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Advanced Materials and Manufacturing Technologies Office
Supporting Clean Energy Manufacturing

Batteries and long duration storage
' Wind turbines and wind blades
Hydropower components
Castings/forgings

Industrial motors

Hydrogen storage

High efficiency conductors

Power electronics

Microelectronics

Manufacturing Technologies, Materials, Workforce

 Manufacturing Technologies: smart manufacturing, Al/ML, cybersecurity, high performance
computing, roll-to-roll manufacturing, additive manufacturing, circularity

* Advanced Materials: advanced composites/metals/ceramics, critical materials, high
conductivity metals, harsh service condition materials

* Workforce: training programs, curricula development, entrepreneurship
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Enabling Resilient, Innovative Domestic Manufacturing

Vision: A globally competitive U.S. manufacturing sector that accelerates adoption of innovative
materials and manufacturing technologies in support of the energy sector.

Resilient Supply Chain
Industrial Competitiveness

Environmental Sustainability

Transforming Transforming

Energy Manufacturing

Electricity Electricity
Generation Storage Transmission

Innovations in cross-cutting materials

and mqnufacturing technologies are Advanced manufacturing processes/systems
needed for leapfrog advances in the Advanced materials

US energy sector Energy technology manufacturing
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Manufacturing Technology Analysis and Strategy

Pr— R MATIOMAL &
ENERGY & ENERGY ACADEMIES mm

America’s Strategy to . q
Secure the Supply Chain g;l’t;ecsailmh;l:mnals
for a Robust Clean

Energy Transition

NATIONAL STRATEGY FOR
ADVANCED MANUFACTURING

L3, Deparimem of Energy

LLE. Daparsnant of Energy Rasoanss 10 Exacusva A .-?P_.“-e!l."." 'l:']"' rha

oAb s s B SUBCOMMITIEE ON ADVANCED MANUFACTURING

Options for a National Plan COMMITTER (N TECHMNOLDGY

for Smart Manufacturing
af the

MATIOIHAL SCIENCE AND TECHNOLOGY COUNGCIL

* Analysis guided research to drive impact of manufacturing innovation for supply chain
resiliency and industrial decarbonization goals.

 Technology roadmapping for key manufacturing and materials technologies.

» Strategy development for manufacturing innovation in multiple areas including critical

materials, smart manufacturing, circular economy, power electronics, microelectronics,
harsh environment materials.
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AMMTO'’s Innovation Ecosystems

Energy Innovation Hubs

* Integrated, multidisciplinary research centers that combine basic and applied research
with engineering to accelerate scientific discovery and address critical energy issues.

Manufacturing USA Institutes

* Network of manufacturing innovation institutes created to secure U.S. global leadership
in advanced manufacturing through large-scale public-private collaboration on
technology, supply chain, and education and workforce development.

Lab-led R&D Consortia

* Leverages unique facility capabilities and expertise in advanced manufacturing at

national laboratories to work collaboratively on industrial-relevant, pre-competitive R&D.

Lab-led R&D Manufacturing and Pilot-Scale Facilities

« Strategic investments in physical assets at labs to advance clean energy manufacturing.

Lab-led Infrastructure for Manufacturing Industry

* Provides access and connectivity to lab programs, codes, facilities and experts in areas of

entrepreneurial incubation and high-performance computing.
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Critical Materials: Major R&D and Demonstration Investments

Critical Materials Accelerator FOA (link)

Critical Materials Innovation Hub (link) (CM|

Focused on RD&D to foster lab/industry
partnerships to prototype/pilot technologies
and processes proven at the bench scale to
accelerate adoption of innovative solutions to
address critical material high impact areas

Focused on R&D to support advancing cost-
effective extraction, separation, processing,
metallization, substitution, and recycling of
critical materials, to support domestic supply
chains for high-value add technologies that
rely on these materials (e.g., permanent
magnets, energy storage, electronics).

s CRITICAL
8 MATERIALS
& COLLABGRATIVE

DOE CMM Strategy:
D A

Basic Science, Applied Research & Development,
Demonstration, & Commercial Deployment

o I

Improve Material Build the
& Manufacturing Circular
Efficiency Economy

Conduct Enabling Activities

@ =z @

Analysis & Market international Education &
Advanced Assessment & Engagdement Workforce
Tools Development & Standards Development

https://www.enerqgy.qov/critical-minerals-materials
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https://www.energy.gov/critical-minerals-materials
https://www.energy.gov/eere/ammto/funding-opportunity-announcement-critical-materials-accelerator
https://www.ameslab.gov/cmi

Critical Materials: Other Related Investments

Next-Generation Battery

Transformative Battery Manufacturing FOA (link)

e Focused R&D to address processing gaps between bench-scale
manufacturing and industrial-scale manufacturing of next-generation
batteries with a focus on flow batteries, Na-ion batteries and battery
manufacturing equipment.

Circularity-Focused Prizes

1) Electronics Scrap Recycling Advancement (E-SCRAP) Prize (link)

 Focused on building partnerships across the recycling value chain to AL
optimize/integrate critical material separation/recovery technologies, 2 e o
and develop/demonstrate innovations along the e-scrap value chain. oS W

2) Re-X Before Recycling Prize (link)
MADE O
« Focused on stimulating innovation in circular economy approaches that '*::S‘ : e
. . B — . -l
unlock new or expanded supply chains that can reintegrate end-of-use .;%-ﬁ' “" : |
products into the economy via re-use, repair, refurbishment, e e; gmafig
remanufacturing, and/or repurposing (“Re-X"). S P
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https://www.energy.gov/eere/ammto/ammto-releases-157-million-funding-opportunity-advance-domestic-manufacturing-next#:%7E:text=The%20U.S.%20Department%20of%20Energy's%20(DOE)%20Advanced%20Materials%20and
https://www.energy.gov/eere/ammto/electronics-scrap-recycling-advancement-prize
https://www.energy.gov/eere/ammto/re-x-recycling-prize

Smart Manufacturing: innovation for manufacturing processes

Goal: Advance innovative manufacturing to support a resilient domestic supply chain for clean energy systems

Conventional Foundry

Develop and demonstrate new manufacturing processes and
equipment for these components using large-scale additive
manufacturing, hybrid manufacturing, joining techniques.

L\

Smart

Advanced
Processes

Implement digital transformation tools and
leverage artificial intelligence (Al) approaches

Innovation (Industry 4.0) that will enhance productivity of
large-scale manufacturing through real-time

Pathways ‘%  decision making, enhanced productivity,
< f flexibility, and agility.

Advance certification frameworks for large-scale
components produced through innovative manufacturing
methods. Work with industry and federal standards bodies

to develop these frameworks.

High
Performance [§
Materials
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Smart Manufacturing: Manufacturing USA Initiatives

Clean Energy Smart Manufacturing Innovation

Institute (CESMII) (link) , . .
 Mission: Accelerate the development, adoption, o et R T
’-3‘ |.-':;'3 EM Inrowaion Plalorm, Proflles. Maresiiace ';;;;-_ =8 Educalion and Tralning
and deployment of advanced sensors, controls, — e r—

platforms, models, and training to enable Smart < f S
Manufacturing to become the driving sustainable R !

I=|>d A CTO=&a WL

engine that delivers innovations for clean energy a.,,“m“i, © reternes & ety "0 tommma ey
. . . o Cualivg, Yiald, Wasis L Il lion CoestComplaity 3 L p=killing
m a n Ufa Ctu rl n g a n d p rOd u CtIVIty. @ Decarbonization @ MM & Supply fhsin Aidopriicn D zm atlmpﬂ;on

Bmart iManufaciuring Innovation Senbers (Mssemination of Technology ared Tralning |

E—

Cybersecurity Manufacturing Innovation

InStitUte (CyMan") (m) ..J;;ﬁﬁ::alllr; :::d Secure.TOGETHER fCreatEa h

* Mission: Secure U.S. manufacturers as they ’ F
digitize by fortifying their physical systems with Bl cotonino ot (s
embedded cybersecurity and energy efficient g [l SGET Y St
solutions. ST B W m,,,;g;u“;
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https://www.cesmii.org/
https://cymanii.org/

Smart Manufacturing: Additional Major Investments

Manufacturing Demonstration Facility (link) EE OMCRIDCE |t

 Mission: Develop and aid the adoption of additive
manufacturing (AM) and composite technologies
to improve the energy and material efficiency,
productivity, and competitiveness of American
manufacturers.

Application-Oriented RD&D (link 1, link 2)

 Goal: Advance smart manufacturing technologies
to enable resilient, leading-edge manufacturing
for the energy sector (e.g., electric vehicles, wind
blades, batteries, solar, etc.) by leveraging
artificial intelligence methods that couple
manufacturing data with product quality.
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https://www.ornl.gov/facility/mdf
https://www.energy.gov/eere/ammto/articles/33-million-funding-available-advance-smart-manufacturing-technologies-help
https://www.energy.gov/eere/ammto/ammto-releases-157-million-funding-opportunity-advance-domestic-manufacturing-next

Education and Workforce Strategy

Vision: A robust, diverse, and thriving workforce has the skills required to transform and
accelerate the development and adoption of innovative materials and manufacturing
technologies and drive a globally competitive, clean energy economy.

Consortia strategy:
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Revitalizing America’s
Manufacturing Workforce

A Manufacturrg LA Mational Roadmap

WOVEMEER 2023 Eﬁ_'ﬁm e

Pricrity 1: Equip an advanced manufacturing workforce with

evolving skills

The advanced manufacturing swarkfonse of today and tomomow roguires the nocessary
skills 1o develop, deploy, and operate innovative technology. Growing and continually
updating skillsets to meet industry neads requires techrical learning content, curmcula,
and training opportunities. As techrology continees to advance, initiatives must be in
place o egup the worklonce with the skills they nesd to acquire and succesd inhigh
quality jobs and advance the sector.

Priority 2: Broaden access to advanced manufacturing

career pathways

Removing barriars Lo education and carser patheays hor groups that have historically
e left out of advanced manufactunng careers leg. disadvantaged communities,
waormen, underrepresentsd minarnties, individuals with disabilities) not anly broadens
the manufacturing talent pool but alse promotes more inclusive workplaces, which
help improve worker retention and increase carser progression opportunities.

Priority 3: Spark interest in advanced manufacturing careers to
secure a steady warkforce talent pool

Impraved percentions and greater awareness of roles in the advanced manufacturing
industry will kalp sxpanentially grow the size the indusiny talent pool
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Education and Workforce: Select Initiatives

Smart Manufacturing Training (link)

e Goal: develop competency-based learning
program to train smart manufacturing workforce
and deliver to 1000+ companies and educational
institutions across the country

* Accomplishments: launched modules on smart
manufacturing fundamentals, data management,
technologies, cybersecurity, and implementation

:;:‘.Tﬁ;(}LINGi = ﬁ[:ESMII FUNDAMENTALS DF
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Cybersecurity Mobile Training (link)
* Goal: develop mobile training program to deliver Meeting

i ) .. Manufacturers
hands-on cybersecurity manufacturing training Where They Are
. . . . CyManll has a Mobile Tralning
directly to businesses at their location il oo
. . .. . one-stop-shop h:]rf S-00
* Accomplishments: launched training vehicle o beraccnn s

. .-anrj nducaﬂﬂnal workforea

and trained more than 15,000 workers on ks it

cybersecurity fundamentals and best practices
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https://cymanii.org/mobile-training-vehicle/
https://learn.toolingu.com/manufacturing-products-services/smart-manufacturing-training/

Look forward to building on past successes

i 0 https: . _ t
Continuing our shared purpose: . ps. v cnerey gov/eere/ammto

- Advancing clean energy goals through T ataR T a T
innovations in materials and
manufacturing technologies

* Bolstering and demonstrating the
strength and value of American innovation
in manufacturing through R&D

Fellowships at AMMTO

] ] Tha LS. Capartment of Enangy (DOE) offers post-gradu ste tellowships
CO ns I d e r a ro I e I n gove r n m e nt a n d under the Oak Ridge Institute Tor Science and Educatiana (CRISE) and

Arnarican Association for the Advancemant of Sclances {AAAS)

Fellowships
Fellvaship programs

join us as a clean energy champion! "

AMMTO Careers

e Federal roles
* Federal fellowships (ORISE, AAAS)

Funding Opportunitins

advancad Materials and Manufactering Technologias Dffice

Christopher Saldana, PhD - Director
(christopher.saldana@ee.doe.gov)
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