinal unit at Massa­
chusetts General Hospital; and 
• Phillip A. Sharp, professor and director 
of the Massachusetts Institute of Technol­
ogy Center for Cancer Research. 

A member of the NAS since 1958, Press 
began his term as president in 1981. In his 
dual role as NAS president and chairman 
of the National Research Council (NRC), 
Press is credited with initiating several ma­
jor science policy studies (including the 

current Materials Science and Engineering 
Study) and with broadening financial Sup­
port for such studies. His other accom-
plishments include streamlining the NRC's 
organizational structure and shortening 
the time required to complete NRC stud­
ies. Also, during Press's first term, the 
NAS and the National Academy of Engi­
neering began construction of the Beckman 
Center in Irvine, CA and an additional fa-
cility in Woods Hole, MA. 

Peter Raven, who begins his term as 
home secretary on July 1, 1987, became an 
Academy member in 1977. As home secre­
tary, Raven will oversee membership af-
fairs of the 1500-member Academy, and 
will serve as principal administrative offi-
cer for the NAS Council. Raven currently 
serves as chairman of the NRC Committee 
on Research Opportunities in Biology. In 
addition to his position as director of the 
Missouri Botanical Garden, a post he has 
held since 1971, Raven is Engelmann Pro­
fessor of Botany at Washington University. 
He is chairman of the National Museum 
Services Board, and president of the Orga­
nization of Tropical Studies. 

The U.S. Congress created the National 
Academy of Sciences in 1863 as an inde-
pendent membership Organization to ad-
vise the federal government on scientific 
and technical issues. Today, some 800 
committees comprising nearly 8,000 scien-
tists, engineers, and other Professionals 
provide their advice to the nation under 
the Academy's charter. 

Molded Dessicant Foam 
Traps Moisture and Provides 
Structural Support 

A new type of foam that can be molded 
into strong, solid shapes and that traps 
water vapor and other gases has been de-
veloped at Sandia National Laboratories, 
Livermore, CA. Called molded dessicant 
foam, the closed-cell material is made by 
combining polyurethane resins and a zeo-
lite powder. The foam works by adsorp-
tion, attracting vapor to the pores of the 
zeolite powder dispersed throughout the 
foam cells. 

Charles B. Frost of Sandia's Exploratory 
Chemistry Division developed the foam to 
protect components inside a weapons Sys­
tem, but he believes the automotive and 
electronics industries will find the foam 
useful in Spaces where both drying and re-
inforcing are needed. 

The material is easily formed into precise 
shapes by injecting it into a mold right after 
it is mixed, while the foam is still fluid. It 
also has strong adhesive properties when 
molded directly into a part. 

Varying the amount and type of zeolite 
will give different drying and adsorption 
capabilities. Drying capability can be up to 

about 18% of the foam's dry weight; ad­
sorption can ränge from low molecular 
weight liquids to gas molecules up to about 
10 Ä in diameter. It is the zeolite powder, 
however, that apparently reinforces the 
foam at all densities and makes it more sta-
ble at higher temperatures. 

The dessicant foam has much higher 
density than rigid foams used in thermal 
insulation or laminated core structures — 
50 versus 2 lb/ft3. Compared with a control 
polyurethane foam without zeolite filier, 
the dessicant foam has a heat distortion 
temperature almost 100°F higher and has 
m o r e t h a n d o u b l e t h e c o m p r e s s i v e 
strength. 

Says Frost, "Even though we designed 
the new foam primarily for its drying capa­
bility, we were fortunate to formulate a 
dessicant foam that is even stronger than 
common polyurethane foams, especially at 
high temperatures. In my opinion, its real 
potential is as a dual-purpose material — a 
dessicant that also reinforces a weak struc­
ture." 
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ACADEMIC PRESS 
Epitaxial Silicon 
Technology 
edited by B. Jayant Baliga 
General Electric Company, Corporate Research and 
Development Center, Schenectady, New York 

This book provides an in-depth treatment 
of all aspects of epitaxial Silicon growth in 
one comprehensive volume. It provides an 
overview of well-established vapor phase 
epitaxial growth technique, as well as ad-
vanced techniques such as molecular beam 
epitaxy, liquid phase epitaxy, and growth of 
Silicon on insulators. 

CONTENTS: Silicon Vapor-Phase Epitaxy. 
Silicon Molecular-Beam Epitaxy. Silicon 
Liquid-Phase Epitaxy. Silicon-on-Saphire 
Heteroepitaxy. Silicon-on-Insulator Epitaxy. 
References. Index. 

1986, 323 pp., S62.50HSBN: 0-12-077120-9 

Ductile Fracture and 
Ductility 
Bradley Dodd 
University of Reading, England 
Yilong Bai 
Chinese Academy of Sciences, Beijing 

To obtain a fundamental understanding of 
ductile fracture and ductility it is necessary 
that engineers and metallurgists work to-
gether closely. This book is written by scien-
tists from each of these disciplines and thus 
takes a unified approach to the subject. It 
is confined to ductile fractures that do not 
occur at elevated temperatures; modes of 
creep deformation are not described. 

CONTENTS: Introduction to Ductile Frac­
ture Mechanisms. Measures of Ductility. 
Effect of Hydrostatic Stress, Temperature, 
and Strain Rate on Ductility. Void Nuclea-
tion, Growth, and Coalescence. Theories of 
Ductile Fracture I—Void Dynamics. Adiaba-
tic Shear. Theories of Ductile Fracture II— 
Localization of Plastic Deformation. Metal 
Working Processes and Workability. Wjrka-
bility in Sheet Metal Forming. Wforkability 
in Bulk Forming Processes. Metal Cutting 
and Related Processes. 
1987, 352 pp., $69.00 (tentative) 
ISBN: 0-12-219125-0 

Prices subject to change without notice. BE/TW—21057 

Handbook of 
Glass Properties 
Narottam P. Bansal and R.H. Doremus 
Rensselaer Polytechnic Institute, Troy, New York 

This volume is a compilation of data on the 
properties of glasses. The authors have crit-
ically examined and correlated the most 
reliable data on the properties of multicom-
ponent commercial Silicate glasses, vitreous 
silica, and binary and ternary laboratory 
glasses. Thermodynamic, thermal, mechan-
ical, electrical, and transport properties are 
covered. Measurement methods and approp-
riate theories are also discussed. 

CONTENTS: Introduction. Commercial 
Glasses: Vitreous Silica. Commercial Glas­
ses. Thermodynamic and Thermal Proper­
ties: Density. Surface Tension. Coefficient of 
Thermal Expansion. Heat Capacity. Thermal 
Conductivity. Mechanical Properties: Vis-
cosity. Elastic Properties. Microhardness. 
Strength. Electrical and Transport Proper­
ties: Electrical Conductivity. Dielectric 
Properties. Ionic Diffusion. Other Proper­
ties: Refractive Index and Dispersion. Solu-
bility, Permeability, and Diffusion of Gases 
in Glass. Chemical Durability. Estimation of 
Properties. Appendices. Systems Index. Sub­
ject Index. 

1986, 704 pp., $135.00IISBN: 0-12-078140-9 
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Treatise on Materials 
Science and Technology 
Volume 26 
Glass IV 

treatise editor Herbert Herman 
State University of New York at Stony Brook, 
New York 

volume editors Minoru Tbmozawa 
and Robert H. Doremus 
Rensselaer Polytechnic Institute, Troy, New York 

Significant findings in glass research from 
the past ten years are presented in Volume 
26 of Treatise on Materials Science and 
Technology. 

The expert contributors discuss the topics 
of silica glass, solidification of high-level 
nuclear waste, oxynitride glasses, fluoride 
glasses, and viscoelasticity in seals. 

Volume 26 deals with a variety of scientific 
applications of glass in technologically de-
manding fields. This—along with Volumes 
12, 17, and 22 (Glass I—III)—will be of in-
terest to glass scientists in industry, govern-
ment, and universities. 

CONTENTS: Silicon Dioxide Films in 
Semiconductor Devices. Nuclear W^ste Glas­
ses. Oxynitride Glasses. Heavy-Metal 
Fluoride Glasses. Viscoelastic Analysis of 
Stresses in Composites. Index. 
1985, 344 pp., S78.00I1SBN: 0-12-341826-7 

Introduction to 
Synthetic Electrical 
Conductors 
John R. Ferraro 
Loyola University, Chicago, Illinois 
Jack M. Williams 
Argonne National Laboratory, Illinois 

This book provides an up-to-date treatment 
of synthetic metals—arapidlymovingarea 
ofindustrial and academic research. Itdis-
cusses four classes of conductors having a 
high metal-like conductivity: synthetic or-
ganics, charge-transfer salts, organic poly-
mers, and transition-metal-containing con­
ductors. 
1987, 323 pp., S49.95IISBN: 0-12-254120-0 
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