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The DOE-funded multipurpose Na
tional Laboratories have annual budgets in 
excess of $3 billion and a substantial frac
tion of their work is devoted to materials 
research and engineering. Indeed, in the 
aggregate, the National Laboratories to
gether consume a significant fraction of 
U.S. Department of Energy monies spent 
annually on materials science. In terms of 
staff and equipment, they are a national 
treasure. 

The defense-oriented National Laborato
ries have provided the materials under
standing, the new materials required for 
demanding environments, and the ex
treme reliability essential for U.S. nuclear 
credibility. Their response to their past mis
sion and the need to continue this mission 
in materials is, or ought to be, unques
tioned . 

... the raison d'etre of the 
National Laboratories Is not 
to generate production 
technology for Industry. 

On the other hand, as emphasized in the 
Packard Report,* it became dear the origi
nal missions for many of the other 
laboratories- to establish the scientific and 
technical basis for nuclear, and later-on al
ternative, energy sources-were often no 
longer a national priority. Hence, materials 
work in support of these activities was not 
always the best allocation of resources. 

In the past five years much has been 
done to re-focus missions, taking into ac
count the strengths of the various laborato-

*Report of the White House Science Council, 
Fedeml lAbomtory Review Panel, Office of Sci
ence and Technology, May 1983. 
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ries. The newly emerging missions have 
significant materials science and engineer
ing content. However, the excellent quality 
of the human resources and the magni
tude of the financial resources expended 
should motivate continued efforts to im
prove mission focus. 

The words of the Packard Report are still 
applicable: 

" ... the dearer a laboratory's missions are, 
the better the performance will be .... mis
sions must be consistent with the labora
tory's existing strengths and expertise 
.... missions of the Federal laboratories 
[should] be defined to encourage coopera
tion rather than competition with industry 
and universities ... :' 

With the above in mind, it is appropriate 
to ask two questions: What should Na
tional Laboratory staff and management 
do to ensure the success and survival of 
their materials activities? What can materi
als scientist outside the laboratories do to 
help? The following is more an agenda for 
discussion than any claim to pat answers. 

What Can the National 
Laboratories Do? 

... Realize that funding is largely a zero 
sum game ... that resource refocusing 
rather than enlargement is the name of the 
game. 

While it is important to improve chances 
that the science produced in the National 
Laboratories leads to useful technology 
and to set up mechanisms to assure appro
priate technology transfer ... the mison d'etre 
of the National Laboratories is not to gener
ate production technology for industry. 
Setting this as a principal goal is program
ming for failure. 

Experience shows that technology is 
most effective when generated dose to its 
point of use and under conditions where 
institutional barriers to transfer are mini
mal. True, we should work harder to ex-

tract technological value from the National 
Laboratories' science, and it will be neces
sary for the laboratories to modify their in
ternal structures when appropriate. 
However, it is essential to remember that in 
terms of the National Laboratories, useful 
technology is only a small amount of icing 
on a much larger scientific cake; science is 
where we should focus our major attention 
for mission improvement. 

The proper activity for each National 
Laboratory is to contribute the highest 
quality science to the information base per
tinent to its mission . A particular labora
tory's mission and the part of the 
knowledge base to be enlarged should be 
chosen to be vital to nationally prioritized 
technological directions. 

Appropriate technology activities 
should be carried on in the National Labo
ratories to assure relevant communication 
with putative customers and to decrease 
the impedance mismatch between science 
and engineering applications. 

... science is where we 
should focus our major 
attention for mission 
improvement. 

That part of the knowledge base chosen 
for enhancement should be an area where 
present university and private sector in
dustrial research is unable or unlikely to 
provide the needed infonnation. 

This is all easy to say, but picking a par
ticular area and mission will be difficult. 
The choices will be crucial. They ought to 
result not from shooting at targets of op
portunity, not from following a particular 
fad, but from balanced considered studies 
involving questions such as the following 
few examples: What does the semiconduc
tor industry need that the National Labora
tories might provide? What are the lacunae 
in our understanding of superconductiv
ity, high strength ceramics, light alloys, 
special performance polymers, etc.? How 
can processing be made a science? Which 
nationally relevant materials areas need 
more rigor? 

It will be necessary to make difficult 
choices and encourage- no, force 
specialization at various laboratories. But 
doing nearly everything is not an accept
able choice. 

What can Outsiders Do To Help? 
... Play an active role in the National Lab

oratories' search for missions ... realize that 
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decisions are crucial because they will em
ploy a national treasure and present a 
unique opportunity to focus our scientific 
pow rs on key materials problems ... en
courage in every way the exchange of peo
ple, ideas and priority views between the 

ational Laboratories, the private sector 
and universities. 

While it might be argued that it is pri
marily the job of National Laboratory per
sonnel to be pro-activist in seeking 
contacts, sabbaticals, exchanges, cross
institutional seminars, and personnel 
transfers, it is essential for the survival of 
materials science in industry and academia 
that U.S. science and technology and its 
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Not drawing on the 
resources of the National 
Laboratories is competing 
with a voluntarily assumed 
handicap. 

materials industry remain first-class world 
competitive. ot drawing on the resources 
of the ational Laboratories is competing 
with a voluntarily assumed handicap. 

The National Laboratories need help 
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Type 1211127 12A-Pressure Programmer! 
Display and 100 Series Baratron Sensors 
Computer based instrumcn~ wilh application 
specific software 10 measure, display, anai)7.C and 
coni.J'()J process parameters for pressure, 
vacuum, and How. 

Type 'lS6r1E7 Thermocouple Vacuum 
Gauges 
Economiall 1'3Uium ~ pressure rl1e:ISUrt:· 
merns from 2 to 10- - torr in non-corrosiw 
en1 iroruncms. 2 channd and S d\·umd 

Laboratory could help you the mo t? What 
would you like them to do? Do they know 
this? I there a ational Laboratory int m 
in your organization, or a cooperative re
search program, or a jointly supervised 
the is? When did you Ia t visit a National 
Laboratory? 

Some of the be t materials science in the 
world i done in our National Laboratories. 
Let's boost it and help it in it efforts, well 
under way, to have impact . The opportuni
ties are too great and the penalti too se
vere for "business as usual" in materials 
activiti sat th ational Laboratories. 
R.A. Laudise is a materials reseJirclrer and a 
manager of industrial reseJirch. 

Spinning Rotor Friction Gauge 
The lrall>fer standard for vacuum ~1gt: 
calibration in !he range of 10-' to 10- 1 torr 
\\ilhaccuracyofl '\, ofReading ±3 X 10- "torr. 

HI'S Seri 315 Pirani Gauge ystem 
ContinllOU\ high performance gt11L1"ill pul'J"lU>C 
l'aruum nx'a'\Urcmmt from 10- 1 to 100 wrr 
11ilh disc:.Tc:te poinl~ to atmot;pht:rc. Gauge ruhe 
fc-atur~ lt'lllptTatun: t'Oillpt11Salion lilr 
irnpro1 t'tl !'Irani C.augt: 'ltlhilil) 

.·x ~nuck Rood 
Andol'('f, MA 0 IIllO 
Tel (6Ji) 97S·23SO 
Telex: (6P) 97')-009-J 
Fax: (617) 97)-009:\ 

5 
Please visit booth no. 710 at the MRS Show in Boston, November 29-December 1, 1988. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.03333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.03333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c00650072002000310030000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e006500200028004a006f00750072006e0061006c00730029002e000d0028006300290020003200300031003300200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




