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A thriving manufacturing sector is vital to the nation’s economic health and global security, yet few companies possess the research and development capacity essential to staying 
competitive. ORNL draws upon unmatched capabilities in the materials, neutron, and computational sciences to develop innovative manufacturing technologies, helping large and small 
companies alike. These efforts deliver solutions that drive US economic prosperity and energy productivity. ORNL scientists are leading the way in advanced manufacturing by inventing 
new technologies that enable companies to become market leaders and produce competitively priced, high-quality products. The combination of expertise and capabilities at ORNL is 
resulting in broad-based field-of-use innovations across numerous industries. In many instances, these innovations spring from collaboration with industry looking to address technical 
challenges and capitalize on market opportunities. Technologies enabling advanced manufacturing and related innovations are available for licensing. To learn more, please visit 
https://adv-manufacturing-technologies.ornl.gov. 

Additive Manufacturing 
Drawing on its close ties with industry 
and world-leading capabilities in materials 
development, characterization, and 
processing, ORNL creates an unmatched 
environment for breakthroughs 
in additive manufacturing. ORNL 
researchers collaborate with equipment 
manufacturers and end users to 
advance state-of-the-art technologies 
that revolutionize the way products 
are designed and built using additive 
manufacturing technology. Important 
initiatives include:

• Big Area Additive Manufacturing 
(BAAM): ORNL collaborated with 
an industry partner to develop the 
world’s first industrial-scale 3D printer.  
Implementation of the BAAM™ system 
has been used to produce a wind turbine 
blade, the military’s first 3D-printed 
submersible hull, and a trim tool used 
to manufacture the wing for a new 
passenger jet.

• Metal Powder Processing: Metal 
additive manufacturing technologies 
can significantly improve manufacturing 
energy efficiency by increasing material 
utilization and elimination of geometrical 
constraints associated with conventional 
manufacturing.

Advanced Alloys 
ORNL has extensive expertise in compu-
tational modeling and design, manufac-
turing/processing, and mechanical and 
microstructural characterization to create 
new structural and functional materials 
for a wide range of applications. Classes 
of materials that ORNL researchers have 
investigated include nickel-based heat-
resistant alloys and superalloys and 
lightweight metals. End-use applications 
range from structural uses in extreme 
environments to functional needs such as 
those encountered in batteries, fuel cells, 
and hydrogen storage.

• ACMZ Alloys: ORNL researchers worked 
with industry partners to develop a suite 
of aluminum-based alloys poised to give 
automakers the key to achieving ambi-
tious fuel economy goals.  

• Aluminum-Cerium Alloy: In collabo-
ration with research institutions and 
industry, ORNL scientists developed 
an Al-Ce alloy that is easy to work with, 
lightweight, corrosion-resistant, and 
exceptionally stable at high tempera-
tures, making it ideal for automotive, 
aerospace, power generation, and other 
applications. 

Composite Materials 
Use of carbon fiber composites in 
cost-sensitive, high-volume industrial 
applications such as automobiles, wind 
energy, oil and gas, and infrastructure 
is limited because of today’s relatively 
high price. ORNL’s Low-Cost Carbon 
Fiber and Composites initiative aims to 
reduce production costs of industrial-
grade carbon fiber to enable widespread 
deployment in high-volume, cost-sensitive 
energy applications. 

• Carbon Fiber Composites: By using 
commercially available, textile-grade 
acrylic fiber, ORNL researchers achieved 
a 50% reduction in overall costs of 
carbon fiber manufacturing, significantly 
reducing energy requirements without 
sacrificing performance. Several 
partnerships between ORNL and industry 
aim to commercialize this technology.

• Lignin-Based Plastics: Researchers 
at ORNL have developed a high-
performance lignin-based thermoplastic 
that will be useful for industrial plastic 
resins and commercial materials. 
Industry partners are currently pursuing 
commercialization of this eco-material, 
and ORNL researchers continue to 
develop applications in areas such 
as automobile, construction, and 
3D-printing feedstock.
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Licensing Success Story: Strangpresse LLC
ORNL developed an innovative nozzle that extrudes material 
to print large parts, to be used for tooling for aerospace and 
automotive applications and for prototyping, while achieving 
fine geometric resolution, and the ability to drastically improve 
quality and minimize roughness that can occur where the 
material starts and stops during the printing process.

“Development of the extruder technology increases high 
resolution deposition rates by three orders of magnitude, 
going from about four cubic inches per hour up to 2,400 
cubic inches per hour,” said Bill Peter, director of DOE’s 
Manufacturing Demonstration Facility at ORNL. “This has 
opened up the potential applications of additive processes.” 
“High-quality seams and fine resolution help minimize the 
need for post processing,” Brian Post, ORNL co-inventor and 
project leader, said. “This can result in parts being usable 
almost directly off the printer.” 

Ohio-based Strangpresse has exclusively licensed additive 
manufacturing-related extruder technology from ORNL 
that can quickly print hundreds of pounds of polymer 
material. Strangpresse, a Hapco Inc. affiliate founded in 
2014, was formed to research, develop and commercialize 
fully controllable, lightweight thermoplastic extruders that 
are the cornerstone of 3D printing. They supply extruders 
and other equipment for research and development in 
additive manufacturing to industry leaders. “Obtaining an 
exclusive technology license from ORNL helps us secure a 
more competitive position for Strangpresse as we grow our 
company,” said Chuck George, the company’s chief executive 
officer.
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Sensors & Process Controls
ORNL research and development of 
sensor materials, sensor technologies, new 
instrumentation, and measurement systems 
are critical to translating breakthrough 
science into robust technologies, systems, 
and methods that address highly complex, 
high-risk, multidisciplinary issues of national 
importance. ORNL focus areas include 
cyber-physical systems for electric grid 
modernization, intelligent energy delivery 
in buildings, advanced manufacturing, and 
intelligent transportation systems.      

• Internet of Things (IoT): ORNL researchers 
are developing sensors that incorporate 
multiple technologies onto a common 
architectural platform.  The multi-use 
sensors measure various physical and 
environmental parameters while also 
being responsive to standard information 
technology security application queries.

• Compensation Method for 3D-Printed 
Objects: ORNL researchers are developing 
a corrective real-time, in-place, feedback 
mechanism to achieve the desired CAD 
geometry in metal additive manufacturing 
processes. The process replaces the 
postsensing and postprocessing sequence 
currently employed in industry to achieve 
the desired CAD geometry. 
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