Group 1: Research for
Materials Design

Group members:

B. Blaiszek (U of Chicago); C. Campbell (NIST);
V. Cespi (Penn St U), P. Collins (lowa St U);

B. Gulsoy (Northwestern U); T. Mayeshiba (U of
WI); K. Munch (NREL); L. Rathbun (Cornell U)

NIST

S
: f =24 THE UNIVERSITY OF GRS °
National Institute o ! S Y
sdrtsnd ooy & CHICAGO NORTHWESTERN Argonne
eparimentortommerce —— NOUORIARWESIERN O yatioNAL LABORATORY
UNIVERSITY

CHIMaD




Database

Phase I: Phase II: Phase IllI: Hierarchy
Concept Design Qualification
. A (—.\
iCMD™ [ Define Goals ] —.>[ Modeling ] Design Properties
L ¥ : — Allowables |—» «
Framework, | : Y Data Databases
Process & Conce;_)t i [ Design ] \__vdla
Generation | [ Scale-Up |
Methodology * | * * © =
: omponen
Concept | [_Prototype | : Process " Demo
Evaluation | i | Optimization
i ﬂ&@ E i g
i C Q
g ———————————— S b
__________ @__________________________@____________@____. 2
TN |2
Materials by Design®: System Accelerated Insertion of Materials: : Constitutive: '§
ICME Engineering & Synthesis, Robust Uncertainty & Design Allowables Rt Law (N S
b4 Design & Process Optimization ™ Quantification. Tools: iCMD Platform, I Databases | “
L "::"c'fld% Tools: iCMD Platform, iSIGHT, D3D iSIGHT, DAKOTA, JMP == —|- e g
— odels, )
(=) £
o & Tools Mechanistic Models: Process-Structure and Structure-Property Models i~ Microstructure §
‘_3 Tools: iICMD Platform, PrecipiCalc®, Thermo-Calc, DICTRA, ABAQUS, DEFORM, D3D Databases [¢ " &
r- itttk Sl [
= Materials Processed Data: Thermo-Chemical, Kinetics and Property Databases el
g Genome Tools: Thermo-Calc, DICTRA, ESPEI-SQL
= Tools
T — e m e m e mmm—— - | e e —— e m e m e =
undamental Proto Data: Experimental Data, First Principle Data ﬁ-':>
D | o e —— - — — — - —_ - Tools: Experiments, FLAPW,VASP, ESPEI-SQL _ _ ___ _______ A

Focus (phase-based property data needed to build
Composition, temperature, pressure dependent CALPHAD-base databas
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What data and tools are needed for
research for materials design?

 Data Needs
— CALPHAD Proto Data

» Thermodynamic quantities, diffusion mobilities, molar volumes etc.

— Access to CALPHAD descriptions

— Access to Design specifications (Granta -design selection)
» Key characterization parameters are missing (e.g defect information)
— Property/Performance data (phase-based)

— Characterization of synthesis process and quality of material (beyond
fundamental properties, TEM characterization, defect
characterization)

— Better characterization processing
« Tools

— Integrated CALPHAD-type tools with mechanistic tools to predict
property and performance

— Uncertainty analysis and propagation / Quality of data
— Translators

— Capture Code/Data - DOCKER instances
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Key points of Group 1 discussion

* Need to make data curation part of the
research workflow

* Access to data can be control at different
levels during the research project

* Need for basic schemas for materials that
the community can build on
— Processing
— Characterization
— Property measurements

CHiMaD —




Group 1
proposed low barrier activity

Improved the understanding of raw data
formats

Encourage publication of both CALPHAD
TDB (functions) and POP (assessed
experimental and computational)

Agree on common exchange standard
data - translators for sharing

Develop successful cases of data curation
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High Barrier Activity

 Materials Lab notebook
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Requirements/needs/collaborations
to accomplish activity
« Community building activity for DFT data

needs (what needs to be save, eg wave
functions)

 Community building for data schemas

* Encourage instrument vendors to make
data schemas open
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