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•! ~ 3,000 Employees; 1,800 Scientists and 
Engineers 

•! ~ 2,800 Associates and Facilities Users  
•! ~ 400 NIST Staff on ~1,000 national and 

international standards committees &
&
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Gaithersburg, MD 
62 buildings; 578 acres 

Boulder, CO 
26 buildings; 208 acres 
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House Committee on Coinage, Weights and 
Measures … on the establishment of the 

National Bureau of Standards (now NIST)   
May 3, 1900 
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1905 
•! Standard samples program begins 

with “standardized irons” in 
collaboration with the American 
Foundrymans Association.    

&&

1906 
•! At the request of the Association of 

American Steel Manufacturers, the 
Bureau began work on certification 
of 17 types of steel. 
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1920s 
•! Auto engines in the 

dynomometer lab   

1980s 
•! Automated 

Manufacturing 
Research Facility  

2000s -  
•! Material property data/ 

models/tests/standards 
for automotive 
lightweighting 
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NIST$Center$for$Automo0ve$Lightweigh0ng$N$Mo0va0on$

Aluminum'BodyHinHWhite'

•  Industry&Design&Requirements:&
•  Crashworthiness&
•  Specific&SFffness&(The&“Shopping&Cart&Standard”)&
•  AestheFcs&
•  Manufacturability&
•  Performance&(0@60,&Stopping,&.&.&.)&

•  Currently:&&Auto&Body&Die&Design&Models&Are&ExperienceHBased'(100+&years&with&steel)&

•  Aluminum&–&Large&Springback,&Surface&Roughness,&Sudden&Failures,&Welding&

•  Advanced&High&Strength&Steel&–&Fails&Unexpectedly,&Weld&Strength&

•  Polymer&Composites&–&Too&Slow&To&Manufacture,&Joining&

•  Magnesium&(Holy&Grail)&–&Can’t&Form&Cold,&BriZle,&Corrosion,&Joining&.&.&.(MGI)&

Industrial'Need'From'NIST:''BeLer'Standard'Tests'and'Material'Data'

U@lized'Across'the'En@re'North'American'Industry'

Problem:$$Simula0ons$Give$Incorrect$Die$Designs$Because$of$Inadequate$Material$Models$

Acura&MDX,&Great&Designs&in&Steel&2008&

• &&Die&tryout&wastes$$400M$and$37$weeks/cycle$
across$the$industry$–$using$mild$steel$

&
• &&US&Auto&Industry&is&moving&to&Advanced&High&

&Strength&Steel,&Aluminum,&&&Magnesium&

NIST$Center$for$Automo0ve$Lightweigh0ng$–$Scale$of$Problem$

Example$of$problem:$$$
$

2010$Camaro$rail$die$–$$
113$tryouts$AND$10'months$$
with$an$AHSS$(SAE$news)&

&
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Advantages 
 
1.! Low Cost Raw Materials 
2.! High Speed Manufacturing 
 
 
Disadvantages 
 
1.! High up-front engineering costs 

Economy of Scale 
 Through         

Mass Production 
3.! Experienced Workforce 

2.! No experience with: 
 - New materials 
 - New manufacturing processes 
 - New product design & requirements 
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Symposium Summary 
 

B. Budiansky 
 Harvard University 

GM Consultant 

Budiansky’s Dream 
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Problems&ProhibiFng&His&Dream:&

• &&Material&properFes&not&well&understood&
• &&Mechanical&tests&too&simplisFc&and&unrealisFc&

• &&Modeling&complex&paths&a&nightmare&
• &&Everything&described&in&terms&of&strain,&not&stress&
• &&New&materials&require&starFng&all&over&again&

One'Poten@al'Solu@on:''Tie'Complex'Proper@es'To''

Material'Microstructure'and'History'

• &&Stress&is&a&state&variable,&with&a&�unique�&value&for&failure&
• &&Complicated&strain&paths,&with&proper&consFtuFve&laws,&can&

&be&mapped&to&corresponding&stresses,&independent&of&
&material&

• &&Springback&compensaFon&more&direct&
• &&IntroducFon&of&new&materials&more&straighworward&

Our Boundary Conditions"

•  Want&a&“NIST@y”&role&
•  Measurements,&data,&standards,&helping&industry&

•  Broad@based&Impact&on&the&Industry&

•  Don’t&“Pick&Winners&and&Losers”&

•  Timely&and&Appropriate&Impacts&
•  Both&long@term&and&short@term&help&
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NCAL Timeline – Quite a Ride"
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NCAL Workshop"

ParFcipants:&&&
•  AutomoFve&@&Ford,&GM,&Chrysler,&Toyota,&Honda&
•  Steel&Companies&–&Arcelor&MiZal,&Nucor,&USS,&Severstal,&

&Thyssen@Krupp&
•  Aluminum&Companies&–&ALCOA,&Novelis&
•  Polymer&Companies&–&DuPont,&Dow,&SABIC,&PPG,&BASF&
•  Academics&–&NWU,&CMU,&Wayne&State,&Colo.&School&of&Mines,&&

&UCF,&Ga&Tech,&OSU,&MSU,&Mich&Tech,&UNH&
•  Other&government:&&DOE,&OSTP,&ONR,&Army,&NSF,&ORNL&

May&23@24,&2013&
Purposes:&

•  Assessment&of&current&acFviFes&and&new&faciliFes&of&NCAL&
•  If&we&expand,&what&are&the&prioriFzed&list&of&needs?&
•  ConsorFum&discussion&

IndustryHAuthored'Report'on'Industry'Needs'

Results:&
&
•  NCAL&staff&are&essenFal&partners,&naFonal&resource&
•  Go@to&partners&for&measurements&and&data&
•  If&NCAL&is&expanded,&the&prioriFes&are:&

•  Polymer$composites&–&consFtuFve&laws,&failure,&high&rate&
•  MulFpath&mulFaxial&stress@strain&data&–&in&progress&
•  New&consFtuFve&laws&
•  Digital&Image&CorrelaFon&standards&and&best&pracFces&
•  Retained&Austenite&and&Residual&Stress&measurement&–&in&progress&
•  FricFon&
•  Bulge&TesFng,&Hole&Expansion,&&.&.&.&(direct&simulaFve&tests)&

•  LightweighFng&ConsorFum&
•  “Great&Idea”,&“The&sooner&the&beZer”&(GM),&&

&“Does&it&have&to&be&a&check&or&can&it&be&a&P.O.?”&(Ford)&
•  HOW?&

NCAL Workshop"
May&23@24,&2013&



Timely Convergence"
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Working With Industry – Lessons Learned"
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Uniaxial Tension/Compression Testing 
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