
Material Gains: The FY '87 Federal Budget 

P r e s i d e n t R e a g a n is r e q u e s t i n g increases 
for ma te r i a l s r e sea rch in t he FY 1987 
budge t proposa l he sen t to C o n g r e s s on 
F e b r u a r y 5. T h a t b u d g e t r eques t includes a 
n u m b e r of n e w s t a r t s for research facil
i t i e s—among t h e m some of those mos t 
highly s o u g h t by the Nat ional Research 
Counci l ' s Major Mate r i a l s Facilities C o m 
mit tee . T h e budge t proposal also includes 
several n e w ini t ia t ives tha t would place 
g r e a t e r emphas i s wi th in the funding agen
cies on mate r ia l s - re la ted issues—like p ro 
cessing and ceramics . 

Overa l l , t he b u d g e t would increase fed
eral spend ing on research and deve lopmen t 
for all science and eng inee r ing disciplines 
by 16%—or a lmos t $9 bi l l ion—to $60.8 bil
lion. H o w e v e r , these increases are no t 
spread propor t ionate ly across the disciplines 
or funding agencies . Fo rexample , while the 
D e p a r t m e n t of Defense ( D O D ) n o w con
duc t s r o u g h l y 6 5 % of all federal R & D , it 's 
slated to receive 9 5 % of the FY '87 R & D 
increases . T h e reques ted 74% rise to $4.8 
billion for the S t ra teg ic Defense Ini t iat ive 
(SDI) , o r " S t a r W a r s " p r o g r a m , a lone 
accoun t s for 2 3 % of the total R & D increase 
proposed for all agencies combined. 

Whi le D O D ' s w e a p o n s - r e s e a r c h p r o 
g r a m s rely heavily on advances in mater ia ls 
R & D , these deve lopmen t p r o g r a m s would 
no t account for all of the mater ia l s gains . 
Even t h e N a t i o n a l Sc ience F o u n d a t i o n 
(NSF), which funds half of the federally 
suppor t ed basic mate r ia l s science at un i 
vers i t ies , is slated to receive subs tant ia l 
increases . 

To comply wi th the Balanced B u d g e t a n d 
Emergency Deficit C o n t r o l Ac t—be t t e r 
k n o w n for its Sena te a u t h o r s , G r a m m , 
R u d m a n and Hol l ings—mass ive par ings of 
the '87 budge t are being ant ic ipated. So it's 
anybody ' s guess h o w m a n y of the p ropos 
als in the President ' s r eques t will be accepted 
by the C o n g r e s s . In a preface to his FY '87 
budge t r eques t , h o w e v e r , t he Pres iden t 
said: "High pr ior i ty p r o g r a m s should be 
adequa te ly funded." And w h e r e those pri
or i ty p r o g r a m s w e r e also deemed crucial to 
the nat ional in te res t , he r e c o m m e n d s tha t 
they even be expanded—"desp i t e the very 
t ight fiscal e n v i r o n m e n t . " 

Department of Defense 
T h a t ' s one reason mate r ia l s research is so 
highly valued by D O D . In his February 12 
t e s t i m o n y before the H o u s e A r m e d Servi
ces C o m m i t t e e , Rober t C. D u n c a n , direc
tor of the Defense Advanced Research Pro 
jects Agency (DARPA)led off his s t a t e m e n t 
on t h e FY ' 87 b u d g e t by f o c u s i n g on 
mater ia ls . 

He said " b r e a k t h r o u g h s in m a t e r i a l s 
research will be offer ing low cost ceramics 
and ceramic compos i t e s to defense applica

t ions in a r m o r , ceramic g u n bar re l s , gas 
t u r b i n e eng ines and radar absorb ing s t ruc 
t u r e s . " H e pointed to n e w c o a t i n g mate r ia l s 
t ha t a re expected to ex tend the r a n g e of 
carbon-carbon componen t s in h igh- tempera
t u r e gas - tu rb ine engines , and l ow- t empe ra 
t u r e mate r i a l s (with ze ro coefficient of 
t h e r m a l expans ion at t e m p e r a t u r e s from 
- 1 6 0 t o - 2 5 0 ° F ) t h a t are expected t o p r o v i d e 
op t i ons for n e w space s t r u c t u r e s . D A R -
PA's e lec t ron ic -mate r ia l s research is yield
ing a n e w permeab le -base t r a n s i s t o r t ha t 
can o p e r a t e at f requencies in excess of 100 
g igahe r t z , w i th w h a t he noted may be " t he 
fas tes t swi tch ing speed of any t r a n s i s t o r 
yet fabr ica ted—on the o r d e r of a few pico
seconds . " 

Overa l l , D A R P A is r e q u e s t i n g a b u d g e t 
increase of $97 .9 mil l ion—which would 
r e p r e s e n t a real g r o w t h of 8.8% above the 
level appropr i a t ed for FY '86. (Tha t does 
n o t re f lec t t h e r o u g h l y 1 0 % G r a m m -
R u d m a n - H o l l i n g s reduct ion for 1986 tha t 
w e n t in to effect on M a r c h 1.) M u c h of the 
increase being s o u g h t for D A R P A would 
be spent on two n e w ini t ia t ives—the hype r 
sonic-veloci ty Nat iona l Aerospace Plane 
and w o r k on a r m o r / a n t i - a r m o r . Both p ro 
g r a m s a re d e p e n d e n t on advances in m a t e 
rials research , D u n c a n said. 

D A R P A is r e q u e s t i n g an FY '87 increase 
for mater ia l s research of $5.1 mil l ion—or 
17.3%. D u n c a n noted tha t much of t he 
g r o w t h in this area is a t t r i bu tab le to t he 
agency ' s r e sea rch in to low-cost ceramics 
and ceramic compos i t e s , and to its Elec
t ronic Sciences Project (whe re w o r k cen
t e r s on research in to super la t t ices , molec
u l a r - b e a m e p i t a x y , a n d m e t a l - o r g a n i c 
chemical -vapor deposi t ion) . 

A m o n g h ighl igh ts of DARPA's explora
t o r y - d e v e l o p m e n t p r o g r a m is a Dual Alloy 
Radial T u r b i n e , a novel gas - tu rb ine tes tbed 
tha t will u l t imate ly allow tes t ing of ad
vanced composi te mater ia l s and s t r u c t u r e s 
at t e m p e r a t u r e s to 3,500°F and at p r e s su re 
ra t ios of 25:1 . A m o n g o t h e r mater ia l s -
d e p e n d e n t p r o g r a m s a re its X-29 Advanced 
Techno logy D e m o n s t r a t o r (an aircraft to 
test advanced aerodynamics , s t r u c t u r e s and 
flight controls) ; the Ro to r Sys tem Research 
Aircraf t due to fly for t he first t ime later 
this year (with 56-foot d i ame te r r o t o r s fab
ricated of g raph i te composi tes) ; and Amber , 
a l igh tweight u n m a n n e d vehicle (fabricated 
from advanced composi tes) wi th sail-plane 
ae rodynamics . 

Energy Department 
T h e admin i s t r a t i on is p ropos ing to de

c rease its R & D budge t for ene rgy conse r 
vat ion by 58 .3%, fossil-fuel p r o g r a m s by 
56.2%, solar and renewable-energy research 
by 4 7 . 1 % , fission p r o g r a m s by 11 .8% and 
fusion s tudies by 8.9%. Because mater ia l s 

s t u d i e s a r e a basic c o m p o n e n t of a n y 
e n e r g y - e n g i n e e r i n g discipline today, this 
migh t sugges t t ha t all mate r ia l s p r o g r a m s 
wi th in the D e p a r t m e n t of Energy (DOE) 
would suffer subs tan t ia l ly u n d e r the Presi
den t ' s plan. But according to Louis C. Ian-
niello, the basic mater ia ls research p ro 
g r a m tha t he di rects wi th in D O E , "is being 
t r ea t ed as a high pr ior i ty p r o g r a m . " Its 
p roposed FY '87 budge t of $196 .3 million 
s p o r t s a $7 .8 million increase (after t he 
March 1 G r a m m - R u d m a n - H o l l i n g s reduc
tions) and several n e w mater ia l s init iatives. 

O n e of those is a $17.5 million exper i 
men ta l hall at t he Los Alamos (National 
Labora to ry ) Spallat ion N e u t r o n Source . 
Spal lat ion n e u t r o n s are those tha t fly off a 
t a r g e t hit w i th p r o t o n s . Ianniello says tha t 
w h e n it 's completed, this expe r imen ta l hall 
will have 15 beam lines s u p p o r t i n g p e r h a p s 
300 u se r s annua l ly . Its h igh -ene rgy neu 
t ron f lux—10 1 6 n e u t r o n s per squa re cen
t i m e t e r per second—"wil l be the bes t in the 
U.S. and compet i t ive wi th a n y t h i n g else in 
t h e wor ld , " he adds . First yea r funding for 
t he t h r ee -yea r project is $5 million. 

T h e Pres ident is also r eques t ing $1.5 mil
lion to begin des ign of a major n e w l ight 
source at Lawrence Berkeley Labora to ry 
(LBL). Expected to cost $100 million and 
take four years to c o n s t r u c t , this facility 
would ci rculate 1-2 GeV e lec t rons to p ro 
duce s y n c h r o t r o n radia t ion in t he u l t rav i 
olet to sof t -x- ray range . T h e advanced 
facility is to be built a r o u n d " inse r t ion 
devices"—-magnetic devices tha t wiggle t he 
beam as it goes t h r o u g h to help tai lor t he 
radia t ion, to increase beam flux and to 
reduce beam spread. 

D O E ' s mater ia ls science p r o g r a m would 
also allocate $ 3 million to equip and ope ra t e 
a n e w , 6 GeV light source at A r g o n n e 
Nat iona l Labora to ry , and $2.5 million fo ra 
n e w s teady-s ta te n e u t r o n - s o u r c e research 
r eac to r at O a k Ridge Nat ional Labora to ry 
(for use in n e u t r o n sca t te r ing s tudies) . It 
would also provide funds to comple te con
s t ruct ion of the National Synch ro t ron Light 
Source upg rade at Brookhaven Nat ional 
Labora to ry , and the S tanford (Univers i ty) 
Synchro t ron Radiation Laboratory enhance
m e n t . 

S u p p o r t would also con t i nue for con
s t r u c t i o n of t h e C e n t e r for A d v a n c e d 
Mate r ia l s bui ldings at LBL. T h e C e n t e r ' s 
research will be aimed at mater ia l s "of 
in teres t to indus t ry ," Ianniello says. Already 
g e t t i n g u n d e r way is w o r k on po lymer p ro 
cessing, ceramic-meta l interfaces, cataly
sis, surface ins t rumenta t ion , advanced semi
conduc to r mater ia ls and light alloys. 

National Bureau of Standards 
T h o u g h the Pres ident has asked to cut 
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Continued from previous page 
FY'87 funding and staff for the Commerce 
Department's National Bureau of Stand
ards (NBS), in Gai thersburg , M D , the 
Bureau's materials R & D programs are 
actually slated to increase. For example, its 
Inst i tute for Materials Science and Engi
neering would increase 8% (after the March 
1, Gramm-Rudman-Hol l ings cut), to $22.8 
million. Within that institute, funding would 
climb 4.7% for materials characterization, 
4.5% for metallurgy and metals processing, 
and 13.6% for polymer and ceramic scien
ces. The latter increase represents the 
administration's attempt to garner the ful l 
$3 mil l ion per year for NBS's ceramics 
init iat ive, begun last year. 

Spur r ing the ceramics in i t ia t ive is a 
recognition that Japan now controls 50% of 
the current $4.3 bil l ion wor ld market in 
advanced ceramics. Kyoto Ceramics alone 
controls more than 60% of the market for 
ceramic integrated circuit packages, the 
Commerce Department says, and Toshiba 
plans to commercialize ceramic diesels in 
the late 1980s and ceramic gas turbines in 
the 1990s. 

The major technical barrier impeding 
commercialization of U.S. products is an 
inabil i ty to produce components reliably 
(owing to the sensit ivity of ceramics to 
small defects introduced in processing or in 
operation) and reproducibly (because of the 
inabi l i ty to characterize adequately the 
start ing powders, the processing factors 
that control theirconsolidation into a ceram
ic, and other performance l imi t ing mecha
nisms). If the U.S. could become competi
tive in this field, however, the engine 
market alone could be wor th $279 bill ion to 
the U.S. over 20 years and create 250,000 
new jobs, according to Commerce statistics. 

But the highest pr ior i ty init iat ive being 
requested for NBS in FY'87 is a $27 mil l ion 
cold-neutron source facility to be built over 
the next four years. The administrat ion is 
asking $10 mil l ion for the f irst year. NBS, 
in the process of modify ing its research 
reactor, expects to have its cold (slow) neu
t ron source operational by the end of the 
year. The new facility would make it possi
ble to add 13 more state-of-the-art research 
stations, greatly increasing the number of 
U.S. researchers who could use its high 
flux of cold neutrons. 

National Science Foundation 
National Science Foundation (NSF) fund

ing of basic research into materials science 
would climb 7%, or $7.7 mi l l ion, if the Pres
ident gets his way. (The increase does not 
reflect the 4.3% FY '86 Gramm-Rudman-
Holl ings reductions that went into effect 
for this agency on March 1.) Wi th in this 
division, most areas—like solid-state chem
istry, metallurgy, polymers, and ceramics 
and electronics materials—would climb a 
respectable 4-5%. The $8.5 mil l ion con
densed-matter theory program would climb 
more than double that —11.4%. And the 
Materials Research Groups would soar a 

whopping $4 million—or 83.3%. 
The Materials Research Groups (MRG) 

program "promises to play a key role in 
advancing the f ield," according to Lewis 
Nosinow, director of NSF's materials re
search division. The first three-year awards 
under this program—averaging more than 
$1 mil l ion each—were made to five univer
sity programs last August 15. Though the 
M R G program, encouraging cooperative 
research across disciplines, is only in its 
second year, the agency believes all "indica
tions are that the most appropriate level of 
support is considerably higher than that 
current ly available. The requested increase 
of $4 mil l ion is a significant step toward the 
level needed and wi l l support five to seven 
new MRG efforts." 

T w o big decreases are planned for this 
division, however. The agency plans to 
save $1.3 mil l ion by phasing out two mate
rials research laboratories—"in order to 
concentrate l imi ted resources in fewer 
laboratories to strengthen them." In addi
t ion, the agency has decided to reduce by 
$800,000 its support of the Wisconsin Syn
chrotron Radiation Center. 

For NSF's engineering-science directo
rate, the President's budget again proposes 
big materials gains. Wi th in the chemical, 
biochemical, and thermal engieering div
ision, for example, programs on process 
and reaction engineering, and on kinetics 
and catalysis would both climb 7.7%. Wi th in 
the division on mechanics, structures and 
materials engineering, tribology (the science 
of f r ic t ion, lubrication and wear) would 
climb 7.5%, f luid dynamics and hydraulics 
would increase 9.5% and materials engi
neering and processing would jump 51.5%. 

Moreover, NSF wi l l be launching a new 
initiative wi th in both the materials research 
and engineering divisions on processing— 

research into the techniques that permit an 
increase in the scale of production whi le 
preserving the microstructural details that 
give a mater ia l its desired propert ies. 
Explains Nosinow, "dozens of industries 
see processing research as central to their 
fu tu re . " That is why he believes "process
ing is r ight at the forefront of basic-engi
neering research." 

Gramm-Rudman-Hollings 
At present, the greatest threat to budget 

increases—including those in materials 
research—is the Gramm-Rudman-Hol l ings 
(GRH) law. Passed December 12, the law 
requires that budget cuts—known as sequestra
t ions— must be implemented whenever 
congressionally appropriated spending for 
a year would cause the federal deficit to 
exceed the amount allowed under the Act. 

On February 7, a three-judge panel found 
a key provision of the law unconstitutional— 
one that has the Comptrol ler General, an 
officer of the Congress, determining for 
the President any year's mandated seques
trat ion. 

Though the rul ing is being appealed to 
the Supreme Cour t , the f i rst wave of GRH 
reductions went into effect on March 1. 
They require each agency, except D O D , to 
cut discretionary spending by 4.3%. D O D 
must pare 4.9%, though certain of its agen
cies, like DARPA, took cuts of roughly 10% 
so that the SDI/Star Wars program wouldn't 
have to take any. 

Finally, according to the Office of Man
agement and Budget, even if the GRH law 
is ruled unconsti tut ional as early as July, 
there's no provision in the law that requires 
sequestered money be returned to agency 
spending accounts. 

JANET RALOFF EvMlsl 
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MATERIALS PREPARATION 
FOR TEM SAMPLES AND FOR CRYSTALS 

CUTTING DISCS 
with 
MODEL 350 
Abrasive Slurry 
Drill 

THINNING 
with 
MODEL 550C 
Jet Thinning 
Instrument 

DIMPLING 
with 
MODEL 510 
Dimpling 
Instrument 

. . AND OTHER DELICATE MATERIALS 

SLICING 
with 
MODEL 650 
Low Speed 
Diamond 
Wheel Saw 

MODEL 850 
Wire Saw 

MODEL 750 
Acid Saw 

ORIENTATION 
with 

MODEL 
250 

Goniometers 

MODEL 
260 

FOR INFORMATION ON THESE PRODUCTS AS WELL AS ON OUR HAND LAPPING FIXTURES 
AND ELECTROLYTIC CRYSTAL FACING INSTRUMENTS, CALL OR WRITE: 

SOUTH BAY TECHNOLOGY inc. : 8 42 -
5209 TYLER AVENUE • TEMPLE CITY, CALIFORNIA 91780-3698 

TELEX: 311882 
• ELN: 62828949 £> 
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