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3 I SNL’s Additive Interests

Sandia
telescope

Reduce risk, accelerate development
° simplify assembly & processing
° prototypes, test hardware, tooling & fixturing

Add value

> design & optimize for performance, not mfg

printed battery

HOT SHOT sounding
rocket lifts off from the

> complex freeforms, internal structures, integration Kauai Test Facility, Hi

° engineered materials

° gradient compositions e
lattice implementation
w/TO solutions from
PLATO,
Robbins, Add Mfg, 2016

° microstructure optimization & control

° multi-material integration

° “print everything inside the box, not just the box™

CoCrFeMnNi-Ta )

graded thin wall A particular graded
composition that was brittle
and fractured during
processing....

————— 100% CoCrFeMnNi

— — — — - 100% Tantalum
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Bradley Jared, Shaun Whetten Adam Cook, Bryan Kaeher, Alex Tappan
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Qualification Foundations
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Mitchell, in progress
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Schaller, J. Electrochem Soc., 2018

Boyce, Adv.
Eng. Mat., 2017
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Design Tools

Gl o o

PLATO

» @ 3load
» @ arch
» @ ball
» # beam
» # beam2
» @ michell
» g michell_restart1
» 9 verify
» 42 verify2
¥ @ widget
v L Geometry/Mesh
» @ iteration004
» @ teration008
» @ iteration012
» @iteration016
» @widget
» @plato (Killed
EEParameter Studies

@ 1item selected

Brett Clark, Josh Robbins, Miguel Aguilo, Kyle Johnson, Kyle Karlson

;
Command Panel | ] Settings =i

E1% [ Y| @ Geometry/Mesh: 'lteration016'

Cub File [Users/bwclark/Documents/PiatoRuns/widget files/iter

Journal File:  fUsers/bwelark/Documents/PlatoRuns/widget files/iter

Mesh File [Users/bwclark/Documents/PlatoRuns/widget files/sim
Next Steps

© Execute Geometry/Mesh Node

[ [2) widgeti 22 =H
begin objective
/7 cbjective type
type maximize stiffness
physics code to use for this objective
code sierra_sd
er of processors for this objective'

var s for fringe plotting
output for plotting dispx dispy dispz vonmises
load ids 1
boundary condition ids 1

end objective

boundary conditions available for objectives to refi
begin boundary conditions

fixed displacement nodeset 1 bc id 1
end boundary conditions

wu

Loads avoilable for objectives to reference
begin loads

"

sideset 1 value 1e5 265 4e5 load id 1

[ Job Status 53

@ Model View - Iteration016

Showing 252 jobs (limited to 500). 2 filters are active.

Job Name stage Queve Stat.
o widget Killed
o widget Killed
o widget Failed
o widget Killed
£ widget Finished

PP o9H/ o
'8 Consoe | [E Machines 2

Estimate Job Start for Processors: |16 2| Hours: 1

URL
ssh:/juno.sandia gov/gscratchfb.

idge.sandia.gov/gscr
ssh:/feclipse.sandia.gov/gscratc...
ssh://serrano.sandia.gov/gscratc...
ssh://ghost.sandia.govigscratchy...
ssh://chama.sandia.gov/gscratch...

[serrano

S Minutes: 0 |2 | @&

% Utiizes

Estimated Job Start for: 16 procs @ 0 ~
Immediately (2018-09-27 15:54.
Soon in 14 minutes (20

Today in Oh 33m (2018-09-2
Tomorrow in 8h (2018-09-28
Tomorrow in Sh (2018-09-28 0...
Tomorrow in 2h (2018-09-28 1...
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Performance Simulations
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mechanical inherent strain reduced order model, 60 cpus, 30 min run time
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representing porosity as initial damage
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prediction for Sandia Fracture Challenge
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material response w/voids & surface roughness




. s Build Scale Thermal + Mechanics
MOdeIS Brldgl ng Length Scales K. Johnson, K. Ford, L. Beghini, M.
Solidification Scale Thermal Stender & J. Bishop
M. Martinez, B. Trembacki, D. Moser

LAMMPS
Free-Surface Motion «Curvature & Maragoni Stress 5.000e+08
VA(I:»DEFEM *Recoil Pressure
A R I A . -Ablative Radiative & 370643
Convective HeatLoss 3
—25e+8
D G I O Gaussian LaserFlux .
A A . - v

Powder Spreading
D. Bolintineanu

Powder Behavior

M. Wilson

Build Scale Microstructure
T. Rodgers, J. Madison

106 103
Length Scale (m)
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30RN QUALIFIED

“Changing the Engineering Design & Qualification Paradigm”

° leverage AM, in-process metrology & HPC to revolutionize product realization

o accelerating desien to production
g g P

AM
Process

| Densified [ «der
| Structure f&

Guide
material / part performan thermal history during bi-
ateria sil,731 ulaz'on ance Performance & In-Situ directional metal deposition
Predictions AM 17-4PH tensile dogbone Measurements )
(aque) & stress-strain response
Exemplar Alinstante
Performance Properties

Exemplar | Property
Models pd Aware

Data Analytics Processing

Process Materials
Models Models

process simulation
17-4PH dogbone

porosity

Roach, SFF Proceed., 2018




