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Varian Donates Semiconductor 
Equipment to University of 
Texas 

T h e Univers i ty of Texas Microe lec t ron­
ics Research C e n t e r in Aus t in has received 
a rapid the rma l p rocessor as a gift from 
Varian 's Extrion Division. 

T h e Univers i ty of Texas faculty and 
g r a d u a t e s t u d e n t s will use the Model IA-
200 rapid the rmal processor to e x p e r i m e n t 
wi th very large-scale in t eg ra ted (VLSI) 
circuit process ing technologies . Some 20 
faculty m e m b e r s affiliated wi th the cen t e r 
are researching mult i layer he te ro junc t ions , 
c o m p o u n d s e m i c o n d u c t o r m a t e r i a l and 
process ing m e t h o d s , and VLSI c i rcui t ry . 
Dr. Ben S t r e e t m a n , d i rec tor of the t w o -
year-old Microelectronics Research C e n t e r , 
says the un ivers i ty u n d e r t a k e s projects 
cover ing a broad range of s emiconduc to r 
technology. 

According to Bob Holzel, genera l m a n a ­
ge r of Varian Extr ion , the dona t ion of the 
rapid t he rma l p rocessor is the beg inn ing of 
a close re la t ionship be tween Varian and the 
univers i ty . "We ' re del ighted to be involved 
in research effor ts in one of the c o u n t r y ' s 
leading a r ea s of t echnolog ica l d e v e l o p ­
m e n t , " h e says. " T h i s gift to t he Univers i ty 
of Texas is par t ' of an o n g o i n g Var ian 
p r o g r a m to suppor t high tech research and 
educat ion t h r o u g h o u t t h e c o u n t r y . " Varian 
has dona ted similar e q u i p m e n t to insti­
tu t ions in N e w England and California. 

Liquid-Level Sensor Operates 
in Extreme Environments 

An ex t r eme ly sensi t ive liquid-level sen­
sor tha t ope ra t e s in severe t e m p e r a t u r e o r 
radiat ion e n v i r o n m e n t s has been developed 
at Sandia Nat ional Labora tor ies by Michael 
Field (Advanced Electrical Sys t ems Divi­
sion) and Bill Sullivan (Passive C o m p o ­
n e n t s Division). 

Developed for a nuclear ene rgy research 
p r o g r a m , the s enso r can be adapted for a 
wide range of appl icat ions in which liquid-
level changes from a fraction of an inch to 
several feet need to be mon i to red . T h e 
basic sys tem includes a coaxial cable p robe 
(par t ly s u b m e r g e d in a liquid) and associ­
ated e lect ronics and e q u i p m e n t . It d e t e r ­
mines liquid level by compar ing fea tu res of 
t he e l e c t r o m a g n e t i c s igna ls s e n t s imul ­
taneous ly t h r o u g h t ransmiss ion lines in 
the p robe and in a re fe rence line. T h e 
sensor ' s ability to m e a s u r e very small level 
f luc tua t ions is control led by the f requency 
of an e l ec t romagne t i c signal d u r i n g opera ­
tion: the h ighe r t he f requency , t he finer 
the detail provided. 

Its i n v e n t o r s say it could be used in 
nuclear p o w e r p lan t s tha t use w a t e r to cool 
fuel, or in chemical or pe t ro leum process ing 
indus t r i e s , w h e r e high t e m p e r a t u r e s and 

cor ros ive e n v i r o n m e n t s a re c o m m o n . T h e 
sensor ' s deve lopers believe the re are m a n y 
appl icat ions for the device because i tcan be 
used wi th any liquid tha t conduc t s elec­
tricity or any liquid tha t displays a high 
dielectric cons t an t . M e r c u r y and sodium 
are c o n d u c t o r s , whi le w a t e r and some or ­
ganic liquids (e.g., alcohols, ke tones , and 
nitriles) have high dielectric cons t an t s . A 
s imi lar device, s u g g e s t s Sul l ivan, could 
even be developed to d e t e r m i n e s team 
qual i ty by m e a s u r i n g the a m o u n t of w a t e r 
t ha t is in a gas phase and the a m o u n t that 
r emains as d rop le t s . 

Martin Marietta Coordinates 
Waste Management Program 

Mar t in Mar ie t t a Energy Sys t ems , Inc. 
has es tabl ished a new Waste M a n a g e m e n t 
C o o r d i n a t i o n Of f ice , n a m i n g Lance J. 
Mezga as manage r . T h e n e w office will 
c o o r d i n a t e r ad ioac t i ve , h a z a r d o u s , and 
mixed w a s t e m a n a g e m e n t activit ies at the 
t h r e e major O a k Ridge p roduc t ion and 
r e s e a r c h faci l i t ies o p e r a t e d by E n e r g y 
S y s t e m s for t h e U . S . D e p a r t m e n t of 
Energy. 

T h e focus of the mult i - instal lat ion g roup , 
cons is t ing of staff m e m b e r s of the Oak 
Ridge Nat ional Labora to ry , O a k Ridge Y-
12 Plant , and O a k Ridge G a s e o u s Diffusion 
Plant , will include on-s i t e s to rage and dis­
posal, w a s t e g e n e r a t i o n reduct ion , disposal 
o p e r a t i o n s i m p r o v e m e n t , and d e m o n s t r a ­
t i o n of a v a i l a b l e w a s t e m a n a g e m e n t 
technologies . 

Catalytic Hydrogen Igniter 
Designed to Aid Nuclear 
Reactor Safety 

S e v e r a l y e a r s a g o , t h e U .S . N u c l e a r 
R e g u l a t o r y Commis s ion requi red cer ta in 
types of r eac to r s (Mark III boiling w a t e r 
r e a c t o r s and ice c o n d e n s e r p r e s s u r i z e d 
w a t e r reac tors ) to be equipped wi th safety 
s y s t e m s tha t would p r e v e n t uncont ro l led 
h y d r o g e n bu i ldup and possible de tona t i on 
d u r i n g a seve re accident . O n e safety sys ­
t em now being used is electrically act ivated 
i g n i t e r s (diesel e n g i n e g low p lugs , for 
example) at va r ious places inside a con ta in ­
m e n t building. T h e y ini t iate a small, safe 
h y d r o g e n b u r n if concen t r a t i ons of the gas 
do not exceed 8-10%. 

Sandia Nat ional Labora tor ies has con­
ducted detai led s tudies on the d e t o n a t i o n 
p rope r ties of h y d r o g e n - a i r - s t e a m mix tu re s 
tha t could be expected in reac tor con ta in ­
m e n t bui ld ings du r ing a severe accident. 
T h e s e e x p e r i m e n t s showed tha t d e t o n a ­
t ions would occur wi th m i x t u r e s con ta in ­
ing no m o r e t h a n 13 .5% h y d r o g e n . Small -
scale tes t s , conducted ab o u t 50 years ago, 
had concluded tha t the de tona tab i l i ty limit 

of h y d r o g e n in air was 18% c o n c e n t r a t i o n . 
Sandia r e sea rche r s (Livermore , CA) also 
w a n t e d to inves t iga te a backup sys tem not 
d e p e n d e n t on electricity. 

T h e resu l t is a self-act ivat ing catalytic 
h y d r o g e n igni ter , made of p a r t s cost ing 
less t h a n $ 5 0 in p roduc t ion quan t i t i e s . 
D u r i n g large-scale t es t s , the inexpensive 
device reliably ignited h y d r o g e n w h e n con­
c e n t r a t i o n s of the gas in a steel p re s su re 
vessel reached 5.5%. A l t h o u g h no t u n d e r 
s imula ted accident condi t ions , all the tes ts 
to da t e indicate that the device could sup ­
p l emen t electrically powered igni te rs . Fu­
t u r e tes ts would more closely s imula te the 
cond i t ionsexpec ted in a c o n t a i n m e n t build­
ing d u r i n g a severe accident and would 
inves t iga te the effects of gas m o v e m e n t 
and w a t e r s p r ay s on t h e ign i t e r ' s pe r ­
fo rmance . 

T h e ign i te r is m a d e of an a l u m i n u m 
oxide ceramic h o n e y c o m b coated wi th a 
t h in , h i g h - s u r f a c e - a r e a (100 -300 m 2 /g) 
p l a t inum film. As gases pass t h r o u g h the 
h o n e y c o m b , the p l a t i num coat ing accel­
era tes the chemical recombinat ion of hydro ­
gen and o x y g e n in to w a t e r , an e x o t h e r m i c 
react ion tha t initially hea t s the p la t inum 
wires to 60 -80°C . Th i s t he rma l boost en­
hances the catalytic effect of the wi res . 
H e a t - p r o d u c i n g h y d r o g e n / o x y g e n w a t e r 
r ecombina t ion c o n t i n u e s until the wires 
reach abou t 585°C and ignite the hydrogen . 

Experts Identify Interfaces and 
Thin Films as One of Four 
Promising Research Areas 

Annua l ly since 1982, panels of expe r t s 
have identified p romis ing research a reas in 
a wide r ange of disciplines. This year in te r ­
faces and thin films has been identified as 
one of four a reas "likely to r e t u r n the 
h ighes t scientific d iv idends as a resul t of 
n e a r - t e r m federal i n v e s t m e n t . " Briefings 
for federal officials by the panels are ex­
pected to assis t in se t t ing budge t pr ior i t ies 
for fiscal year 1988. T h e o t h e r th ree areas 
identified for 1986 a re decision making and 
problem solving, pro te in s t r u c t u r e and bio­
logical funct ion , and p r even t i on and t r ea t ­
m e n t of viral diseases. 

T h e panels are organized by the C o m m i t ­
tee on Science, Engineer ing , and Public 
Policy (COSEPUP) of the Nat ional Aca­
d e m y of Sciences, Nat ional Academy of 
Engineer ing , and Ins t i tu te of Medicine. 
T h e fields are selected by the White House 
Office of Science and Technology Policy 
( O S T P ) and the Nat ional Science Founda­
tion (NSF) in consu l t a t ion wi th C O S E P U P . 
Officials of O S T P , NSF, and o t h e r federal 
agencies a t t end the yearly briefings. 

T h e panel on in ter faces and thin films, 
co-chaired by John A. A r m s t r o n g of IBM 
Corpo ra t i on and G e o r g e M. Whites ides of 
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juPDSM puts the world of XRD analysis 
at your finger tips. 

Fein-Marquart has taken search/match out of the lab 
and literally put it at your finger tips with j^PDSM— 
a full featured software program that gives you 
mainframe power for your IBM PC. Offering cost-
effective stand-alone use, piPDSM allows you to ana­
lyze data from your diffractometer on your IBM PC. 
It delivers more accurate identification faster than 
any known alternative and gives you the 46,000-

pattern JCPDS library plus the capability of de­
veloping your own library. Whether your x-ray 
diffractometer is manual, semiautomatic, or fully 
computer controlled, the /iPDSM is the answer to 
your direct interaction in solving simple or com­
plex diffraction patterns. For information or a 
presentation on ^PDSM, call or write FMA. 

Mk 
Fein-Marquart Associates, Inc. 
7215 York Road 
Baltimore, MD 21212 
(301)821-5980 
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Harvard Univers i ty , noted tha t the s tudy 
of this topic can advance basic u n d e r s t a n d ­
ing of the p rope r t i e s of mate r ia l s in several 
ways . Because their a tomic s t r u c t u r e can 
be manipula ted more easily than tha t of 
bulk solids or liquids, thin films a re useful 
in s tudy ing how a mater ia l ' s a tomic s t ruc­
tu re inf luences its h a r d n e s s , conduct iv i ty , 
and o t h e r macroscopic p roper t i e s . 

Interfaces and thin films a re impor t an t in 
communicat ion technologies and the silicon-
based s emiconduc to r indus t ry , in cell bi­
ology and the way t i ssues react to o t h e r 
mater ia ls , in the cont ro l of cor ros ion , in the 
p r e v e n t i o n of c r a c k s and f r a c t u r e s in 
m a t e r i a l s u n d e r s t r a i n , and in e n e r g y 
product ion . 

Increased U.S. i nves tmen t will yield large 
r e t u r n s in improved technology, the panel 
said, but it caut ioned that such an inves t ­
m e n t should build " s t r o n g , t w o - w a y in te r ­
ac t ions be tween basic science and tech­
nology." P r o g r a m s should encourage in te r ­
disciplinary col laborat ion and exploit the 
s t r e n g t h s of a c a d e m i c , i n d u s t r i a l , and 
g o v e r n m e n t R & D ins t i t u t ions . T h e panel 
indicated tha t too few s t u d e n t s a r e being 
'trained in po lymer -meta l , po lymer -ca rbon , 
and p o l y m e r - c e r a m i c in te r faces ; silicon 
epitaxial g r o w t h ; colloid science; and bio­
compat ib le surfaces . T h e panel also recom­
m e n d e d o r g a n i z i n g r e sea r ch g r o u p s in 
ways that pe rmi t sha r ing e q u i p m e n t . 

T h e comple te r epo r t of all the panels , 
Research Briefings 1986, is available for $7 .50 
(prepaid) from Nat ional Academy Press , 
2101 C o n s t i t u t i o n A v e n u e , Wash ing ton , 
D C 20418; te lephone (202) 334-2424. 

Uranium Fuel Converted to 
Inert Solid 

O a k Ridge Nat ional Labora to ry (ORNL) 
has comple ted a 1 5 - m o n t h chemical proc­
ess ing campaign to c o n v e r t 1,050 kg of 
reprocessed u r a n i u m fuel from a liquid 
n i t r a t e solut ion to an iner t , solid u r a n i u m 
oxide (U3O8) for safer l ong - t e rm s to rage . 
T h e solidified fuel fills 401 s ta inless steel 
can i s te r s , each sealed with a welded lid and 
placed wi th in a second overpack can i s t e r 
for p e r m a n e n t s to rage inside a shielded 
concre te cell. 

T h e D e p a r t m e n t of Ene rgy- sponso red 
project, k n o w n as the Consol ida ted Edison 
Uran ium Solidification P r o g r a m (CEUSP), 
was carr ied ou t in a specially out f i t ted " h o t 
ce l l " a n d s u p p o r t faci l i t ies at O R N L ' s 
Radiochemical Processing Plant . 

Initial e q u i p m e n t design began in 1977; 
process ing of the highly radioact ive fuel 
began in April 1985 and was comple ted in 
June 1986, nearly t w o m o n t h s ahead of 
schedule . A n o t h e r six m o n t h s to a year will 
be required for final c leanup of the s torage 
tank and e q u i p m e n t . 

T h e u r a n i u m s o l u t i o n r e s u l t e d f rom 

r e p r o c e s s i n g by N u c l e a r Fuel Se rv ices , 
Wes t Valley, NY of a g o v e r n m e n t - o w n e d 
d e m o n s t r a t i o n fuel core of thor ium-ox ide / 
u r a n i u m - o x i d e which had been irradiated 
in t he C o n s o l i d a t e d Edison C o m p a n y ' s 
Indian Point Reac tor from 1962 to 1965. In 
add i t ion to t w o f i ss ionable i so topes of 
u r a n i u m — u r a n i u m 235 (76.5 wt.%) and 
u r a n i u m 233 (9.7 wt .%)—the solution con­
tained 140 ppm of u r a n i u m 232. Decay of 
the lat ter produces a very energet ic g a m m a -
ray emiss ion which requ i res special shield­
ing and handl ing . 

L.W. Hobbs 

L.W. Hobbs is EMSA 
President-Elect 

Linn W. Hobbs , p rofessor of ceramics 
and mate r ia l s science in the D e p a r t m e n t of 
Mater ia l s Science and Engineer ing at the 
M a s s a c h u s e t t s I n s t i t u t e of T e c h n o l o g y 
(MIT) , has been elected Pres ident-Elect of 
the Electron Microscopy Society of America 
(EMSA). Hobbs was P r o g r a m C h a i r m a n of 
EMSA in 1985 and 1986, and Educat ion 
C h a i r m a n du r ing 1983-1985 . He will as­
s u m e his pres ident ia l du t i e s on J a n u a r y 1, 
1987. 

Hobbs , an acknowledged exper t on the 
d e l e t e r i o u s effects of t he i n v e s t i g a t i n g 
e lec t ron beam of the e lec t ron microscope 
on the spec imens being examined, uses the 
e lec t ron microscope in his research on 
nuc lear mater ia ls , h i g h - t e m p e r a t u r e cor­
r o s i o n , and de fec t s in c e r a m i c s . He is 
Facility Di rec to r of the X-Ray Diffraction 
C e n t r a l Facility in the C e n t e r for Mater ia l s 
Science and Engineer ing . 

A m e m b e r of the Mater ia ls Research 
Society, Hobbs was co-chair of the sym­
pos ium on Electron Microscopy of Ma­
terials at the 1983 M R S Annua l Mee t ing . 
He was also co-chair of Sympos ium Q on 
Problem Solving wi th the T ransmis s ion 
Electron Microscope and S y m p o s i u m Y on 
F ron t i e r s in Mater ia l s Educat ion, both at 

the 1985 MRS Fall Mee t ing , and co-chair of 
the 1985 Educat ion C o m m i t t e e . He is chair 
of the S u b c o m m i t t e e on S t u d e n t A w a r d s 
of the A w a r d s C o m m i t t e e , and a C o u n ­
cillor for M R S . 

W.O. Baker Receives NAE 
Bueche Award 

William O . Baker, re t i red cha i rman of 
t he board of d i rec to rs of Bell Te l ephone 
Labora tor ies , has received the Nat ional 
A c a d e m y of E n g i n e e r i n g ' s A r t h u r M. 
Bueche A w a r d for "a lifetime of v is ionary 
and dedicated service in the a d v a n c e m e n t 
of t echnology , for inspir ing leadership in 
e n g i n e e r i n g research and educa t ion , and 
for wi sdom and gu idance to g o v e r n m e n t 
and i n d u s t r y . " Baker received his award 
from NAE pres iden t Rober t M. White and 
NAE c h a i r m a n John F. Welch, Jr. on O c t o ­
ber 1, d u r i n g an h o n o r s p r o g r a m held as 
par t of the NAE's annua l meet ing . 

T h e A r t h u r M. Bueche Award was es­
tabl ished in 1982 in h o n o r of Bueche , w h o 
was sen ior vice p res iden t for co rpora t e 
t echnology of the G e n e r a l Electric C o . and 
a m e m b e r of the NAE g o v e r n i n g Counci l . 
T h e a w a r d recognizes " s t a t e s m a n s h i p in 
t he field of t echno logy , " in addi t ion to 
act ive invo lvemen t in d e t e r m i n i n g science 
and technology policy, p r o m o t i n g t echno­
logical d e v e l o p m e n t , and con t r i bu t i ng to 
i n d u s t r y - g o v e r n m e n t - u n i v e r s i t y re la t ion­
ships. 

In his 41-year ca ree r at Bell Labora tor ies , 
B a k e r ca r r i ed o u t p i o n e e r i n g w o r k on 
po lymers , par t icular ly those impor t an t in 
electrical insu la t ion in t he commun ica t i on 
and e lect ronics indus t r i es . His early work 
provided the basis for such discoveries as 
M I C R O G E L , a subs t ance used in na tura l 
and syn the t ic r u b b e r s a n d heavily exploited 
d u r i n g the World War II r u b b e r crisis. His 
la ter w o r k t r ans fo rmed polye thy lene and 
o t h e r syn the t i c po lymers into majorc lasses 
of mater ia l s . Po lye thy lene subsequen t ly 
replaced lead as the mater ia l used to shield 
c o m m u n i c a t i o n cables. Baker 's work in ma­
ter ials science also led to the concept used 
in developing hea t shields for missiles and 
satel l i tes. 

In later years , Baker directed the work 
tha t e x t e n d e d the use of silicon and o t h e r 
s emiconduc to r s into microcircuit forms. 
He also organized the s tudies of l ight -wave 
p rope r t i e s connec ted wi th the discovery of 
t h e laser and the applicat ion of pho ton ics , 
o r light t r ansmiss ion , to communica t ions . 

Baker has worked extens ive ly in the 
application of science and technology to 
public policy and g o v e r n m e n t - i n d u s t r y - u n i ­
vers i ty coopera t ion . He served on the Presi­
den t ' s Science Advisory C o m m i t t e e and 
the Nat ional Science Board of the Nat ional 
Science Founda t ion , and on var ious mili-
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COMPONENTS AND SYSTEMS 
FOR SEMICONDUCTOR AND 

MATERIALS CHARACTERIZATION... 

BLAKE INDUSTRIES 

Blake Industries is the leading 
manufacturer of x-ray components and 
systems that meet the requirements of 
modern materials and semiconductor 
technology. 

T We develop—and constantly evolve— 
instrumentation sensitive to new materials 
and to the demands imposed by smaller 

» and smaller semiconductor circuits. 
Our product designs reflect today's major 
emphasis on detecting material defects, as 
well as the need for analyzing epitaxial 
films by measuring lattice mismatch 
between the epitaxy and the film. 

* And our instrumentation is known as the 

most flexible in handling a wide range 
of materials with all the necessary 
radiation safety. 

Other leading companies, such as 
IBM, Bell Labs, Westinghouse, TRW 
and AT&T, are putting Blake Industries' 
technology to work for them. 
Isn't it time yours did? 

BLAKE INDUSTRIES, INC 
660 Jerusalem Road 
Scotch Plains, NJ 07076 
(201) 233-7240 
Telex: 7109979581 * > 

Please visit Booth No. 703-704 at the MRS Show. 
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tary advisory boards that applied civil ian 
science and engineering for mil i tary uses. 
His long-time involvement in education 
included chairmanship of the boards of 
trustees of Rockefel ler Univers i ty and 
Andrew W. Mel lon Foundation and trustee 
of Princeton University, among other inst i­
tut ions. He was a member of the National 
Commission on Excellence in Education, 
which in 1983 produced the report " A 
Nat ion at Risk," and also served on the 
Carnegie Forum on Education and the 
Economy. 

Among the many awards Baker has re­
ceived are the Priestly Medal of the Amer i ­
can Chemical Society, the Perkin Medal of 
the Society of Chemists, and the 1978 Von 
Hippel Award of the Materials Research 
Society. He holds honorary degrees f rom 
25 inst i tut ionsand isa memberof the NAE, 
the National Academy of Sciences, the 
American Academy of Ar ts and Sciences, 
and the Materials Research Society. 

Sandia Plasma Materials Test 
Facility in Operation 

The final piece of equipment—a power­
ful ion-beam source that can rapidly heat 
large test materials to high temperatures— 
is now operational at the Plasma Materials 
Test Facility (PMTF) at Sandia National 
Laboratories, Albuquerque, N M . The PMTF 
is a key facility in an international ef for t to 
develop magnetic conf inement fusion as a 
source of energy. Sandia's program in mag­
netic fusion energy, funded by the U.S. 
Department of Energy's Off ice of Fusion 
Energy, includes work w i th most of the 
major fusion centers worldwide, including 
those at Princeton, NJ and in West Ger­
many, Great Bri tain, France, and Japan. 

The PMTF brings together Sandia's ex­
pertise in (1) understanding the physics of 
the interactions of plasma and materials, 
(2) developing specialized materials for use 
in magnetic fusion, and (3) designing high-
heat-flux components for fusion machines. 
"Sandia is unique in combining expertise in 
these threeareas,"says Wilhelm B. Gauster, 
supervisor of the Fusion Technology D i ­
vision. " W i t h the PMTF we are t ry ing to 
produce some of the conditions that compo­
nents wi l l see in a real fusion reactor and 
t ry ing to predict intel l igently what their 
behavior wi l l be in an actual fusion device." 

The PMTF contains three apparatuses 
and their computer control systems: an 
electron-beam accelerator, a high-velocity 
plasma spray machine, and the powerful 
ion-beam source and power supply. 

The plasma spray machine makes experi­
mental coatings used to determine which 
surfaces are most resistant to the heat and 
other conditions of plasma. It can operate 
at high deposition rates and produce thick 

coatings, including a graded mix of com­
posite coatings. 

The ion source and power supply can 
deliver up to 800,000 W of power (40,000 V 
at 20 A) for several seconds at a time to a 
large (59 ft3) test chamber. The chamber 
can accommodate components of sizes rele­
vant to actual use in a fusion machine, the 
f i rst time this has been possible. 
Advanced Limiter Test I I 

Sandia also coordinates an international 
program—the Advanced Limiter Test II 
(ALT- I I )—to build a prototype of l imiters 
for fu ture magnetic confinement fusion 
reactors. "We expect the ALT- I I program 
to provide definit ive answers to many cru­
cial materials and engineering problems for 
other fusion devices," says Jorman A. Koski, 
coordinator of the ALT- I I project. 

The ALT- I I l imiter, a ful l toroidal belt 
pump l im i te r , w i l l be instal led in the 
TEXTOR tokamakin ju l ich, West Germany 
in early 1987. A L T - I I wi l l be required to 
exhaust 5-10% of the plasma particles and 
remove about 200 W/cm of heat flux on 
the l imiter face. It must be able to operate 
through the summation of many 2-second 
to 10-second tokamak pulses for a variety 
of plasma conditions, including auxiliary 
heating by ion cyclotron resonance and 
neutral beams. 

ARCO to Use Whisker-
Reinforced Ceramic Composite 

Mart in Marietta Energy Systems, Inc., 
has granted A R C O Chemical Co. a non­
exclusive license for commercial applica­
t ion of advanced ceramic composite mater i­
als wi th twice the toughness of conven­
tional monolithic ceramics. Mar t in Mar iet­
ta Energy Systems, Inc., operating contrac­
tor for the U.S. Department of Energy's 
Oak Ridge National Laboratory (ORNL), 
said it has licensed A R C O Chemical Co., a 
division of Atlantic Richfield Co., to pro­
duce and market cut t ing tools and other 
wear-resistant parts made of the material. 

A reinforced composite, the material ex­
hibits dramatically improved strength and 
wear resistance due to the addition of 
rodlike silicon carbide "whiskers"—fibers 
less than 20 mil l ionths of an inch in di­
ameter— to the ceramic matr ix. The embed­
ded whiskers, produced by A R C O Chemi­
cal f rom rice husks, deflect the g rowth of 
potential ly destructive cracks in a normally 
br i t t le mater ia l , making the composite 
much less prone to catastrophic failure 
under mechanical stress. The increased 
toughness extends to temperatures as high 
as 1000°C. 

Other possible uses of the whisker-rein­
forced ceramic composite include high-
temperature engine components, energy-
saving industrial heat recuperators, and 
pump seals in petrochemical plants. 

f ) 
I GIGA ETCH 100E 

• Etch Passivation. 
• Remove Polyimide. 
• Strip Photoresist. 

• Etch Si02, Si3N4, Poly Si. 

The bondings are not 
affected by the plasma 

gas and stay intact. 

ANATECH LTD 
(703)971-9200 

TLX 858531 
5510 VINE STREET 

ALEXANDRIA, VA 22310 
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