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The World is Changing...
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Unprecedented Federal Investment in Manufacturing

AMERICAN 
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8.5% of U.S.

workforce



America’s Clean Energy Goals
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Advanced Materials and Manufacturing Technologies Office

• Vision: A globally competitive U.S. manufacturing 
sector that accelerates the adoption of innovative 
materials and manufacturing technologies in 
support of a clean, decarbonized economy.

• Mission: We inspire people and drive innovation 
to transform materials and manufacturing for 
America's energy future.
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Advanced Materials and Manufacturing Technologies Office

Supporting Clean Energy Manufacturing
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Hydropower 
components

Power electronics

Batteries and long-
duration storage

High-efficiency 
conductors 

Hydrogen storage

Industrial motors

Microelectronics

Wind turbines and 
blades



Advanced Materials and Manufacturing Technologies Office

Platform Manufacturing Technologies, Advanced Materials, Workforce
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Manufacturing Technologies Advanced Materials Workforce

• Smart manufacturing

• AI/Machine Learning

• Cybersecurity

• High performance

computing

• Roll-to-roll manufacturing

• Additive manufacturing

• Circularity

• Advanced composites/metals/ceramics

• Critical materials

• High-conductivity metals

• Materials for harsh environments

• Training programs

• Curricula development

• Entrepreneurship



AMMTO’s Subprogram Structure
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Next Generation Materials and Processes (NGMP)

Program
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O b j e c t i v e :  S u p p o r t  A M M T O ’ s m i s s i o n  t h r o u g h t h e d e v e l o p m e n t  o f  n o v e l  m a t e r i a l s  

a n d  m a n u f a c t u r i n g  p r o c e s s e s .



Next Generation Materials and Processes (NGMP)

Program

Digital 

Manufacturing

Advanced 

Processes

High 

Performance 

Materials

Enhance Material Properties and Energy Efficiency of Manufacturing, Improve the Resiliency of Domestic Supply

Chains

• Smart Manufacturing (AI/ML, Digital Twin)

• High Performance Computing

• Cyber Security

• RD&D Consortia: CESMII, CYMANII

• HPC4MFG (~$5M), National Strategy for Smart

Manufacturing
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• Additive Manufacturing

• Near Net Shape Manufacturing

(NNS)

• Roll-to-Roll Manufacturing

• RD&D Consortia: MDF

• Wind FOA ($30M), NNS FOA

($30M)

Novel materials have improved properties that improve

functionality, extend product lifetime, increase lifecycle energy, 

and increase materials efficiency.

• RD&D Consortia: IACMI, CFTF

• AMMTO MT FOA ($27.6M), IEDO MT FOA ($4M)



National Strategy For Advanced Manufacturing

Recommendation 1.1.2.

Clean Energy Manufacturing Technologies: 
Manufacturing advances that produce cost-competitive 

technologies for clean energy production, storage, and

utilization domestically position the United States to lead the

global energy advanced
composite

transition. Innovations such as materials

forwind turbine blades and efficient power electronics for

charging and grid integration are needed to meet growing

demands driven by the electrification of multiple sectors.

Recommendation 1.4.1.

High-Performance Materials Design and

Processing: Accelerate testing, qualification and process

validation of high- performance materials to streamline entry

into market. Develop predictive capabilities for materials

behavior and performance under harsh service

conditions….Systems that…have profound

national security or economic impact,…typically involve

operation under harsh service conditions….The development

and adoption of lightweight, high strength, high conductivity,

corrosion-resistant metals, composites, and other classes of

advanced materials are important enablers for emerging

manufacturing capabilities.

Vision: United States 

Leadership in

Advanced 

Manufacturing
Grow the economy, create

jobs, enhance environmental 

sustainability, address climate 

change, strengthen supply 

chains, ensure national 

security, and improve 

healthcare.

National Goals:
1. Develop and implement advanced manufacturing

technologies

2. Grow the advanced manufacturing workforce

3. Build resilience into manufacturing supply chains
and ecosystems
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Smart Manufacturing National Plan
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The Digital Revolution in Composites Manufacturing

I n n o v a t i o

n E c o s y s t e

m s

E d u c a t i o

n a n d

W o r k f o r c e

D e v e l o p m e n t
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Figure 8. Short shot experiments as compared to flow

simulation predictions show that the flow simulation

captures the essential features of the flow pattern,

including knit lines in the case of the transverse charge.

Smart Manufacturing IACMI 1.0 Successes



IACMI – The Composites Institute
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Clean Energy Smart Manufacturing Innovation Institute
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The Cybersecurity Manufacturing Innovation Institute
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Manufacturing Demonstration Facility (MDF)
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Carbon Fiber Technology Facility (CFTF)
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Lab Calls, Hubs, Lab-Led Consortia

• Foster early-stage innovation.

• Develop national resources that 
provide intellectual leadership.

• Supports the seeding of applied 
innovations that can be pulled 
forward into Institutes or FOAs.

FOAs, Institutes, Prizes

• Develop early-stage research to the
pilot scale.

• Accelerate technology progression 
through coordination between 
industry, academia, and the NLs.

• Provide shared infrastructure and
workforce development.

SBIR/STTR, LEEP, S3, Non-Fed

• Progress promising 
technologies that are closer to 
deployment.

• Encourage entrepreneurship 
as a pathway to 
commercialization.

• Institute projects can compete 
for follow-on funds.

Funding Mechanisms
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Active Funding Opportunity
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FOA overview: This $33M FOA will accelerate adoption of smart manufacturing technologies 

by domestic clean energy manufacturers, helping them to deliver product innovations and 

enhance competitiveness. It leverages AMMTO’s draft Smart Manufacturing Strategy.

FOA goals:

 De-risk technologies through collaboration with 

industry to advance smart manufacturing 

technologies and processes.

 Foster partnerships across supply chains to 

accelerate the adoption of smart manufacturing 

technologies and processes for more efficient, 

resilient, and responsive US manufacturing.

 Demonstrate innovations that can be deployed 

across the clean energy manufacturing sector to 

improve US competitiveness.

Synergy with AMMTO-related consortia:

 ORNL Manufacturing Demonstration Facility 

(MDF) Digital Factory Initiative

 Clean Energy Smart Manufacturing 

Innovation Institute (CESMII)

 Cybersecurity Manufacturing Innovation 

Institute (CYMANII)

 Sustainable Materials and Manufacturing 

Alliance for Renewable Technologies 

(SM2ART)

Smart Manufacturing Technologies for Material & Process Innovation 
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• This FOA will develop and demonstrate platform smart manufacturing 

technologies that can be leveraged across the clean energy technology 

ecosystem.

• Smart manufacturing technologies such as AI and ML are of increasing 

interest, and this FOA will contribute to expanding their use across the 

clean energy landscape.

• It will also contribute to expanding AMMTO’s collaboration with other 

offices within DOE (e.g. VTO, BTO, FECM) and with other agencies (e.g. 

NIST, DOD, NSF) through engagement during the review process.

Developing Platform Technologies and Expanding Collaboration
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Topic 1: Smart Manufacturing for a Circular Economy

Topic Focus: Increase the viability of circular supply chains (Re-X pathways), such as 

recycling, repair, remanufacture, and reuse, by improving their efficiency and 

economics.

NREL, Circular Economy Model 

(2022)

• AOI 1: Smart Manufacturing Technologies for Improved 

Sorting and Characterization
– Broadly applicable to material classes and Re-X pathways of interest

– Leverages sensors, data collection/integration, ML, etc. 

• AOI 2: Interoperable and Open Supply Chains for Expanded Re-X
– Re-designing products for Re-X, developing software and/or 

hardware to enable disassembly and characterization for Re-X, etc. 

• AOI 3:  Improved Data Transparency for Accurate LCAs
– Improving data availability, transparency, and sharing across supply 

chains for more accurate LCAs to guide decision making. 
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Topic 2: Smart Mfg. of Tooling/Equipment for Sustainable Transportation

• Topic Focus: Develop and 

demonstrate broadly applicable 

smart manufacturing technologies 

that can advance manufacturing 

processes and strengthen supply 

chains for sustainable transportation 

technologies.

• Areas of interest: Applications can 

focus on machinery, 

tooling/equipment that supports 

sustainable transportation, or 

broadly applicable technologies 

(which can be leveraged by 

sustainable transportation in 

addition to other sectors)

Proposed technologies must be related to 

automation (integrating hardware and software 

to improve productivity) and/or manufacturing 

asset management (improving the cost, quality, 

and throughput of the tooling and equipment, 

industrial controls, and automation network).
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Topic 3: Smart Manufacturing for High Performance Materials

• Topic Focus: Develop smart manufacturing techniques to accelerate introduction of 

high-performance materials (HPMs) including advanced conductors for grid 

applications and harsh condition materials for renewable/nuclear energy.

• Areas of interest: 1) Smart techniques for optimization of HPM composition and for 

HPM process discovery, and 2) Scale up HPM processing with smart manufacturing

Area of Interest 1: AI/ML-enabled 

Materials
1 2Material 

data
Materials 

Representation

4 Properties Prediction3 Synthesis and 

characterization

Area of Interest 2: Processing/Manufacturing

5 6Design Process Models

8 Process Control7 Performance Testing
Co-

design 

is 

Essentia

l

Researchers Material Vendors Service Companies Manufacturers System Integrators Cloud Computing Vendors
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Topic 4: Smart Technologies for Sustainable & Competitive U.S. Mining

Topic Focus: Increase the sustainability and 
competitiveness of U.S. mining for critical materials 
using smart technologies.

AOI 1: Sustainable and Competitive U.S. Mining
• Targets smart manufacturing technologies to minimizes mining 

byproducts through remediation, conversion, and/or valorization
• Seeks to increase sustainability and economic competitiveness of 

mining operations

AOI 2: Sensing, Analytics, and Data-Driven Decision Making in Mining
• Targets sensors / instrumentation to inform mining operation
• Seeks to increase accessibility and affordability of sensors and 

analytical instruments, reducing need for off-site analysis, and 
enabling real-time decision making

DOE Wide Considerations

Consulted with FECM and ARPA-E for equities:

- FECM --> Mine of the Future

- FECM/ARPA-E- -> Upcoming RFI and 

workshops

- MESC likely to enter space but at later TRL/ARL

AMMTO Tailoring & Equities

- Narrowed topic focus

- Limitations on eligible mineral sources: rock/clay

- Required TEA, LCA, and CMC participation

- Tackles performer and portfolio needs
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Timeline

• NOI released: April 15 

• FOA released: July 18

• Concept Papers Due: August 22

• Concept Papers Reviewed, invite Proposals: Late September 

• Full Applications Due: November 18 

• Application review period: Late November – Late December

• Federal Consensus Board Meeting: February 2025

• Awards Selected: Mid April 2025

• Awards Negotiated: Late April - Late June 2025

• Planned Award Date: Late September 2025



Thank you!
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