For nearly two decades, Norsk Titanium has b
structural titanium components. Now we're bri

possibilities for high-temperature, corrosion-resistant applications.

UNLOCKING INCONEL THROUGH ADDITIVE MANUFACTURING

Our Markets Mission
e Aerospace Enable fast, clean, sustainable
o Defense metals manufacturing.
e Industrial
e Oil & Gas
! Strategy

® Nel;
RPD® Delivered Provide an alternative to traditional manufacturing with a lower

Norsk Titanium delivers cost and shorter lead time.

RPD® OEM-qualified metal

components at the speed Value

customer programs demand.

We have delivered more Cost savings from reduced raw material and machining input, and
than 2,500 qualified titanium improved design flexibility through shorter lead times.

structural components to
leading aerospace customers,
with parts in active flight
service since 2018.
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100+

Honefoss, Norwa
R&D Center Y PG
Plattsburgh, New York
Two Production Facilities
700 Metric
Tonne
Annual Capacity
35 Machines
High quality in a Testing and 7 Metal Alloys

Proven process across three
facilities and two
continents.

rapid production
process.

We bring deep expertise in

Spectifications
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We have established robust,
metallurgy-based methods using
state-of-the-art practices to
ensure consistent quality and
meet industry standards.

S e

We have expertise in titanium
wire and nickel alloys. RPD
applies to any weldable material
available in wire.

materials science, non-
destructive testing, and
process control.

Process Characteristics

\

Gross Deposition Rate

o 6+kg/hr
Gen 4 Machine Max Part Size

o 900 mm X 600 mm X 300 mm
Gen 4L Machine Max Part Size

o 1900 mm X 400 mm X 600 mm
Typical Material Yield Efficiency

o 25to1
Qualified Material

o Ti6Al 4V
Development Materials

o Inconel 625, Inconel 718, Copper Nickel, CP Ti

Achievements

EN9100/AS9100D Certification
SAE AMS-7004

o Material Specifications - Ti 6Al 4V
SAE AMS-7005

o Additive Production Process
First MMPDS Volume Il Values

o Ti6Al4V
Qualified to Commercial OEM Production
Specifications
Qualified to U.S. Department of Defense Prime
Contractor Production Specifications
Structural parts in service on Commercial and
Department of Defense platforms



RPD® Inconel Properties

Material Properties,
Typical Value

RPD® + Aging RPD® + Solution Heat Treatment + As-Deposited

Aging (Deposition rate: 6.8 kg/h)

Yield Strength
(MPa)

Ultimate Tensile
Strength (MPa)

Elongation (%)

Hardness [Hv5]

For Reference

XY
Directions

551

763

34

Casting
(ASTM A494)

Direction Directions Direction Directions Direction

514 470 495 414 379

721 665 761 593 600

66 58 62 52 67
264 183 218

Yield Strength
(MPa)

Ultimate Tensile
Strength (MPa)

Elongation (%)

275/

485/

25/

MIL-C-24615 Forging (ASTM B564-22) Forging (ASTM B564-22)

Grade B all sizes, solution annealed *[4-10] inches, annealed
275/ 276v 345/
483 690V 758v
30v 30V 25/

Condition “RPD + Aging” meets criteria in the X and Y directions
Condition “RPD + Solution Heat Treatment + Aging ” meets criteria in the Z direction
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Beneath the —
surface

RPD® Inconel Microstructures Advantages of Each Condition

RPD® + Aging RPD® + Aging
e Promotes precipitation of nano
] f | \ | . .

precipitates (y' /y")
e Strength and hardness increased
from as-deposited condition

RPD® + Solution Heat Treatment +
Aging
e Reduces anisotropy in the
material
e Precipitates form uniformly
e Promotes stress-relief

A proven microstructure, delivered through additive manufacturing.




RAPID PLASMA DEPOSITION®

Start with one
component.

We work with your team to evaluate part
candidates, find the sweet spot, build the business
case, and map the path to qualified production

Performance That
Moves Markets

Contact Us

Europe Americas

Engineering & Technology Center Industrial Scale Production
Norsk Titanium AS Norsk Titanium US Inc.
Flyplassveien 20 123 Industrial Blvd.

3514 Hanefoss, Norway Plattsburgh, NY 12901 USA
Phone +47 97 42 22 00 Phone +1 518 324 4010
post@norsktitanium.no info@norsktitanium.com
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