This paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed
in the paper do not necessarily represent the views of the U.S. Department of Energy or the United States Government.

SAND2019-1715C

Neutron Lifetime to National
Security: Careers in the
National Laboratories

ERETTIL ) ) 3

PRESENTED ‘BY

Susan Seestrom

Associate Laboratories Director and Chief Research Officer,
Advanced Science and Technology (Division 1000) ©BERdY NISA

y— Sandia National Laboratories is a multimission
laboratory managed and operated by National
@ o ¥ . Technology and Engineering Solutions of Sandia
2019 Stockpile Stewardship Academic Programs Symposium SAND REPORT NO. SAND2019-TK Lo Uy e
Energy’s National Nuclear Security Administration

February 19, 2019, Albuquefque, NM under contract DE-NAO003525.




World-Class Capability Leads to Uni




3 Sandia Develops Advanced Technologies to Ensure Global Peace
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A Career in Science and Manageni LY
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Science-Based Engineering Key to




+ Sandia’s Nuclear Weapons Missior i

Sandia designs all non-nuclear components

" Warhead system integration
" Production

* Non-nuclear component design
and qualification

Fundamental science, computer
models, and unique experimental
facilities are used to understand,
predict, and verify weapon systems
performance.




3D Imaging Measurements

Impact Speed: 382 + 4 ft/sec
Impact Angle: 1.4 +0.3°
Angle of Attack: 1.9+ 0.3°
Distance From Target Center: 0.12 + 0.01"

target normal

unit velocity vector

000.322

displacement mag [mm]
acceleration [G

6.2 0.4 0.6 0.8 7 2 0.2 0.2 0.4 0.6 0.8 1.6
time (sec) = +0.117711 time (sec) = +0.117711
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Mission Requires Increasing Syste ARG

Experiments and simulation work together

" Optimize performance of impact fuze in
various environments

= Use of ‘virtual builds® to explore design
trade space

" Simulations used to optimize tests

" Simulations provide insight into damage
that is not experimentally accessible

100s of virtual builds
1000s of virtual tests
Millions of CPU hours




" Accelerating Design to Productio LY

Modeling/simulation and additive manufacturing can reduce the number and speed of
design-build-test iterations

" Needed quick turnaround production of metal
parts

" Used metal laser powder bed fusion
" Printed additional material test coupons

® Produced an estimated 60% time and cost

savings
316L SS ESD faraday cage ..
covers for sounding rocket ‘ - z/! z 4/\\<\
telemetry circuit boards. . = . A
Printed parts (above, right);
assembled (bottom right). i Q




12 Transitioning Designs into Missio
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13 Extraordinary Control of Shape a
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14 Real-Time Multi-Physics Designs /
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15 Predicting Design at the Microsca




16  Microstructure Predicts Performsa
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17 Requirements for Future Advance
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18 High-Impact Decisions Require H
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NNSA National Laboratories Offer Rich Careers — Join Us!
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Challenging technical problems and amazing
tools

Important and unique missions

Many different op
technical work to
and management






€S:

21 Enabling Novel Designs
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The Neutron in the Universe
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The Neutron Lifetime Determine
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24 Two Techniques Are Used to Mea
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Sandia’s Changing National Securi

EPs
1, bio, space,
terrorism

volving national
security
challenges




