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  NIST LABORATORY PROGRAM!

Associate	
  Director	
  for	
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  May	
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  Office	
  
Standards	
  Services	
  Division	
  
NIST	
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NIST Lab Resources for FY13 

•  ~ $580 million from Direct Appropriations 
•  ~ $120 million from Other Federal and State Agencies  
•  ~ $50 million for other reimbursable services 

Driving	
  innova<on	
  through	
  	
  
Measurement	
  Science	
  and	
  Standards	
  

Metrology	
  Laboratories	
  

Accelera<ng	
  the	
  adop<on	
  and	
  deployment	
  of	
  
advanced	
  technology	
  solu<ons	
  

Technology	
  Laboratories	
  

Providing	
  world	
  class,	
  unique,	
  cuJng-­‐edge	
  
research	
  facili<es	
  

Na<onal	
  User	
  Facili<es	
  

	
  
Communica<on	
  
Technology	
  
Laboratory	
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Material	
  Measurement	
  Laboratory	
  

Associate	
  Director	
  for	
  
Measurement	
  Services	
  
Robert	
  L.	
  Wa8ers,	
  Jr.	
  

Director	
  
Laurie	
  Locascio	
  

	
  
Deputy	
  Director	
  
Michael	
  Fasolka	
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  of	
  Data	
  
and	
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  of	
  
Reference	
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Chief:	
  	
  	
  
Eric	
  Lin	
  

Chief:	
  	
  	
  
John	
  Small	
  

Chief:	
  	
  	
  
Mike	
  Tarlov	
  

Chief:	
  	
  	
  
Carlos	
  

Gonzalez	
  

Chief:	
  	
  	
  
Stephanie	
  
Hooker	
  

Chief:	
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  Plant	
  



4!

MML AT A GLANCE!
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FY13	
  Fiscal	
  Resources:	
  ~	
  $150	
  M 	
  	
  	
  
• Direct	
  Appropria9on 	
  ~73%	
  
• Other	
  Government	
  Agency 	
  ~	
  16%	
  
• Measurement	
  Services 	
  ~	
  11%	
  	
  	
  	
  	
  	
  

Boulder, CO Gaithersburg, MD Inst. for Bioscience and 
Biotech. Research (IBBR) 

University of Maryland 

Hollings Marine 
Laboratory (HML) 
Charleston, SC 

Staff:	
  
~	
  530	
  NIST	
  Employees	
  

~440	
  Technical	
  Staff	
  
~	
  350	
  NIST	
  Associates	
  

Brookhaven National Labs (BNL)  
(NIST Beamlines at NSLS & NSLS-2) 
Upton, NY 
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CENTER OF EXCELLENCE FOR ADVANCED 
MATERIALS RESEARCH!

Northwestern	
  University	
  
Evanston,	
  IL	
  

Focus:	
  developing	
  the	
  next	
  
genera9on	
  of	
  computa9onal	
  
tools,	
  databases	
  and	
  
experimental	
  techniques	
  to	
  
enable	
  “Materials	
  by	
  Design”	
  

Center	
  for	
  Hierarchical	
  Materials	
  Design	
  
(CHiMaD)-­‐	
  led	
  by	
  Northwestern	
  University	
  
	
  
Consor9um	
  Members	
  
•  Northwestern-­‐Argonne	
  Ins9tute	
  of	
  Science	
  

and	
  Engineering	
  
•  Computa9on	
  Ins9tute	
  (a	
  partnership	
  

between	
  the	
  University	
  of	
  Chicago	
  and	
  
Argonne)	
  	
  

Others	
  closely	
  involved	
  include	
  
•  QuesTek	
  Innova9ons	
  
•  ASM	
  Interna9onal	
  
•  Faye_eville	
  State	
  University	
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Office of Data and Informatics!
 !

Key Functions!
Next	
  Genera<on	
  of	
  NIST	
  SRD	
  
•  Strengthen	
  marke9ng	
  and	
  
distribu9on	
  mechanisms	
  

•  Develop	
  Quality	
  Framework	
  for	
  
reference	
  data	
  

•  New	
  Products	
  and	
  Delivery	
  Modes:	
  	
  
e.g.	
  SRMDs	
  

“Material”	
  Data	
  Science	
  
•  Data	
  Mining	
  and	
  Analy9cs	
  for	
  Chem,	
  
Bio,	
  Materials	
  

•  Knowledge	
  Genera9on	
  from	
  Big	
  
Data	
  in	
  our	
  Fields	
  

•  Metadata	
  and	
  interchange	
  
standards	
  

Resource	
  for	
  MML	
  Researchers	
  
•  Best	
  prac9ces	
  for	
  Data	
  Deluge	
  
•  Reduce	
  Redundant	
  Efforts	
  
•  Manage	
  emerging	
  trends	
  in	
  scholarly	
  
publishing	
  

Liaison	
  and	
  Lead	
  
•  Key	
  partners	
  in	
  ITL	
  
•  NIST/MML	
  Efforts:	
  	
  MGI,	
  
Bioinforma9cs,	
  Data	
  Groups	
  

•  Government-­‐wide	
  direc9ves/	
  
interpret	
  new	
  regula9ons	
  

•  Champion	
  data	
  driven	
  proposals	
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MATERIALS SCIENCE AND ENGINEERING!
Division Function:  !

Provides the measurement science, standards, technology, and data 
required to support the Nation’s need to design, develop, 
manufacture, and use materials.!

!
!

Capabilities:!
•  Metallurgical materials science (e.g. alloys, solidification, processing)!
•  Polymer & colloidal materials science (e.g. carbon nanotubes, nSoft)!
•  Microstructure, nanostructure (e.g. microscopy, scattering)!
•  Mechanical performance (NCAL, ballistic fibers)!
•  Materials data and computational tools (MGI)!

Groups:!
•  Polymers & Complex Fluids (Kate Beers)!
•  Functional Polymers (Chris Soles)!
•  Functional Nanostructured Materials (Albert Davydov)!
•  Mechanical Performance (Jon Guyer) !
•  Thermodynamics and Kinetics (Carrie Campbell)!

Chief:	
  	
  Eric	
  Lin	
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MATERIAL SCIENCE AND ENGINEERING 
CELEBRATION  
 
MAY 20 , 2014!

100	
  years	
  of	
  Metallurgy	
  
50	
  years	
  of	
  Polymers	
  
	
  
h_p://www.nist.gov/mml/msed/msed-­‐centennial.cfm	
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 Tuesday, April 29!
NIST Diffusion Workshop /CALPHAD Proto Data Workshop  (Joint Session)!
 !
8:30-9:00 Introduction and Welcome to NIST!
!
9:00-9:30  “Essential information to build up the diffusion genome,” John Ågren (KTH)!
!
9:30-9:45 Discussion!
!
9:45-10:30  Update on NIST Materials Data Informatics Efforts  (Campbell, Kattner, Dima, Youssef, 
Bartolo) !
!
10:30-11:15   “Augmenting NIST/TRC Data Technologies to Aid the Materials Community” (Kenneth 
Kroenlein  and Vladimir Diky, Thermodynamic Research Center, NIST)!
!
11:15-11:30  Data and Simulation Management Tools (Dan Wheeler, NIST) !
!
11:30-12:00  Discussion/Diffusion Workshop Wrap-up!
 !
 !
!
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 Wednesday April 30!
 !
8:45-9:00  Logistics !
!
9:00-9:30 Data Federation Discussion, Laura Bartolo (Kent State)!
!
9:30-10:00 Discussion on Community Involvement and Support  (Interactions with Publishers)!
 !
10:00-10:15  Break!
 !
10:15-11:00  Ontology Building:  Term Association !
 !
11:00-11:30  Workshop wrap-up: How to keep the process moving forward !



12!G.	
  B.	
  Olson,	
  2013	
  	
  

Focus	
  for	
  workshop	
  (phase-­‐based	
  property	
  data	
  needed	
  to	
  build	
  
Composi9on,	
  temperature,	
  pressure	
  dependent	
  CALPHAD-­‐base	
  databases	
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Need for reference diffusion data for the pure elements!
Current process:!
!

Search	
  	
  data	
  

Digi9ze	
  Data	
  	
  

Plot	
  data	
  	
  

Determine	
  
Reference	
  Values	
  
for	
  Assessment	
  

use	
  

CALPHAD	
  user	
  needs	
  data	
  for	
  A-­‐B-­‐C	
  system,	
  	
  

Search	
  infrastructure	
  

Search	
  returns	
  
available	
  data	
  
And	
  points	
  out	
  
missing	
  data	
  

Interfaces	
  for	
  
input	
  of	
  

computa9onal	
  
and	
  experiment	
  

data	
  

Federated	
  
System	
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PURPOSE OF A PHASE BASED DATA REPOSITORY SYSTEM: 
!FACILITATE CRITICAL ANALYSIS  PART OF THE ASSESSMENT PROCESS.  
!WILL NOT REPLACE ASSESSOR’S JUDGMENT ON MODEL SELECTION OR WEIGHTING OF DATA !

Data	
  repository	
  
would	
  make	
  this	
  
part	
  of	
  the	
  
process	
  more	
  
efficient	
  
	
  

Thermo-­‐Calc	
  User’s	
  
Manuel:	
  Version	
  S	
  p	
  
12-­‐4	
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Monday, April 28!
 !
8:30-9:00  Introductions and Welcome  (Coffee and Bagels will be available)!
 !
9:00 -9:30 “Short-Circuit Diffusion In Recrystallizing Microstructure: Diffusion Properties of a 
Recrystallization Front,”  Sergiy Divinski  (University of Münster)!
!
9:30-10:00 “Design and Modeling of Grain Boundary Diffusion Experiments in Magnesium Thin 
Films using SIMS,”  Nagraj Kulkarni!
!
10:00-10:30  Discussion/Break!
!
10:30-11:00  “Chemical Diffusivities and their Hidden Concentration Units,”  John Morral (Ohio 
State University !
!
11:00-11:30  “Precipitation simulation of Ni-base superalloys, Fan Zhang (CompuTherm)!
!
11:30-11:45 Discussion!
11:45-1:00 Lunch (NIST Cafeteria) !
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Monday, April 28!
 1:00-1:30  “Diffusion and Mobility in Co-Al-based Ternary Alloys:  Diffusion Couple Experiment and Assessment,"  
Yuwen Cui  (IMDEA Materials Institute)!
 !
1:30-2:00 “Diffusion in Co-Al-W-Ni System: Initial Diffusion Couple Observations,” Kil-Won Moon, Eric Lass, Carrie 
Campbell, William Boettinger (NIST) !
 !
2:00-2:30  “Mobility Database Development for Magnesium Alloys,” Michele Manuel, (University Florida)!
 !
2:30-3:00  “Role of Solid State Diffusion Studies in Materials Selection and Process Design for Development of Low 
Enrichment U-Mo Metallic Nuclear Fuel Systems,” Yongho Sohn (University of Central Florida) !
 !
3:00-3:30 Discussion/Break!
!

3:30-4:00  “Automating ab initio diffusion calculations with the MAterials Simulation Toolkit (MAST)” Dane Morgan, 
(University of Wisconsin)!
 !
4:00-4:30  “Ti-O-M interaction between oxygen and metal (M) substitution in titanium for oxygen diffusion change,”  
Dallas Trinkle (University of Illinois) !
 !
4:30-5:00  “Diffusion of Oxygen in Ni and Fe due to Substitutional Vacancy from DFT calculations,”  Zi-Kui Liu (Penn 
State University) !
 !
5:00-5:30  Discussion!
6:00  Workshop dinner !
 !
  !
!


