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3D PRINTING
Overview of technology

Description:

Additive manufacturing of objects layer
by layer, based on digital design data

Key Benefits:

Novel geometries and compositions enable
better performance and operational
efficiencies

Higher materials utilization saves costs

Distributed manufacturing simplifies supply
chains and reduces distribution costs
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3DP market: printed parts grow to $6.6 billion in 2025, with
share of end-use parts rising fastest
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3D Printing part shares in 2016
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® Prototyping = Molds and tooling = End-use parts
3D Printed part shares in 2025

34%

® Prototyping = Molds and tooling = End-use parts
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3D PRINTING
Aerospace case study
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Using Norsk Titanium’s RPD process, Boeing
achieved,;

* 1096 less time spent compared to traditional
manufacturing

» Cost reduction by up to 70%

o $2 million to $3 million material cost saving per
plane

As Norsk Titanium’s RPD process received FAA
approval, printing additional components
became easier for others in the field without
having to go through the same extensive testing
process each time
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Presenter
Presentation Notes
Eventually, using this process, Boeing achieved …
So although the Directed energy deposition space is not yet crowded and has limited IP and research so far, start-ups with a differentiated and proven offering, like Norsk Titanium, can find wide adoption with improved performance and clear benefits for the user

Norsk Titanium developed rapid plasma deposition (RPD) process that melts wired Ti in an argon gas and builds parts by welding molten Ti; achieved higher speed, lower production cost and time compared to traditional manufacturing
Norsk’s RPD (rapid plasma deposition) process has high deposition rate (100 times faster than PBF) with low material waste (up to 50% less compared to forging). It can make components up to 2 m long. 
In 2017, Boing ordered structural components from Norsk Titanium. These parts were Boeing’s first structurally supportive 3D printed components –for the 787 Dreamliner. 



3D PRINTING
The opportunity for aerospace

Engine printing can
Improve performance &
dramatically lower cost




3D PRINTING
Wire based systems are emerging
for low-cost metal printing
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Presentation Notes
This is a new system from the last slide which uses metal wires – these two companies we interviewed


3D PRINTING
Developing printable engines creates opportunities in
terrestrial power & mobility
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This is a good thing b/c there’s a lot of high temp stuff in the world


3D PRINTING
Systems for fabrication in space

are coming online as well
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3D PRINTING
Materials development is an enabler

for the shift to end-part production

formlabs W cubicur§° Carbon

Lux Take: Positive Lux Take: Wait and See Lux Take: Positive

Developed high performance Developed a SLA-based technology Develops CDLP system
materials for its low-cost SLA- that can process highly viscous i
based 3D printers for specific use resins with temperature control Developed high-performance
cases in dental, jewelry, and _ materials for targeted
functional prototyping Has gl_evelopc_ad t_hree ma’FerlaI_s_for applications

specific applications — printability

Offers complete solution (hardware,

Offers hardware, software, demonstrated )
materials and software)

materials, and services

Can fundamental materials research

on ISS help boost this trend? o )LUX
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Last example is Carbon:
Its process is much faster than other VPP-based printers but also in addition to its standard (acrylate-based) materials, it develops specific processes for targeted applications. For example, it has collaborated with Adidas to make custom shoe insoles and midsoles. 

Key takeaway: this is a trend we see especially in the VPP space – offering application-specific complete solutions to make it easier to adopt for clients.
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The promise and potential for 3D printing

3D printing is increasing being used to print
production parts — especially where it can offer
performance or materials reduction benefits

3D printing can allow customization and on-
site production in remote areas

Innovations in materials, hardware, software,
and ease-of-use are needed for 3D printing to
reach its commercial potential

Aerospace should continue to be a lead user of
3D printing & to explore how to extend its use
to more and larger parts

Printing parts in space (and on moon and
Mars) will be a critical tool

Research on ISS could help enable some of
these advances by looking at automation,
robustness, and fundamental materials



Thank you!

Michael Holman
michael.holman@Iluxresearchinc.com
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