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There cornes a time in the course of hu-
man events when streams of intellectual 
endeavor join together to form a mighty 
river. I believe we hâve reached such a 
time. Throughout the 1980s, as the U.S. in
ternational trade balance in high technol-
ogy industries declined and then became 
significantly négative, increasing attention 
has been given to the ability of the domes-
tic manufacruring industry to compete in 
world markets. During this same period 
our attention has also focused on the rôle 
pur fédéral laboratories play in technologi-
cal enterprise and, in particular, on the rôle 
some labs might play as their primary mis
sions change or diminish in emphasis. 

Together, thèse issues lead naturally to 
industry/government-laboratory coopéra
tive R&D to enhance our domestic manu
facruring enterprise. However, bringing 
thèse two ideas together to form an effec
tive whole required the législation of the 
last several years which authorized those 
laboratories to enter into coopérative re-
search and development agreements 
(CRADAs) with individual companies or 
groups. CRADAs enable the laboratories 
to protect and manage intellectual prop-
erty in such a mariner as to ensure éco
nomie benefit to the domestic industrial 
participants and thence to the U.S. econ-
omy. At the forefront in utilizing thèse 
CRADAs are activities in materials science 
and engineering, particularly in the area of 
materials processing. 

The recently published National Acadé
mies' study, Materials Science and Engineer
ing for the 1990s: Maintaining Competi-
tiveness in the Age of Materials, emphasizes 
processing as one of the areas of relative 
weakness in our System of materials R&D. 
This study and others which dealt with 
spécifie materials hâve focused our atten
tion on the development of new materials 

and their actual utilization in manufacrur
ing. 

A common thème underlies the devel
opment path ail materials follow. Research 
and development to improve the reliability 
and reduce the unit cost of materials inno
vations is a prerequisite for their wide 
adoption. This extensive R&D activity is 
far more expensive than that required tp 
create new materials or to characterize 
them or understand their properties. This 
high development cost represents signifi-
cant risk to the materials developer, who 
may not be able to capture ail the économie 
benefit of such generic technology devel
opment. Stratégies to spread thèse costs, 
and thereby lower the risk for each partici
pant, are often key to the development of 
new materials or new processing technolo
gies for conventional materials. 

For 50 years the United States has pur-
sued a successful strategy of risk réduction 
when the materials in question are related 
to national goals. Materials required for the 
mission needs of DOD, DOE, and NASA 
hâve been developed using the vast re-
sources of the fédéral government to carry 
out development programs linking indus
try, university, and government-laboratory 
efforts. The current program to develop 
materials for the National Aerospace Plane 
is only the most récent of a séries of major 
efforts, many successes of which hâve led 
to the popular rhetoric of "space-age-
materials." One conséquence of thèse 
years of effort is the création of an enor-
mous resource in talented staff and facili-
ties at many of the national laboratories. 

Our économie competitors abroad hâve 
recognized the need for risk réduction in 
materials development and hâve devel
oped their own stratégies to accorhplish it. 
In Japan and Germany, relatively unbur-
dened by défense development programs, 

thèse stratégies hâve focused on commer
cial applications. While varied in détail, 
thèse stratégies include some common élé
ments: a government rôle in convening 
and encouraging industrial coopération, 
often through shared funding mecha-
nisms; pooling of industry resources to de
velop generic precompetitive technologies; 
and government laboratories with a clear 
mission to work with industries toward 
bettering the national économie well being. 

Through the 1980s many who were un-
familiar with technological enterprise be-
lieved the United States could address 
most of its commercial technology devel
opment needs by "unleashing" the na
tional laboratories and broadening their 
missions to include "technology transfer." 
Although signif icant, that vision is too nar-
row. While the laboratories are resource-
rich, those resources are primarily the 
staffs know-how and spécial facilities. A 
spécifie, ready-made answer to an indus-
try's needs, waiting "on-the-shelf" to be 
plucked off and used as is, is rarely found. 
What must be recognized instead are the 
commercial manufacruring industry's spé
cial requirements for low cost, high reliabil
ity, and high volume. Thèse demands 
often lead to entirely différent materials re
quirements and to entirely différent proc-
ess technologies than those used to satisfy 
government missions. Rather than pluck 
thèse items off the shelf, industry must 
work with the laboratory's technical staff to 
jointly develop the new technology re
quired. 

This joint technology development has 
now been sanctioned by the fédéral gov
ernment through the Technology Transfer 
Act of 1986, which created the concept of 
the CRADAs between industry and 
government-owned/government-operated 
laboratories (GOGOs), and by its exten
sion in 1989 to include the government-
owned/contractor-operated laboratories 
(GOCOs). While the détails differ some-
what for GOGOs and GOCOs), particu
larly regarding issues of employée rights 
and flexibiliry, CRADAs are similar at the 
two types of institutions. SpecificaUy, the 
CRADA allows the laboratory to assign fu
ture intellectual property rights on an ex
clusive basis at the time of the initial 
contract, adding the économie incentive 
previously missing from the potential in
teraction between industry and thèse labo
ratories. 

Materials processing appears promi-
nently on the list of joint technology devel
opment activities at DOE laboratories and 
NIST. Among thèse efforts, the most visi
ble so far hâve been those arising from the 
superconductivity resource centers at 

4 MRS BULLETIN/SEPTEMBER1990 

https://doi.org/10.1557/S0883769400062345 Published online by Cambridge University Press

https://doi.org/10.1557/S0883769400062345


MATERIAL MATTERS 

Argonne, Los Alamos, and Oak Ridge Na
tional Laboratories, and from the Powder 
Atomization Consortium at N1ST. Re-
cently added to this list is the Specialty 
Metals Consortium coupled with Sandia 
National Laboratories. Thèse activities 
share a common critical characteristic — in-
dustrial participation occurred at the out-
set in the planning stages and continued 
throughout the project. Laboratory staff 
and potential industrial partners worked 
out the research agenda as a team; they 
each brought resources to the table, includ-
ing cash, intellectual capital and facilities; 
and they performed the research jointly, 
ensuring the most satisfactory mode of 
technology transfer from the outset. This 
mode pf activity will see increasing émula
tion in the months and years to corne as 
literally hundreds of CRADAs are in place 
or currently under negotiation. 

Interestingly, a few years ago such coop
érative ventures were thought to be incon
sistent with the U.S. culture. "Experts" 
advised us that we had been brought up to 
excel as individuals and that compétition 
was ail we could understand. Somehow 
those great seers missed the point of our 
most popular games of baseball, basket-
ball, and football. Organized coopération 
by individuals, each striving to be the best 
at his/her particular job, is the essence of 
success in thèse games. This ability to co-
operate for the common good is as much a 
part of our national psyché as is the drive 
for individual excellence. Admittedly, it 
has taken some rime for Corporate Amer
ica to recognize this reality, but under pres
sure from foreign competitors, many of 
our domestic industries hâve now entered 
the era of stratégie partnering for the com
mon good. Among the potential partners 
they find ready to cooperate are many of 
our fédéral laboratories. 

Collaborative programs in precompeti-
tive generic technology offer industry sev-

eral advantages in addition to access to the 
know-how and facilities of the laboratories. 
High on a list of such advantages are 
spreading the risk and leveraging the capi
tal investment of the individual partners. 

Through the 1980s 
many who were 
unfamiliar with 

technological enterprise 
believed the U.S. could 

address most of its 
commercial technology 
development needs by 

"unleashing" the 
national laboratories and 

broadening their 
missions to include 

"technology transfer." 
Although significant, 

that vision is too narrow. 

However, the most important benefit that 
cah be derived from such a coopérative 
venture lies in the intellectual ferment of-
ten created in thèse activities. Commit-
ment by a company, expressed through 
the assignment of company staff to partici-
pate in the R&D and to ensure the proper 
direction for the laboratory effort, will ben
efit the company in the long run as those 
staff members return to pursue application 
of the new technology at their home insti
tutions. This is technology transfer at its 
most effective and elemental level. 

Change is not without its conséquences 
for the laboratories. One of the consé
quences of attention to the concems and 
needs of commercial industry is a re-
culturalization of the activities and person
nel at the fédéral laboratories. If the 
research agenda is to be jointly set, then 
communication with industry takes on a 
différent and higher priority position on 
the list of activities of management and re-
searchers alike. In the parlance of total 
quality management, it is critical that each 
participant in the enterprise know the cus-
tomer of his/her productive efforts and 
work to achieve customer satisfaction. 
Also, freedom of communication within 
the laboratory may be impaired since labo
ratory scientists may gain personal finan-
cial benefit from their inventions (a 
minimum of 15% of royalty flow to the lab
oratory resulting from licensing of an in
vention must be shared among the 
inventors). Furthermore, maintenance of a 
core, long-term, underlying research activ
ity is critical to the laboratory's health but 
may be threatened by a short-term devel
opment focus. Laboratory management 
faces the challenge of adapting to thèse 
changes and maintaining a balanced pro-
gram while aggressively pursuing the new 
opportunities. 

Thèse are certainly exciting times in 
which we live. The technological and soci-
ological changes required for a continuing 
successful économie enterprise in materi-
als manufacturing are enormous, and the 
national laboratories working jointly with 
industry can now take their place in the 
vanguard of thèse changes. 

LyleH. Schwartz is thedirectorofthe Materi
als Science and Engineering Laboratory at the 
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Compétition in Materials Science and Engineer
ing. D 
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static Ystat-ik\ad/ a. marked by a lack 
of movement, animation, or progression 
b. standing or fixed in one place c. showing 
little change d. a dc magnetometer 
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dynamic \di-'nam-ik\ adj 
a. characterized by continuous 
productive activity or change b. the 
pattern of change or growth of an object 
or phenomenom c. marked by energy 
d. an AC Susceptometer 

THE DIFFERENCE 
IS CLEARLY DEFINED. 

Performance is the key and when it 
comes to characterizing materials, the 
Model 7000 AC Susceptometer gives 
you clearly definable advantages. Like 
high sensitivity (to 10 ~8 emu) for 
accurate measurements — in absolute 
units—at low ac magnetic fields. 

The Model 7000 susceptometer is a 
dynamic measurement system which 
can easily and quickly determine a 
material's 

• complex susceptibility 
• differential susceptibility 
• frequency dependence 
• relaxation effects 

Put the Model 7000 AC Susceptometer 
to work in your lab. It's fully automated 
and ready when you are.. .just plug it in* 

Write or call for our 
FREE demonstration 

software. 

The AC Susceptometer Model 7000. 
The Difference Is Dynamic. 
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