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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. D i v e r s i t y ,  

E q u i t y ,  
I n c l u s i o n ,  

a n d  
A c c e s s i b i l i t y

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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Advanced Materials and Manufacturing Technologies Office

Supporting Clean Energy Manufacturing

Platform Manufacturing Technologies, Advanced Materials, Workforce
• Manufacturing Technologies: smart manufacturing, AI/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

Batteries and long duration storage
Wind turbines and wind blades
Hydropower components
Castings/forgings
Industrial motors
Hydrogen storage
High efficiency conductors 
Power electronics
Microelectronics
…
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Bridging Innovation from Discovery to Deployment
MESCLPO
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TIMELINE / INVESTMENT STAGE

APPLIED R&D AND
TECHNICAL DE-RISKING

PILOTING AND 
VALIDATION

LARGE SCALE 
DEMONSTRATIONS

Establish value & 
commercial benefits

Develop enabling technology and 
demonstrate technical feasibility

ESTABLISHED TECHNOLOGIESEMERGING TECHNOLOGIES

Transition to the market

Barrier Analysis and 
Technical Assistance

Establish technical 
concept 
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Technical Risk
Project Risk Market Risk

Office of Science, 
ARPA-E

OCED

APPLIED R&D AND
TECHNICAL DE-RISKING

PILOTING AND 
VALIDATION

LARGE SCALE 
DEMONSTRATIONS

AT SCALE DEPLOYMENT

ACCELERATING 
ADOPTION

ACCELERATING 
ADOPTION

EERE (AMMTO, IEDO), NE, FECM
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AMMTO’s Subprogram Structure
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AMMTO Budget and Subprogram Breakdown
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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 annually), SM FOA ($33M)

• 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 the 
functionality, extend product lifetime, increase lifecycle energy 
and materials efficiency

• Advanced Composites
• Harsh Environment Materials
• Conductive-enhanced Materials

• RD&D Consortia: IACMI, CFTF
• AMMTO MT FOA ($27.6M), IEDO MT FOA ($4M)

Objective: Support AMMTO mission through development of novel materials and manufacturing processes.
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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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Manufacturing Technology Analysis and Strategy  

• 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.



Composites
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AMMTO Composite Portfolio
Approx. 100 projects & $180M over last 9 years 

Priorities & Focus

• High-Rate Production
• Low-cost Carbon Fiber (LCCF)
• Advanced and smart manufacturing
• Process Optimization
• Materials Circularity 
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Composites Strategic Analysis – Manufacturing R&D Global Competition

• FY25 Composites-related Activities – AMMTO & Applications Offices – overstates $ estimates (based on past FYs)
• UK and EU – compiled by J Winkel – not all inclusive & thus understates $ estimates (average annual)

High impact:
•key Clean Energy material
•U.S. at risk of losing lead:  industry =~ 3,000 cos. 500,000 employees in all 50 states, ~$70B annual revenues,

Active Floating OSW – RD&D
€ 15 995 130  - NEXTFLOAT
€ 15 455 944 – INFINITE
€ 16 663 950 – WHEEL
$ 49 695 940  - EU contribution

Big Idea = targeted multi-Office, multi-
material, multi-process (e.g. composites/ 
AM) R&D efforts needed for US to 
compete
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Large Wind Blade Additive Manufacturing 

• Low-Cost, Fast Delivery of Adjustable Wind Blade Molds for Modular Blade Components (Oak Ridge National 
Laboratory)

• Additive Manufacturing of Modular Tools with Integrated Heating for Large-Scale Wind Blade Manufacturing (Purdue 
University)

• Fabrication of Fully Recyclable Wind Turbine Blades via Multi-Axis Additive Manufacturing (Virginia Tech)
• Additive Manufacturing Enabled Modular Shells for Large Wind Blades (Collaborative Composite Solutions/IACMI)

Large Wind Blades – Advanced Manufacturing, Materials, and Sustainability

• Modular Blade Demonstration: joining of root and Chassis segments (BladeCAM) (GE Research)
• Sustainable Material and Process Development for Large Off-Shore Wind Blade Spar Caps (University of Delaware)
• Advanced Manufacturing, Materials, and Sustainability of Modular Wind Blades (University of Massachusetts Lowell)
• Smart Holistic Zero Waste Utilization Paradigm (SH0WUP) for reusing thermosets and effectively recovering fibers 

via mechanical, thermal, biological, and chemical pathways (University of North Dakota)
• Rapid Optimization of Curing Cycle in Large-Scale Composite Blade Manufacturing Enabled by A Smart Digital Twin 

(The University of Texas at Dallas)
• Rapid X-ray for Blade Manufacturing Quality Control and In-Service Maintenance (WEI7 LLC)

Additive Manufacturing of Wind Turbine Components

• Portside 3D Printed Lightweight Concrete Foundations for Offshore Wind Turbines (Orbital Composites Inc)
• A Versatile Additive Manufacturing Platform for Fabricating Low-Cost, Concrete Offshore Wind Support Structures in 

American Ports (RCAM Technologies Inc.)
• Design, Fabrication, and Repair of Multi-Material Gears for Improved Performance and Reliability of Wind Turbine 

Systems (GE Research)

Source: Funding Selections: AMMTO Large Wind Turbine Materials and Manufacturing Funding Opportunity Announcement | Department of Energy

Wind FOA: $30M, 13 projects awarded, 11 projects related to Composites

The goals of these projects align with DOE’s Offshore Wind Strategy, 
the Offshore Wind Supply Chain Road Map, the interagency Floating 
Offshore Wind Shot, and the priorities identified in DOE’s 2022 Wind 
Energy Supply Chain Deep Dive Assessment.

Key Technology Enablers: Additive Manufacturing, Modular, Smart Manufacturing, Digital Twin, Sustainability   

Proposal: Additive Manufacturing Enabled Modular Shells for Large Wind Blades

Proposal: Portside 3D Printed Lightweight Concrete Foundation for Offshore Wind Turbines 

L a rge  W ind  Tur b ine  M ate r ia l s  a nd  M a n u fa c t u r i n g

https://www.energy.gov/eere/ammto/funding-selections-ammto-large-wind-turbine-materials-and-manufacturing-funding
https://www.energy.gov/eere/us-department-energys-strategy-advance-offshore-wind-energy-united-states
https://www.energy.gov/eere/articles/national-offshore-wind-research-and-development-consortium-announces-us-offshore-wind
https://www.energy.gov/eere/wind/floating-offshore-wind-shot
https://www.energy.gov/eere/wind/floating-offshore-wind-shot
https://www.energy.gov/sites/default/files/2022-02/Wind%20Supply%20Chain%20Report%20-%20Final%202.25.22.pdf
https://www.energy.gov/sites/default/files/2022-02/Wind%20Supply%20Chain%20Report%20-%20Final%202.25.22.pdf
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IACMI – The Composites Institute



U.S. DEPARTMENT OF ENERGY       OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY For DOE Internal Use Only

Carbon Fiber Technology Facility (CFTF)
A DOE Designated User Facility

Mission
• Bridge R&D to demonstration, deployment, and validation of low-cost fibers
• Demonstrate advanced fiber production using lower cost precursors
• Produce relevant quantities of fiber for evaluation and composites market development
• Enable development of domestic commercial sources for fiber production
• Enable an advanced fiber composite industry for high-volume energy applications
• Formulate a workforce development program for carbon fiber and advance composites workforce

15
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Manufacturing Demonstration Facility (MDF)
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Hub and Spoke R&D Results Drive Industry Adoption
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Industry Demand for Housing Manufacturing Innovation
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Carbon-storing Biomaterials for Decarbonization in Housing

University of Nairobi @ 2024

Miami show @2015
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Green Engineering and Materials Factory of the Future Vision

20

A truly transformative 
facility focused on 
manufacturing large-scale, 
high-performance 
modules, integrating 
advanced automation, 
smart manufacturing and 
sustainability principles, 
working together with 
nationwide core industry 
partners.



Manufacturing 
Digitalization



Digital Manufacturing

Smart Manufacturing

High Performance Computing

 Focus on Technology Innovation and 
Acceleration to drive manufacturing 
digitalization

 Address industry problems and opportunities in 
energy sectors

 Enhance and secure related U.S. supply chain

Topics:
• Circular Economy
• Tooling/Equipment
• High Performance Materials
• Critical Mining

Synergistic with Consortia:
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High Performance Computing for Manufacturing

Challenge: Industry is lagging in HPC adoption
• Manufacturers are often unfamiliar with HPC and where it can solve an important problem or improve a complex process.

• Industry often does not have the expertise to develop modeling & simulation approaches that can use HPC.

• Industry has difficulty estimating the return on investment of computational capabilities and therefore is reluctant to invest in HPC computers

Photo : “Separation-Intensive U.S. Manufacturing Industries,” ORNL

HPC4MFG program capabilities can help manufacturers lower their energy demands and decarbonize 
their processes, through building highly complex models and simulations to answer previously 
unanswerable questions or run experiments virtually that would be too long or costly otherwise.

• Process optimization

• Advanced product design

• Complex materials discovery and design

• Predicting performance and failure rates

Solution: Use HPC capabilities at DOE National Laboratories to overcome key technical challenges needed to save energy through:

This program helps 
“buy down” risk of 
computational effort.

Over 150 projects have been funded with over 90 manufacturers in US
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Clean Energy Smart Manufacturing Innovation Institute (CESMII)
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The Cybersecurity Manufacturing Innovation Institute (CyManII)



This presentation does not contain any proprietary, confidential, or otherwise restricted information

Thank You


	Slide Number 1
	Advanced Materials and Manufacturing Technologies Office
	Slide Number 3
	Bridging Innovation from Discovery to Deployment
	AMMTO’s Subprogram Structure
	AMMTO Budget and Subprogram Breakdown
	Slide Number 7
	AMMTO’s Innovation Ecosystems
	Manufacturing Technology Analysis and Strategy  
	Slide Number 10
	AMMTO Composite Portfolio
	Composites Strategic Analysis – Manufacturing R&D Global Competition
	Large Wind Turbine Materials and Manufacturing
	IACMI – The Composites Institute
	Carbon Fiber Technology Facility (CFTF)�A DOE Designated User Facility
	Manufacturing Demonstration Facility (MDF)
	Hub and Spoke R&D Results Drive Industry Adoption
	Industry Demand for Housing Manufacturing Innovation
	�Carbon-storing Biomaterials for Decarbonization in Housing
	Green Engineering and Materials Factory of the Future Vision
	Slide Number 21
	Digital Manufacturing
	High Performance Computing for Manufacturing
	Clean Energy Smart Manufacturing Innovation Institute (CESMII)
	The Cybersecurity Manufacturing Innovation Institute (CyManII)
	Slide Number 26

