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The National Center for Manufacturing Sciences (NCMS)

The National Center for Manufac-
turing Sciences (NCMS) is a not-for-
profit corporation organized under the
National Cooperative Research Act of
1984 and incorporated under the laws
of the State of Delaware. The purpese
of the NCMS is to fund research which
will develop technologies and systems
that will improve manufacturing proc-
esses and materials. The work of the
Centeris directedtowardimplementing
those technologies in its member com-
panies in order to make them competi-
tive with the best in the world.

Mounting trade and budget defi-
cits, loss of market share, lagging pro-
ductivity rates: all point to a serious
problem in this country. Clearly, the
United States is losing its competitive
edge.

How did we get here? And, per-
haps moreimportant, how canwe climb
back .pto the top of the global market-
place? These are two tough questions
that must be addressed. And the Na-
tional “.znter for Manufacturing Sci-
ences i playing animportant partinthe
nation’s attempt to address them.

Theideafor a national manufactur-
ing research consortium emerged in

that the U.S. was not only losing its
position of techriogical leadership,
but might alsc .. .nable to effectively
mobilize in the event of a national
emergency. An alarmed Department of
Defense calledtogetherrepresentatives
of a number of trade associations and
manufacturing companies to discuss
this problem and to try to design a
solution.

The National Center for Manufac-
turing Sciences is the outgrowth of
DQOD’s call for action and the resulting
discussions held by the Manufacturing
Studies Board of the National Research
Council, the National Machine Tool
Builders' Assaciation, General Motors
Corporation and about 20 manufactur-
ing technology users and suppliers.
NCMS was incorporated in November
1986.

Headquarteredin Ann Arbor, Michi-
gan, the NCMS comprises some 100
companies from all sectors of Ameri-
canindustry. Itis supported by member
companies, the State of Michigan and
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the Department of Defense. Its mis-
sion: to find ways to get America’s fac-
tories back into the competitive lead.
Thattaskis aformidable one, consider-
ing what the U.S. manufacturer is up
against.

In Europe, passage of the Single
European Act has brought togetherthe
12 countries in the European Commu-
nity in the sponsorship of joint research
in the areas considered to be most
importantto Europe’s economic growth
through the end of this century. In Ja-
pan, the Ministry forinternational Trade
and industry decides which industries
will provide the most industrial growth
over the future five or ten years and
then channels investment and brains
into researchthat will assure Japanese
companies pre-eminent positions in
those industries. Korea, Taiwan, Sin-
gapore, Hong Kong - all have organ-
ized groups with the goal of leap-frog-
ging world competition in orderto place
other countries and companies in a
non-competitive position.

Clearly, domestic companies are
no longer competing against foreign

‘companies. Some have awakened to

the fact that they are facing govern-
ment-sponsored consortia consisting
of the best technical minds in the world.
Individual firms realize that no matter
how large they are, they cannot mount
the research programs needed to best
the effort that groups of companies or
countries canputtogether againstthem.

Historically, American companies
were barred from such cooperative re-
search because of antitrust laws. But
this changed in 1984 when Congress,
recognizing that other countries were
mounting massive research efforts and
that U.S. policy put domestic compa-
nies at a distinct disadvantage, passed
the National Cooperative Research Act.
Under this legisiation, precompetitive
research,i.e.,research conductedprior
to the design and manufacture of a
product, was allowed. The NCMS was
formed under the provisions of this
important act.

The vision of the NCMS is unique.
it is the only manufacturing research
consortium organized on a national
scale. It serves both large and small
firms in a broad range of industries. It

does not have, nor does it plan to build,
extensive research facilities, but rather
finds the best available facility to cor
duct its research. And perhaps mos.
important, its only mandate is to aid
U.S. member companies to become
internationally competitive in manufac-
turing. While under its not-for-profit
status, NCMS must make its research
available to all without discrimination,
member firms play a role in defining
research projects, participate inthe de-
velopment of the research, and have
first call on the research resuits. Mem-
ber firms will be licensed to use the
technology developed atlowerfeesthan
non-member firms in order to offset
theirin-kind participationin the research
process and theirmembershipfeesthat
help o fund the research.
Manufacturing research at the
NCMS is divided into six broad catego-
ries, each of which is overseen by a
Technical Program Committee, of TPC.
The TPC's are made up of representa-
tivesfrommember companieswho have
expressed interest in one of the re-
search areas. Because the NCMS is »
member-driven organization, and b«
cause it is dedicated to improving the
manufacturing competitiveness of its
members, it does not disclose individ-
ual research projects. Members, of
course, have access to this informa-
tion. The six areas being pursued are:

Manufacturing Processes &
Materials

This committee is engaged in im-
proving existing, and creating new,
manufacturing processes and materi-
als which will put U.S. companies into a
leadership position in the worldwide
arena. Inpursuingthese objectives, the
committee will work to optimize proc-
ess design and operations utilizing
process modeling, look at the relation-
ship between material properties and
manufacturing process performance,
research manufacturing processes for
new and advanced materials, and pro-
duce prototype tooling and support
technology.

Production Equipment Design,
Analysis, Testing and Control
The production equipment commit-
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tee willdevelop and demonstrate meth-
ods, equipment and systems essential
to ensuring that the performance of
U1.S. manufacturing exceeds the de-

nds of global competitioninthe 80's
and beyond. Emphasis will be on meth-
ods and technologies that will reduce
manufacturing life cycle costs, reduce
performance variability, improve accu-
racy and dynamic performance and
reduce implementation and integration

time.

Manufacturing Operations
Inthe recent past, senior manage-
~ mentintoo many American companies
did not recognize that managing a fac-
toryis a profession with abody of knowl-
edge separate and equalinimportance
to that of finance, sales design, etc.
Manufacturing is the area where busi-
ness and technology issues meet. This
committee will define the characteris-
ticsofwhatis called “world-class” manu-
facturing. This will require the quantita-
tive and qualitative definition of the total
manufacturing environment, and inter-
preting the proper role of manufactur-
ing in the overall business structure.
-2 committee will zizo work with the

ication system in order to provide

the world-class education required by
the business world.

Manufacturing Data and
Factory Control

The muititude of information sys-
tems used to control factories and to
communicate between manufacturing
operations, eveninthe same company,
have added to cost and confusion in
many U.S. companies. This committee
willwork to define, develop and demon-
strateinformationtechnology standards
and systems to create and define prod-
uct, engineering, operating and manu-
facturing data to control and/or manage
afactory. The objective is to take a total
system perspective. The committee is
pointing toward achieving simultane-
ous engineering, the implementation of
factory information systems that are
more time and cost effective and the
recognitionthat computerhardware and
software must be integrated with both

people and manufacturing hard-
ware in a synergistic system.
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Information & Technology Transfer

Technologytranstferhas neverbeen
a strong point of U.S. companies. For a
number of valid business reasons,
companies avoid or delay the introduc-
tion of new technology into the manu-
facturing process. The [T&T committee
will determine the most effective meth-
ods by which technology can be trans-
ferred from the research stage to the
factory floor and, perhaps more impor-
tantly, be a major driver in getting
member companies to acceptimprove-
ments in manufacturing systems and
hardware which will make American
companies more competitiveintheinter-
national arena. in addition to improving
access to new and existing manufac-
turing technology, the committee will
work to reduce the lead time and cost of
implementing new manufacturing tech-
nologies for members.

Strategic Issues

The strategicissues committee has
the fundamental responsibility of defin-
ing the manufacturing parameters that
will exist 10 to 20 years in the future,
and then working with the other com-
mittees, to see that the required tech-
nology is developed so that member
companies can meet them. The com-
mittee will also address possible solu-
tions and offer them for-comment to
industry, academia, government and
the pubilic.

New technology is needed by both
large and small firms. Many of ourlarge-
firm members hope to gain not only
directly in their own manufacturing
operations, but also through improve-
ments in productivity of their supplier
firms. The benefits of our research will
ripple through the U.S. manufacturing
sector among firms of diverse size and
industries.

Those who have been actively
involved in our technical meetings tell
us that a major unanticipated advan-
tage of membership is the opportunity
too discuss mutual problems with
manufacturing executives from other
companies, particularly companies in
other industries. The field of manufac-
turing is broad and diverse, and there
are few opportunities for these execu-
tives to network with their counterparts
in other companies who are facing

similar problems. [
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FAIND MATTERS

THISEQUALS THAT
The numbers on the left correspond to the phrases on the ri;
with the missing words indicated by initials. Determine the mis:
words and the “aquations™ will make perfect sense.
Exampics: 26 = L. of the A. (26 Lenters of the Alphabet)
10 = D.inaD. (10 Dimes ina Dollar)

1) 7 = W, of the W,
2) 12 = S, of the Z,
3)54 = C.inaD.
4) 9 = P inthe S. S.
5)88 = P, K.
6) I3 = S.onthe A, F.
7) 32 = D. F. at which W. F.
8)i8 = H onaG.C.
9)9%0 = D.inaR.A.
10) 20,000 = L. U. the S.

11 1,00f = A.N.
12) 8 = S.onasS.s.
13) 3= B.M.(S.H.T.R.!)

14) 4 = Q. inaG.

15)24 = H.ina D.

16) | = W, onal.
17) § = D.inaZ C.

18y 57 = H. V.

1911l = P,onaF. T.

2029 = D.inF.inal. Y,

21)64 = S.onaC,

12) 40 = D. and N. of the G. F.

23) 1.000 = W.thata P. is W.

24)76 = T.inthe B, P.

26) 9= M.inaS. Y.

273 100 = D. C. at which W, B.

28) 9 = J. ontheS. C.
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