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Research |

° precision manufacturing: diamond turning, micro-machining, laser processing, metrology,
opto-mechanical systems, precision design & assembly

° additive manufacturing: material assurance, laser-powder bed fusion, in-situ monitoring,
machine metrology, process-structure-properties, process optimization, structural meta-

microsystems-enabled photovoltaics (MEPV) I
materials, design optimization, design for AM

> AM metal team: 4 staff, 2 technicians, 2 post-docs, 1 student ‘ diamond turning

; : ; ; Al mold
o larger AM effort across Sandia encompasses multiple sites, centers, projects, >100 people over past 3-5 years me

Additional keywords

> computed tomography, qualification, product acceptance, high performance computing,
ICME, material testing & characterization, machine learning
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3 | Metal Additive Processes
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4 | Material Assurance

Material formation concurrent w/geometry
° want to predict part/material performance
o feedstock certs inadequate for performance

> how to ID a bad part?

> complexity isn’t “free”

° requires significant design margins and/or tigorous post-process inspection /
validation

Quantify critical material defects & useful signatures

> D-tests, NDE, process monitoring, mod-sim, ?

Understand mechanistic impacts on properties

° build process-structure-property relationships to predict margins &
reliability
° characterize stochastic response to design for uncertainties

° provide scientific basis for qualification of AM metals for high
consequence applications
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6 Qual ification Tomorrow 316L SS dogbone array

with 25 dogbones, 1x1mm

gau \\\\\\\\\

“Changing the Engineering Design & Qualification Paradigm”
° leverage AM, in-process metrology & HPC to revolutionize product realization

o accelerating desien to production
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SPPARKS microstructure prediction
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FUNDING SOURCES

Lab Directed Research & Development

NNSA: Additive Coordination Team, Advanced Certification and Qualification
o supporting work by Carolyn Seepersad (UT-Austin), Chris Saldana (GT)

Sandia mission programs
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