Material Gains: The FY ‘87 Federal Budget

President Reagan is requesting increases
for materials research in the FY 1987
budget proposal he sent to Congress on
February 5. That budget requestincludes a
number of new starts for research facil-
ities—among them some of those most
highly sought by the National Research
Council’s Major Materials Facilities Com-
mittee. The budget proposal also includes
several new initiatives that would place
greater emphasis within the funding agen-
cies on materials-related issues—Ilike pro-
cessing and ceramics.

Qverall, the budget would increase fed-
eral spending on research and development
for all science and engineering disciplines
by 16%—oralmost $9 billion—to $60.8 bil-
lion. However, these increases are not
spread proportionately across the disciplines
or funding agencies. Forexample, while the
Department of Defense (DOD) now con-
ducts roughly 65% of all federal R&D, it’s
slated to receive 95% of the FY ‘87 R&D
increases. The requested 74% rise to $4.8
billion for the Strategic Defense Initiative
(SDI), or “Star Wars” program, alone
accounts for 23% of the total R&D increase
proposed for all agencies combined.

While DOD’s weapons-research pro-
gramsrely heavily on advances in materials
R&D, these development programs would
not account for all of the materials gains.
Even the National Science Foundation
(NSF), which funds half of the federally
supported basic materials science at uni-
versities, is slated to receive substantial
increases.

Tocomply with the Balanced Budget and
Emergency Deficit Control Act—better
known for its Senate authors, Gramm,
Rudman and Hollings—massive parings of
the ‘87 budget are being anticipated. So it’s
anybody’s guess how many of the propos-
alsin the President’s request will be accepted
by the Congress. In a preface to his FY ‘87
budget request, however, the President
said: “High priority programs should be
adequately funded.” And where those pri-
ority programs were also deemed crucial to
the national interest, he recommends that
they even be expanded—"despite the very
tight fiscal environment.”

Department of Defense
That’s one reason materials research is so
highly valued by DOD. In his February 12
testimony before the House Armed Servi-
ces Committee, Robert C. Duncan, direc-
tor of the Defense Advanced Research Pro-
jects Agency (DARPA) led off his statement
on the FY ‘87 budget by focusing on
materials.

He said “breakthroughs in materials
research will be offering low cost ceramics
and ceramic composites to defense applica-

tions in armor, ceramic gun barrels, gas
turbine engines and radar absorbing struc-
tures.” He pointed to new coating materials
that are expected to extend the range of
carbon-carbon componentsin high-tempera-
ture gas-turbine engines, and low-tempera-
ture materials (with zero coefficient of
thermal expansion at temperatures from
-160to -250°F) that are expected to provide
options for new space structures. DAR-
PA’s electronic-materials research is yield-
ing a new permeable-base transistor that
can operate at frequencies in excess of 100
gigahertz, with what he noted may be “the
fastest switching speed of any transistor
yet fabricated—on the order of a few pico-
seconds.”

Overall, DARPA is requesting a budget
increase of $97.9 million—which would
represent a real growth of 8.8% above the
level appropriated for FY ‘86. (That does
not reflect the roughly 10% Gramm-
Rudman-Hollings reduction for 1986 that
went into effect on March 1.) Much of the
increase being sought for DARPA would
be spent on two new initiatives—the hyper-
sonic-velocity National Aerospace Plane
and work on armor/anti-armor. Both pro-
grams are dependent on advances in mate-
rials research, Duncan said.

DARPA is requesting an FY ‘87 increase
for materials research of $5.1 million—or
17.3%. Duncan noted that much of the
growth in this area is attributable to the
agency’s research into low-cost ceramics
and ceramic composites, and to its Elec-
tronic Sciences Project (where work cen-
ters on research into superlattices, molec-
ular-beam epitaxy, and metal-organic
chemical-vapor deposition).

Among highlights of DARPA’s explora-
tory-development program is a Dual Alloy
Radial Turbine, a novel gas-turbine testbed
that will ultimately allow testing of ad-
vanced composite materials and structures
at temperatures to 3,500°F and at pressure
ratios of 25:1. Among other materials-
dependent programs are its X-29 Advanced
Technology Demonstrator (an aircraft to
test advanced aerodynamics, structures and
flight controls); the Rotor System Research
Aircraft due to fly for the first time later
this year (with 56-foot diameter rotors fab-
ricated of graphite composites); and Amber,
alightweight unmanned vehicle (fabricated
from advanced composites) with sail-plane
aerodynamics.

Energy Department

The administration is proposing to de-
crease its R&D budget for energy conser-
vation by 58.3%, fossil-fuel programs by
56.2%, solar and renewable-energy research
by 47.1%, fission programs by 11.8% and
fusion studies by 8.9%. Because materials

studies are a basic component of any
energy-engineering discipline today, this
might suggest that all materials programs
within the Department of Energy (DOE)
would suffer substantially under the Presi-
dent’s plan. But according to Louis C. lan-
niello, the basic materials research pro-
gram that he directs within DOE, “is being
treated as a high priority program.” Its
proposed FY ‘87 budget of $196.3 million
sports a $7.8 million increase (after the
March 1 Gramm-Rudman-Hollings reduc-
tions) and several new materialsinitiatives.

One of those is a $17.5 million experi-
mental hall at the Los Alamos (National
Laboratory) Spallation Neutron Source.
Spallation neutrons are those that fly off a
target hit with protons. lanniello says that
when it's completed, this experimental hall
willhave 15 beam lines supporting perhaps
300 users annually. Its high-energy neu-
tron flux—10'® neutrons per square cen-
timeter per second—"will be the bestin the
U.S. and competitive with anything else in
the world,” he adds. First year funding for
the three-year project is $5 million.

The Presidentis also requesting $1.5 mil-
lion to begin design of a major new light
source at Lawrence Berkeley Laboratory
(LBL). Expected to cost $100 million and
take four years to construct, this facility
would circulate 1-2 GeV electrons to pro-
duce synchrotron radiation in the ultravi-
olet to soft-x-ray range. The advanced
facility is to be built around “insertion
devices”—magnetic devices that wiggle the
beam as it goes through to help tailor the
radiation, to increase beam flux and to
reduce beam spread.

DOE’s materials science program would
also allocate $3 million to equip and operate
a new, 6 GeV light source at Argonne
National Laboratory, and $2.5 million for a
new steady-state neutron-source research
reactor at Oak Ridge National Laboratory
(for use in neutron scattering studies). It
would also provide funds to complete con-
struction of the National Synchrotron Light
Source upgrade at Brookhaven National .
Laboratory, and the Stanford (University)
Synchrotron Radiation Laboratory enhance-
ment.

Support would also continue for con-
struction of the Center for Advanced
Materials buildings at LBL. The Center’s
research will be aimed at materials “of
interest toindustry,” lanniellosays. Already
getting under way is work on polymer pro-
cessing, ceramic-metal interfaces, cataly-
sis, surface instrumentation, advanced semi-
conductor materials and light alloys.

National Bureau of Standards
Though the President has asked to cut
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FY ‘87 funding and staff for the Commerce
Department’s National Bureau of Stand-
ards (NBS), in Gaithersburg, MD, the
Bureau’s materials R&D programs are
actually slated to increase. For example, its
Institute for Materials Science and Engi-
neering would increase 8% (after the March
1, Gramm-Rudman-Hollings 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 full
$3 million per year for NBS’s ceramics
initiative, begun last year.

Spurring the ceramics initiative is a
recognition that Japan now controls 50% of
the current $4.3 billion world 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
inability to produce components reliably
(owing to the sensitivity of ceramics to
smalldefects introduced in processing orin
operation) and reproducibly (because of the
inability to characterize adequately the
starting powders, the processing factors
that control their consolidation into a ceram-
ic, and other performance limiting mecha-
nisms). If the U.S. could become competi-
tive in this field, however, the engine
market alone could be worth $279 billion to
the U.S. over 20 years and create 250,000
new jobs, according to Commerce statistics.

But the highest priority initiative being
requested for NBSinFY ‘87 isa $27 million
cold-neutron source facility to be built over
the next four years. The administration is
asking $10 million for the first year. NBS,
in the process of modifying its research
reactor, expects to have its cold (slow) neu-
tron 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 million, if the Pres-
ident gets his way. (The increase does not
reflect the 4.3% FY ‘86 Gramm-Rudman-
Hollings reductions that went into effect
for this agency on March 1.) Within 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 million 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 field,” according to Lewis
Nosinow, director of NSF’s materials re-
search division. The first three-year awards
under this program—averaging more than
$1 million each—were made to five univer-
sity programs last August 15. Though the
MRG 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
currently available. The requested increase
of $4 million is a significant step toward the
level needed and will support five to seven
new MRG efforts.”

Two big decreases are planned for this
division, however. The agency plans to
save $1.3 million by phasing out two mate-
rials research laboratories—"in order to
concentrate limited resources in fewer
laboratories to strengthen them.” In addi-
tion, 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. Within 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%. Within
the division on mechanics, structures and
materials engineering, tribology (the science
of friction, lubrication and wear) would
climb 7.5%, fluid dynamics and hydraulics
would increase 9.5% and materials engi-
neering and processing would jump 51.5%.

Moreover, NSF will be launching a new
initiative within both the materials research
and engineering divisions on processing—

PAGE 22, MRS BULLETIN, MARCH/APRIL 1986

https://doi.org/10.1557/50883769400069487 Published online by Cambridge University Press

research into the techniques that permit an
increase in the scale of production while
preserving the microstructural details that
give a material its desired properties.
Explains Nosinow, “dozens of industries
see processing research as central to their
future.” That is why he believes “process-
ing is right 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-Hollings
(GRH) law. Passed December 12, the law
requires that budget cuts—known as sequestra-
tions—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
akey provision of the law unconstitutional—
one that has the Comptroller General, an
officer of the Congress, determining for
the President any year’s mandated seques-
tration. :

Though the ruling is being appealed to
the Supreme Court, the first wave of GRH
reductions went into effect on March 1.
They require each agency, except DOD, to
cut discretionary spending by 4.3%. DOD
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 unconstitutional as early as July,
there’s no provision in the law that requires
sequestered money be returned to agency
spending accounts.

JANET RALOFF MIRIS]



https://doi.org/10.1557/S0883769400069487

MATERIALS PREPARATION

FORTEM SAMPLES Anp 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 el
Diamond 1 ’
Wheel Saw || ; = "

¥
MODEL 850
Wire Saw |

MODEL 750
Acid Saw

ORIENTATION

with

MODEL MODEL
250 260

Goniometers

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

https://doi.org/10.1557/50883769400069487 Published online by Cambridge University Press

SOUTH BAY TECHNOLOGY inc. s %inmm

5209 TYLER AVENUE @ TEMPLE CITY, CALIFORNIA 91780-3698

® ELN: 62828949



https://doi.org/10.1557/S0883769400069487



