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kinetics of B2-L21 Ordering in Ni-Co-Mn-In
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o Maximum bulk modulus(K)
o Minimum shear modulus(G)
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UFeatures used:
o Electronic structure properties
> Chemical composition
- Empirical model parameters -
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Multi-objective : EHVI — Maximize ductility index by maximizing K and minimizing
G: table and bar chart representation of same data
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Motivation: Calculations of Ti2AIC — Cr2AIC phase diagram
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Order Disorder transformation

Model approach

Defect excitation energy

SQS approach to
evaluate vacancy
concentration

Equilibrium vacancy concentration

Vacancy
annihilation

Nonequilibrium vacancy concentration

Kinetic model of

order-disorder
transformation

Calculated L2, order during annealing and final quenching

L21 order degree and vacancy concentration when annealing after WQ L2, order degree and vacancy concentration when annealing after FC

Random sampling of
a new candidate

Calculation of the joint
distribution, 1(8),
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Thermo-Calc Optimized Phase Diagrams vs. MCMC Optimized Phase
Diagram with Uncertainty Band

A Path Planning Algorithm for Functionally Graded
Materials Design

Problem Motivation X

923K /AP,
Functionally-Graded Material (FGM) ‘

Characterized by a variation in
composition or structure gradually over
volume

Consider an FGM made via Additive

Manufacturing
Composition changed layer by layer

Rapidly-Exploring Random Tree

RRT*
Finds shortest path (optimal solution)

RRT*FN
Finds shortest path with less samples

RRT RRT* RRT*FN
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Path planned successfully in FeNiCr space
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Figure 4: The resistance of the two microstructures against Cu dissolution under different current densities at 180°C. Top row
{Case 1 or Sn-retained microstructure) from left to right: a) Initial state, b) 4 x 10° M. after 125 hours, ¢) 4 % 107 A2 after 8
hours, d) 4 x 10% V,.,.* after 20 minutes, Bottom row (case 2 or Sn-exhausted microstructure) from left to right: €) Initial state, f)
4 % 10% A2 after 80 hours, g) 4 x 107 4.2 after 80 hours, h) 4 x 10* 4,2 after 80 hours. i} 4 x 10” 442 after 36 hours
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Multi-Scale Multi-Physics Modeling of Inconel 718

during Selective Laser Melting

Computational Overview

Melt Pool
Geometry

Material

Composition

Properties

" FE Model\:

Solidification

| |
| |

Precipitation

Processing

Power Hatch Spacing

Hatch Pattern

a) Glide Plane

Phase Fraction NiyTi;

~

T N (35pm Hatch) (120pum Hatch)
1y . . il
[ £ -120pm
s o e
= :‘w\"’j_,_ ‘l . Hatch
;— = { " Distance : e '“’.\'\\\
. - s \.)0\\'“

e S i b) 4-fold Screw

-150m

Powder
Layer
Thickness

Precipitation (NiTi)

X/mm 2.835
[

U Phase Fraction [unitless]-*"

Overview of the Developed Modeling Framework
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Growth Structure

Size and morphology
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Thermodynamics

Investigation of the Effect of Kinetic Parameters on Growth Morphology
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