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Welcome

With several very recent developments in the segment—from maritime and
naval AM partnerships to research-led marine initiatives—August was a fit -
ting month for our Maritime AM focus. At the end of this focus period, we are
excited to present to you, our readers, a sea-riffic eBook that covers some of
the latest advancements in the field.

Our analysis chapter illustrates how the maritime industry—though slow er

to embrace digital manufacturing than other industries like aerospace a nd
automotive—is increasingly interested in using AM to solve supply chai n and
maintenance challenges. This trend, supported by VoxelMatters Research
data, is very much on the rise. Next is an in-depth look at how Australian com -
pany AML3D, a specialist in WAM technology, is expanding its horizons and
playing an increasingly important role in global naval and maritime indus tries
through strategic partnerships at home as well as in the United States, United
Kingdom and Europe.

In our following piece, CuNi takes center stage. Copper-nickel alloys are a
foundational material in shipbuilding and maritime systems thanks to the ir
excellent corrosion resistance, and the AM industry is meeting the needs of
the maritime sector by developing and qualifying CuNi materials for a vari ety
of AM platforms. Last but never least is our mapping chapter, which covers
the growing number of AM companies that are operating in the industrial
maritime segment. This includes AM services and organizations dedicate d
specifically to maritime applications as well as AM technology provide rs
breaking into the maritime sphere through strategic partnerships.
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Analysis

Riding the next
AM wave

VoxelMatters’ latest reports provide insights into
the state of adoption of polymer and metal AM in
the maritime industry, a business poised to grow
from $352 million to $3.3 billion in 10 years.






< Quick Take

While generally slow to
embrace digital overhauls,
the maritime industry Is
increasingly integrating
advanced manufacturing
techniques like AM—a

trend backed

The maritime industry, which includes ship -
building, shipping operations, port authorities
and naval defense, has traditionally been
slow to embrace digital transformation com -
pared to other sectors such as aerospace

or automotive. While automation, advanced
simulation software and enhanced maritime
connectivity have been gradually integrated,
the shift toward additive manufacturing

has recently begun to reshape this industry.
Additive manufacturing is now being recog -
nized as a transformative technology that
enables rapid prototyping, large production
molds for composites, customized parts,
on-demand replacements and even large-
scale component production. According

by data.

to VoxelMatters, the maritime AM market,
including hardware, materials and services,
was valued at $343 million in 2023 and grew
to $408 million in 2024, and forecasts pre -
dict it will surpass $3.62 billion by 2034,
highlighting the rapid acceleration of both
polymer and metal AM adoption.

The wave of digital
transformation in maritime

The maritime sector has already made
progress in automation, with innova -
tions in autonomous vessels, smart ports
and predictive maintenance systems. Yet,
manufacturing remained one of the last



strongholds of traditional methods. That is
beginning to change. With the emergence of
large-format additive manufacturing (LFAM)
and advanced techniques such as metal-di -
rected energy deposition (DED), the industry
IS now incorporating 3D printing into its
operations. These technologies are enabling
new possibilities, ranging from the cus -
tomization of luxury yacht interiors to the
fabrication of heavy-duty naval components.

The adoption of AM in maritime was delayed
for a variety of reasons. Ship type played a
major role in determining adoption speed.

In the yachting industry, where produc -

tion volumes are inherently low, additive
manufacturing was a natural fit. However,
traditional conservatism and resistance to
change slowed its entry. Commercial freight,
on the other hand, faced a very different
challenge: the sheer size of components
required for large vessels exceeded the
early capabilities of AM systems. Cultural
resistance also played a significant role.
Maritime operators have historically favored
tried-and-tested methods over newer tech -
nologies. It was not until pressure from LFAM
hardware providers, combined with the
growing success of composites in mold pro -
duction, that adoption began to accelerate.

From early adoption to
massive WAAM parts

The yachting industry was among the first

to experiment with additive manufacturing,
particularly for small-batch and customized
components. Luxury yachts began incorpo -
rating 3D printed fixtures and interiors that
catered to owners’ unique preferences. In
competitive sailing, particularly in America’s
Cup, additive manufacturing offered an edge

in weight reduction and performance optimi -
zation. Racing boats increasingly turned to
carbon-fiber-reinforced composites to gain
the advantage of strength without added
mass.

Another major step forward has been the

use of composite materials, such as CFR and
GFR, to produce large-format molds for hulls
and superstructures. Traditional mold-mak -
ing was both time-consuming and costly,

but 3D printing drastically reduced lead
times, while also allowing for greater design
flexibility.

Breakthrough applications are now redefin -
ing what is possible. Large-scale additive
manufacturing technologies, such as DED,
WAAM and blown powder processes, have
made it feasible to produce propellers,
submarine ballasts and even other major
structural components directly with 3D
printing. The ability to manufacture such
large and durable parts was once thought
unrealistic, but today it is becoming increas -
ingly practical.

One of the most transformative applica -
tions lies in on-demand replacement of ship
components. With additive manufacturing,
parts can be produced both in shipyards and
onboard vessels. This capability is especially
critical for naval ships and aircraft carriers,
which spend extended periods at sea and
cannot afford to wait for spare parts to be
delivered from shore.

A landmark example of innovation came
from a joint project involving Oak Ridge
National Laboratory and the US Navy, where
an entire submarine hull was successfully
3D printed using composite materials. This



Fig 1. Forecast of Total Polymer and Metal AM Market Revenues (USD M) in Maritime 2024-2034
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achievement demonstrated not only the

technical feasibility of large-scale marine
AM but also its potential for defense and
security applications.

A business tsunami

The financial outlook for maritime AM
reflects an era of rapid expansion. In 2023,
the market generated $343 million, and
grew to $408 million in 2024. By 2034, this
figure is projected to grow above $3.62 bil -
lion, driven by a CAGR rate of 24%.

Polymer AM, represented primarily by pro -
totyping (via MEX and SLS) and LFAM tools
(and parts) generated $207 million in 2023
and $234 million in 2024. It is expected to
climb steadily, reaching around $1.29 billion
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by 2034. The Metal AM business, represented
by metal PBF, both for rapid replacement
parts for commercial freight and deployable
naval defense replacement parts, as well as
DED/WAAM for ship and harbor parts, is expe
riencing an even faster growth trajectory.
Beginning at $136 million in 2023 and $174
million in 2024, it is set to surpass polymer

AM by the late 2020s, reaching $2.33 billion
by 2034. Metal AM’s CAGR rate of 29.7% sig
nificantly outpaces polymer AM’s 18.4%.

The hardware market demonstrates simi -

lar trends, with large-format systems driving
growth. Polymer AM hardware revenue—
driven by companies like CEAD, Caracol,
CMS—stood at $85 million in 2023, growing

to $93 million in 2024. Metal AM hardware,
driven by Dutch WAAM pioneers like RAMLAB



Fig. 2 Forecast of Polymer and Metal AM Hardware Market Revenues (USD M) in Maritime 2024—-2034
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and MX3D (also operating as service provid-
ers), by contrast, grew from $73 million in
2023 to $98 million in 2024. Looking ahead,
hardware revenues are projected to reach
$1.42 billion by 2034, with metal hardware
growing to $924 million and polymer hard -
ware reaching $500 million.

The materials segment follows, with
large-format 3D printing driving demand for
increasingly large quantities of both metal
(powder but also wire) and polymers (espe -
cially in pellet form for extrusion). In 2023,
polymer AM materials accounted for $29
million, compared to $12 million for metal
materials. By 2024, polymers rose to $33
million while metals jumped to $17 million.
By 2034, polymers are expected to generate
$237 million, while metals will reach $235

million. Although polymer materials maintain
a higher overall revenue throughout much of
this period, metal materials are growing at a
faster rate, with a CAGR rate of 30.7% com-
pared to polymers’ 21.2%.

Services play a central role in maritime addi -
tive manufacturing. Companies like Pelagus
in Singapore emerged specifically to cater

to maritime (and off-shore Energy) indus -
try demands for both metal and polymer
spare parts. Wartsila, Wilhelmsen, Ivaldi and
other energy giants also offer AM services to
the maritime segment. The company DEEP,
based in the UK, which was founded to create
underwater habitats via WAAM technology,
expanded to offer metal AM services, while
DIVE Technologies, in the US, produced man
time drones on demand and was acquired by

11



Fig 3. Forecast of Polymer and Metal AM Materials Market Revenues (USD M) in Maritime 2024-2034

the rapidly growing defense startup Anduiril.
Others, like Royal 3D in the Netherlands,
emerged specifically to produce large boat -
ing components—and entire autonomous
boats—on demand. Polymer AM services gen
erated $93 million in 2023 and $108 million

in 2024 and are projected to grow to $557
million by 2034. Metal AM services began at
$51 million in 2023, grew to $59 million in
2024, and are expected to reach $1.17 billion
by 2034. Here again, metal services grow at a
faster pace, with a CAGR rate of 32.5% com
pared to polymer’s 18.1%.

Between tailwind and headwind
Several key factors drive the expan -

sion of maritime additive manufacturing.
Customization and low-volume production,
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particularly in yachting and racing, make

AM uniquely suited to this industry. Cost
efficiency is another factor, as additive pro -
cesses reduce the need for traditional
tooling and help cut waste. Sustainability
also plays a growing role, as AM offers more
environmentally friendly production com -
pared to subtractive methods. Technological
advances, particularly in WAAM, DED and
composite materials, are enabling the man -
ufacture of larger, stronger and more durable
components than ever before.

Despite its progress, the industry faces
significant challenges. Certification and reg -
ulation remain critical hurdles, as maritime
components must meet strict safety and
reliability standards before being approved
for use. Materials must also withstand



Fig 4. Forecast of Polymer and Metal AM Services Market Revenues (USD M) in Maritime 2024—-2034
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extreme environmental conditions, includ -
ing corrosion, high pressure and exposure to
saltwater. Ensuring that additive manufac -
turing technologies can consistently meet
these performance requirements is an ongo -
ing challenge that will influence the speed of
adoption.

The future of additive manufacturing in the
maritime sector appears highly promising. By
2034, metal AM is expected to dominate the
market, largely due to its suitability for pro -
ducing large, durable parts. Polymer AM will
continue to play an important role, especially
in yacht customization and mold produc -
tion. Shipyards and ports are anticipated to
integrate additive manufacturing into their
logistics and supply chains, enabling faster
turnaround times and greater operational

efficiency. Naval defense applications will
also continue to expand, particularly as mili -
taries recognize the advantages of producing
spare parts directly onboard vessels.

550+ page

AM Market
Report

Inquire
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Interview

AML3D’s
expanding
WAM empire

AML3D is forging partnerships and
establishing itself as a key supplier of large-
scale metal AM for maritime applications
around the globe.

In collaboration withAML3D
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< Quick Take

Australian company AML3D,
which specializes in Wire
Arc Manufacturing (WAM),

IS expanding Its reach
globally through partnerships
and manufacturing

contracts, with a particular
focus on maritime and

naval applications.

When it was founded just over a decade
ago, Australian company AML3D saw an
opportunity to adapt traditional arc welding
technology and transform it into an addi -
tive manufacturing process that enables the
freeform production of metal structures and
parts. Today, the company’s patented pro-
cess, Wire Additive Manufacturing (WAM),
has given this ability to a range of end users,
most notably in the maritime industry.

AML3D’s WAM process, commercialized
through its ARCEMY platforms, rapidly and
economically produces near-net-shape parts
using an electric arc and certified welding

16

wire feedstock. The nature of the process,
which uses a localized inert gas shield, means
that users are not bound by the size con -
straints associated with an enclosed build
chamber, and can print large-scale, freeform
parts safely and efficiently. Moreover, the
DED-based technology is compatible with

a wide range of materials, including exotic
metal alloys. AML3D itself has tested over 30
different certified wire feedstocks, including
aluminum, titanium, copper and nickel alloys,
as well as steel and stainless steel.

For the maritime industry, which works with
large-scale structures and tough metal alloys



that can withstand corrosive, extreme envi -
ronments, the ability to 3D print dense metal
parts (and repair existing metal structures)
from maritime-grade materials has been a
huge boon. And that’s not to mention the
greater production agility that AML3D’s tech -
nology unlocks, allowing for the on-demand
production of spare parts at the nearest port

or even, in some cases, directly aboard ships.

The impact of AML3D’s technology on the
maritime sector is evidenced by the many
partnerships the company has established,
which in turn have led to it expanding far
beyond its home-base of Australia, especially

A Class 300 steam stop globe valve 3D printed
on AML3D’s ARCEMY system

in the European and American markets.

Last year, for example, the company raised
AUD$30 million (~$19.5M) in capital for the
express purpose of scaling up its U.S., UK and
European operations. This growth, which we’ll
dive into in greater detail, is not only indica -
tive of AML3D’s undeniable rise, but also of
the growing interest and integration of metal
AM within the maritime segment.

Maritime AM on the homefront
Unsurprisingly, AML3D'’s activities in the mar -

itime sector started close to home. In 2020,
AML3D entered into a partnership with BAE

Image: AML3D
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Systems Australia to investigate the use of
its WAM technology for the prototyping of
Hunter class frigate components. This col -
laboration, part of the Hunter Class Frigate
Program, was key to showcasing WAM'’s
potential as a cost-effective manufactur -
ing solution with the capacity to 3D print
defense-grade maritime components.

Since then, the company has deepened its
ties to the local maritime industry, secur -
ing a contract by the Australian Government
Defence Science and Technology Group to
supply 3D printed components for testing in
marine applications. The initial parts, manu -
factured at AML3D’s facility in Adelaide last
year, were made from a NAB alloy and high-
strength duplex steel alloy.

A big entry on the U.S. market

For AML3D, the U.S. market was an obvious
target for expansion, with its massive mar -
itime and defense industries. In the past
yeatr, significant inroads have been made on
this front, not only through the opening of

a new technology center in Ohio but also a
number of partnerships and contracts with
the U.S. Navy and Department of Defense
suppliers. Most recently, AML3D received a
letter of intent from the U.S. Navy detailing
its plans to work with AML3D to support the
U.S. Navy’s Maritime Industrial Base through
material characterization and parts manu -
facturing. In this context, AML3D will support
the production of 400 3D printed parts in
2026, and up to 1,600 parts by 2030 for sub -
marine and ship programs.

In late July 2025, AML3D also sold an

ARCEMY Small system to Austal USA, which
will be delivered to the U.S. Navy’s Additive
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Manufacturing Center of Excellence in
Danville, Virginia in early 2026. The com-
pact machine, which is being mounted in a
shipping container to facilitate rapid instal -
lation, is reportedly a precursor to a portable
system that could be used in forward
deployment by the U.S. military. This recent
order by Austal USA followed a partnership
with the company dating back to a first MOU
signed in 2019 with parent company Austal
Limited, which was focused on the use of
AM for maritime and defense applications.

“The U.S. is a critical market for AML3D, par
ticularly in naval defence,” said Sean Ebert,
AML3D Global CEO. “The interest from the
U.S. Navy and our work with Austal USA
demonstrate how ARCEMY technology can
solve real-world challenges—from building
critical components faster, to reducing reli -
ance on complex supply chains.”

Building a strategic maritime
presence in Europe

While AML3D has been establishing its influ -
ential position in the American defense and
maritime markets for the past several years,
it has more recently made growth within

the UK and European markets.

In the last several months alone, AML3D
has made new partnerships and ties,
spurred by its plans to invest AU$5 mil -
lion in a European technology base. In April,
for instance, AML3D signed its first major
UK defense contract worth AUD$830,000
(~$539K) with BAE Systems. Through this
contract, AML3D will source 8.5 tonnes

of Nickel Aluminum Bronze (NAB) wire
feedstock, a critical material for maritime
applications.



Sean Ebert, AML3D Global CEO.

Just last month, the company also enlisted
Scotland-based Arc Additive Limited as a
non-exclusive distribution partner in the UK
and Europe, which will facilitate the adoption

of ARCEMY systems by UK and European end
users. This partnership was rapidly followed

by another with Germany’s DMFG Solutions
GmbH, which is AML3D’s second non-exclu-
sive distribution partner in Europe.

“Our expansion into Europe is more than a
market entry—it's about embedding AML3D’s
ARCEMY technology into the heart of global
shipbuilding and defence supply chains,”
added Ebert. “The partnerships we’ve estab-
lished ensure we can deliver local support,
shorten production cycles, and contribute to
more sustainable maritime manufacturing.”

Transforming maritime with WAM

The Australian, U.S. and European maritime
and defense markets all seek to benefit from
the growing use of AML3D’s WAM process and
ARCEMY solutions. As we saw, the technol
ogy has among the broadest material variety
of any metal AM process and can make large-
scale components (as well as repair existing
components) with few size constraints. But
those are just the tip of the iceberg when it
comes to benefits.

WAM ushers in far greater supply chain agility,
which is vital for defense and maritime end
users who can minimize maintenance down -
times for vessels by printing parts on demand
and close to the point of need, as well as
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overcome supply chain hurdles associated
with obsolete or hard-to-source replacement
parts. Beyond that, ARCEMY systems have
a sustainable edge over more conventional
manufacturing processes like CNC machin -
ing thanks to the additive nature of the
technology, which minimizes material waste.
(This also has clear cost benefits, since
material consumption is kept to a minimum.)

“Sustainability is not an afterthought — it’s at
the core of AML3D’s mission,” Ebert added.
“By enabling on-demand, near-net-shape
production, we help maritime customers

cut waste, reduce transport emissions, and
deliver parts faster where they’re needed
most.”

A customized ARCEMY X WAM system with a four-
meter linear rail and 2.4t positioner

Y 7 4
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Ultimately, AML3D has successfully posi -
tioned itself as a leading AM solution supplier
for maritime and naval applications, not only
in its home country of Australia, but increas -
ingly in influential markets like the U.S. and
Europe. Going forward, AML3D is focused on
deepening its existing partnerships as well

as forging new alliances with shipbuilders,
navies and industrial end users. Ebert con-
cluded: “We're just scratching the surface

of what's possible with large-scale addi -

tive manufacturing in maritime. As we scale
across Europe and the U.S., we’re committed
to redefining what’s possible for shipbuilders,
navies, and industrial operators worldwide.”
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CuN1I: the metal
of maritime AM

With more and more AM companies
developing and qualifying CuNi materials, the
growing importance of maritime end users is
clearer than ever
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< Quick Take

Copper-nickel (CuNi)
alloys are essential to
maritime applications and
the recent development
and qualification of CuNI
for various metal AM
technologies is unlocking new
use cases and end users.

In the maritime industry, particularly in the
shipbuilding segment, material choice is a
critical consideration. While in industries like
aerospace, minimal weight and high-tem -
perature resistance are a top priority, in the
maritime sector, corrosion resistance and
durability are the most essential material
properties. It makes perfect sense: compo -
nents on a ship must be able to withstand the
harsh environment at sea, including the cor -
rosive nature of sea water, while also offering
structural integrity and a long lifespan.

For those reasons, the maritime industry has
gravitated towards a relatively small selec -
tion of metal types, including steel (ship hulls
are constructed from steel, for instance),
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aluminum (used for superstructures and
non-structural components to maximize fuel
efficiency), Inconel (used for propeller blades
and scrubbers) and other superalloys. In the
growing maritime AM subsegment, a small
number of specific alloy types have risen to
the top and chief among them are copper—
nickel alloys (CuNi).

CuNi alloys are already well established in
the maritime industry. The metals, known
for their excellent corrosion resistance and
low macrofouling rates, have various appli -
cations in offshore, naval and shipbuilding
segments, including desalination systems,
piping, heat exchangers, condensers and
more. While most CuNi parts in maritime are



manufactured using more traditional meth -
ods like casting, additive manufacturing is
increasingly becoming a viable option as
companies in the AM industry develop and
validate CuNi for various metal 3D printing
processes. This is particularly important con -
sidering that cast CuNi alloys can be plagued
by challenges like cracks and porosity, which
necessitates rework, ultimately driving up
costs and lead times.

Being able to additively manufacture CuNi
parts offers shipbuilding and naval organi -
zations several benefits, including unlocking

EOS developed a CuNi30 powder with a nickel content of
28-32% and small amounts of niobium, iron and manganese

g e

more rapid production times (eliminating

the need for tooling), reducing reliance on
large inventory stocks, simplifying supply
chains and manufacturing more efficiently
designed components. On top of that, AM
enables more sustainable practices through
the minimization of material waste and more
localized production, which reduces emis -
sions associated with logistics. Technologies
like directed energy deposition (DED) are also
making it possible to repair existing compo -
nents additively, which has benefits when it
comes to sustainability (extending the lifes -
pan of large parts) and cost.

Image: EOS
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Within the AM industry, only a small number
of companies currently offer copper-nickel
alloy materials. It is worth pointing out,
however, that though the group is small, it

is growing, with new CuNi products being
launched and validated in the past year. This
recent growth just goes to show how the
metal AM industry is recognizing the big
potential of maritime as an AM adopter.

Thefirst CuNi alloy developed specifically for
maritime additive manufacturing was intro -
duced in 2022 by 3D Systems. The material,
CuNi30, was developed for the company’s
DMP Flex 350 platform through a collabora -
tion with HII's Newport News Shipbuilding
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division. The material reportedly results in
parts with superior density and mechanical
properties compared to cast parts—all with -
out the need for tooling—and demonstrates
stability over a broad range of temperatures
(from 400 °C to -270°C). These properties
make CuNi30 suitable for a range of maritime
(and adjacent) applications, like ship pipe fit -
tings, valves and pumps; off-shore oil and gas
components; chemical and nuclear equip -
ment; and even cryogenic systems.

The introduction of the material enabled
Newport News Shipbuilding to exploit the
benefits of LPBF for its low-volume, high-mix
part requirements. At the time of the material
launch, the end user anticipated a dramatic
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https://www.voxelmatters.com/cuni30-developed-by-3d-systems-in-collaboration-with-hii/

75% reduction in lead times and lower inven -
tory costs compared to their conventional
casting workflows.

Since the release of 3D Systems’ certified
CuNi30, German 3D printing leader EOS has
also developed its own CuNi30 powder for
LBPF with a nickel content of 28—-32%, and
small amounts of niobium, iron and manga -
nese. The copper-nickel alloy, which launched
commercially in early 2024, offers a range of
properties suitable for maritime applications,
such as excellent strength with up to 700 MPa
in heat-treated horizontal builds, and ductility
with around 510 MPa UTS and more than 20%
elongation.

The alloy was developed and validated in
cooperation with Phillips Federal and Austal
USA for the Submarine Industrial Base (SIB).
Specifically, EOS developed the material with
the aim of “alleviating supply chain pressures”
on traditional cast components for the 2+1
Columbia and Virginia Class submarine plat-
forms for the US Navy. The AM-grade material
conforms to UNS C96400 specifications in
ASTM B369-09 and offers the same level of
corrosion resistance as cast CuNi compo -
nents without the manufacturing woes. In
terms of application, EOS’ CuNi30 is ideal for
a range of maritime components, including
pumps, impellers, submarine seawater intake
valves, high-pressure piping and propulsion
hardware.

In 2024, ADDMAN Group, through its Harbec
business unit, entered into a partnership with
the US Navy to qualify CuNi components for
submarines. This qualification effort is ulti -
mately aimed at establishing AM as a viable
production method for CuNi parts in order to
accelerate procurement cycles and improve

overall part quality. For the US Navy specif-
ically, 3D printed CuNi could meet its “2+1”
submarine production targets.

In the last five months, at least three new
efforts to qualify copper-nickel alloys for
additive manufacturing have arisen with

the aim of furthering AM applications in the
maritime and defense (specifically naval)
sectors. Australia-based AML3D, a speciat
ist in Wire Additive Manufacturing (WAM)
announced in May that it had signed a $1.01
million purchase order with BlueForge
Alliance, a nonprofit integrator that supports
the US Navy’s Submarine Industrial Base, to
develop and qualify CuNi alloys for defense
applications. This follows a successful char -
acterization of a CuNi alloy in 2023, which
was part of a US Navy submarine qualifica-
tion program.

In the same month, UK-based metal AM com-
pany Renishaw revealed it had teamed up
with Austrian metal powder manufacturer
Metalpine to develop and qualify CuNi pow-
ders to enable a “major European naval force”
to produce replacement parts in-house.
Specifically, the partners developed process
parameters for CuNi 10 (which is composed
of 90% copper and 10% nickel) and CuNi 30
(70% copper, 30% nickel).

“With these precise settings we have over -
come the material’s challenges, ensuring
high-quality, durable parts that can with -
stand harsh marine environments,” said Alex
Garcia, AM Design and Applications Engineer
at Renishaw. “This optimization enhances
part strength and longevity and ensures con -
sistent results, allowing our naval customer

to manufacture parts that perform reliably
under tough conditions.”
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Renishaw and Metalpine are co-developing CuNi
powders for a “major European naval force”

Most recently, American metal AM company
Velo3D announced the development and
qualification of a CuNi alloy for its Sapphire
3D printer series . The development, for-
malized through a $6 million contract, will
support the US Navy Maritime Industrial
Base in the repair of critical ship structures
and components. Notably, Velo3D says this
contract will make it the first American OEM
to qualify CuNi for its domestically devel -
oped 3D printers, including the large-format
Sapphire XC 3D printer.

The CuNi development process is being led
by Velo3D’s team in Fremont, California,
which will develop process parameters for
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a powder supplied by a domestic, openly
sourced metal powder provider (a necessary
consideration in order to maintain supply
chain independence for the US Navy.”

Ultimately, the development of CuNi alloys

for AM processes and platforms will only
benefit end users from the maritime and
naval sectors, as they can not only leverage
the advantageous properties of the material,
but also the inherent assets of AM, including
design freedom, production agility and mate -
rial efficiency.
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AM companies
anchoring the
maritime sector

The key AM companies spearheading a supply
chain revolution in the maritime industry
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Quick Take

In our mapping chapter,
we look at the growing
list of AM companies
operating In the industrial
maritime sector, with

a particular focus on
naval applications,

ship maintenance and
material qualification.

The maritime sector—spanning shipping
companies, ship manufacturing companies,
port authorities and other organizations—is
gradually embracing additive manufacturing
for repair and spare part production, recog -
nizing the technology’s ability to radically
accelerate maintenance, repair and overhaul
(MRO) in addition to minimizing inventory
requirements and facilitating point-of-need
production. By advancing technologies and
materials suitable for maritime applications,
AM companies can help to minimize ship
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downtimes during maintenance and repair,
replacing less efficient processes like metal
casting.

In our 2025 Maritime AM mapping chapter,
we have identified several key companies,
most of which are working with shipping and
naval defense organizations to validate and
advance AM materials and processes. Some
of these businesses are specialists in the
maritime industry, while others are major
names in AM developing specific products for



this market. The end goal for most of these
maritime industry players is an increase in
supply chain efficiency and the production
of maritime-grade structures and parts that
meet end user requirements in terms of
mechanical properties, corrosion resistance
and other factors.

3D Systems

South Carolina 3D printing stalwart 3D
Systems has a broad product offering that
spans hardware, software, materials and ser-
vices. Though most of its systems are made
to process polymers, the company also mar -
kets a number of Direct Metal Printing (DMP)

systems, including the flagship DMP Flex
350. These metal printing systems use laser
powder bed fusion (LPBF) technology.

In 2022, 3D Systems became the first AM
company to market a copper nickel (CuNi)
alloy for LPBF processes, with the maritime
industry identified as a key market due to its
need for seawater-resistant parts. Developed
alongside the largest shipbuilder in the

US, Huntington Ingalls Industries (HIl), the
CuNi30 material provides excellent corrosion
resistance, with anti-microbial and anti-al -
gae properties to resist algae growth during
extended exposure to water. When printed on
the DMP Flex 350, the material can achieve a



relative density of 99.88%, making it suitable
for shipbuilding and repair components such
as pipe fittings, valves, pumps and flanges.

ADDITEC

Florida company ADDITEC makes industrial
printing systems for metal AM spanning sev -
eral technologies. Its offering includes the
LPBF FUSION S system, the directed energy
deposition (DED) AMDROID X (designed for
use in demanding maritime environments)
and the containerized, liquid metal jetting
ElemX—rpart of the ADDITEC portfolio follow -
ing the company’s acquisition of the liquid

metal printing division of Xerox Corporation.

In the maritime AM sphere, ADDITEC has
supplied systems to the US Navy. In October
2024, Navy Sailors printed essential parts
using the ElemX printer aboard the USS
San Diego while ported in San Diego as
part of an initiative spearheaded by the
Naval Postgraduate School (NPS) and the
Consortium for Advanced Manufacturing,
Research and Education (CAMRE). The
3D printed parts, fabricated in the chal -
lenging onboard environment, passed
guality inspection and reportedly exceeded
expectations.



AML3D

AML3D is another Australia-based company
that is leading the adoption of metal AM for
industrial maritime applications. The com -
pany’s Wire Additive Manufacturing (WAM)
technology—on which its ARCEMY platform

is based—is capable of building large-scale
metal structures using an electric arc to melt
and deposit metal wire feedstock. AML3D’s
WAM process is particularly valuable for
sustainment services as it enables the on-de -
mand production of obsolete parts using a
variety of maritime-grade metal wire feed -
stocks. In June 2025, AML3D began the first
phase of its US expansion strategy by opening
its US Technology Facility in Stow, Ohio.

In July 2025, the US Navy issued a Letter of
Intent outlining its plans to collaborate with
AML3D on parts manufacturing and machine
installations. This news came two weeks

after the appointment of Frederick J. Stefany,
former Program Manager of the US Navy’s
Maritime Industrial Base, to AML3D’s board.
The US Navy’s Additive Manufacturing Center
of Excellence (AM CoE) has been using an
ARCEMY X-Edition 6700 since 2024. AML3D
also has contracts with US Department

of Defense (DoD) intermediary BlueForge
Alliance, which is qualifying nickel alumi -
num bronze (NAB) and CuNi alloys using WAM
technology; US Navy Submarine Industrial
Base supplier Cogitic Corporation; and the



Australian government’s Defence Science
and Technology Group (DSTG), which is print
ing NAB and steel components for testing in
marine applications.

DEEP Manufacturing

British company DEEP Manufacturing spe-
cializes in wire arc additive manufacturing
(WAAM) printing services with a focus on the
maritime, energy and aerospace industries. It
was launched in January 2025 by the exist -
ing ocean engineering company DEEP, which
specializes in the development of underwa -
ter pressure vessels for human occupation. In
February 2025, DEEP Manufacturing’s WAAM
process received approval in principle from
classification society DNV— an important
organization mentioned later in this chapter.

Though DEEP Manufacturing is one of the
newer companies in maritime AM, it says the
20 operational WAAM systems at its massive
facility can be deployed for the production

of parts such as propellers, cowl vents, keels,
pressure vessels, A-brackets and rudder
horns. DEEP (prior to the DEEP Manufacturing
spin-off) had previously partnered with

Dutch WAAM specialist RAMLAB, which
contributed to the development of DEEP
Manufacturing’s recently launched six-arm
HexBot system.

DNV

Norway’s DNV (Det Norske Veritas), the
world’s leading classification society and an
advisor for the maritime industry, is play -
ing an important role in the proliferation of
AM technologies for maritime applications.
The group, which began exploring the poten -
tial of AM for shipping in 2016, has worked
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with various industry stakeholders on joint
industry projects to establish a framework
of guidelines and rules for 3D printed pro -
cesses and parts.

The Norwegian registrar has compiled
class rules for AM covering materials,
processes and components. “This ben-
efits both the designer and the OEM
because the AM manufactured parts will

be accepted for the classification regime,”
says Ramesh Babu Govindaraj, Principal
Material Specialist at DNV Maritime. “This
means that class accepts the AM process
the same way it has been accepting roll -
ing, forging and casting.” For instance, DNV
has published a verification statement for

a copper ship propeller with a two-meter
diameter made using WAAM. The large mar
itime structure is 3D printed by SY Metal

in South Korea and can reportedly be man-
ufactured in half the time it would take to
cast the part.

EOS

Industrial AM powerhouse EOS is known
for its trusted LPBF systems for metal AM,
such as the dual-laser EOS M 290-2, as well
its polymer systems and range of materials.
Long used by end users in fields like auto-
motive, aerospace and heavy industry, EOS
has recently added products targeted at the
maritime industry such as its CopperAlloy
CuNi30 powder, developed alongside AM
and machining specialist Phillips Federal
and shipbuilder Austal USA. Launched in
February 2024, the maritime-focused
CuNi30 material was developed by EOS
specifically to mitigate casting delays
experienced by the US Navy Submarine
Industrial Base.



In 2025, the relationship between EOS

and the US Navy was strengthened fur-

ther as EOS was awarded a contract to train
Maritime Industrial Base suppliers in the LPBF
process chain. This training program is taking
place at the EOS Additive Minds Academy
Center in Novi, Michigan. EOS is also work

ing with AM company AMEXCI and aerospace
and defense company Saab to develop AM
applications for the Finnish Defense Forces.

MX3D

Dutch company MX3D, best known for 3D
printing a 12-meter-long canal bridge in

Amsterdam, is a specialist in large-scale
robotic WAAM. One of the technology’s main
target industries is the maritime sector.
“Robotic WAAM offers solutions for the
industrial production of complex objects in
the Maritime industry to automize the pro -
cess, whereby material optimization and cost
reduction can be achieved,” the company
says. In May 2025, MX3D raised €7 million in
Series A funding and is currently expanding
its Amsterdam production facility.

In the maritime sphere, MX3D has collabo -
rated with Dutch company KM Yachtbuilders
to explore the use of WAAM for the



production of metal boat parts, including a
four-meter-long aluminum bulb keel and a
high-end cowl vent. MX3D’s technology has
also been demonstrated for the production
of bronze propellers.

Pelagus 3D

Pelagus 3D was founded in 2023 as a joint
venture between German engineering com -
pany thyssenkrupp and ship management
company Wilhelmsen with the aim of becom -
ing the “largest one-stop, on-demand digital
manufacturing partner for the maritime and
offshore industries.” The venture formalized
the ongoing cooperation between the two

companies in their aim to advance the adop -
tion of AM for the repair of legacy vessels.

Pelagus 3D is connected to a network of
production partners and offers access to a
range of industrial AM technologies as well
as insights into standards and classification
society rules. Pelagus 3D provides maritime
end users with a catalog of spare parts and
the ability to order bespoke components
which are manufactured near the point of
need. To date, Pelagus 3D has produced
various replacement parts to streamline
maintenance and repair operations, including
harbor craft propellers, motor fans and deck
seal pump impellers. Its partners include



Immensa, the largest digital manufacturer

in the Middle East and North Africa region,
which is working with Pelagus 3D to develop
spare parts for the maritime and energy
sectors; and Belga Marine, which signed an
agreement with Pelagus 3D in January 2025
to advance on-demand manufacturing of
spare parts in the Brazilian market.

RAMLAB

Dutch metal manufacturer RAMLAB was
founded through a collaboration between
the Port of Rotterdam, economic develop -
ment agency InnovationQuarter and event
venue RDM Next with the aim of focus -
ing on the production of metal maritime
parts using WAAM. Based at the Port of
Rotterdam’s Innovation Dock, RAMLAB is
strategically positioned to supply and repair
metal ship parts such as turbines, sinter
crushers and forging dies.

RAMLAB operates two different solutions:
the MaxQ Repair, an automated platform
dedicated to repairing worn metal parts, and
the MaxQ 3D Print, a turnkey WAAM platform
that consists of a robotic welding source
powered by RAMLAB’s MaxQ 3D Print soft
ware and monitoring and control sensor
suite.

RAMLAB worked alongside UK company
DEEP to develop HexBot, one of the largest
multi-arm WAAM manufacturing systems

in Europe. HexBot was officially unveiled in
early 2025 and is capable of fabricating pres -
sure vessels suitable for deployment up to
200 meters below the surface. In June 2025,
RAMLAB announced a partnership with AM
Solutions, Inc. to bring its technologies to the
South Korean market.

Sintavia

Sintavia, headquartered in Fort Lauderdale, FL,
Is an AM service provider specializing in the
design and additive manufacturing of compo -
nents for the aerospace and defense industry.
The company currently operates 25 AM sys -
tems, including machines from EOS, AMCM,
Nikon SLM Solutions and others. Sintavia is
also part of the AM Forward initiative.

Over the last few years, Sintavia has demon-
strated its relevance in maritime AM through
a number of high-profile partnerships and
strategic moves. In 2023, the company built
a dedicated AM facility for nuclear subma -
rine propulsion systems. The following year,
it collaborated with aerospace manufac -
turer Curtiss-Wright on the production of a
3D printed impeller for a US Navy submarine.
That part made history by becoming the first
3D printed component used on a US defense
vessel.

SPEE3D

Australian company SPEE3D specializes in
Cold Spray Additive Manufacturing (CSAM),
a metal AM process highly suited to repair
and maintenance applications as well as
on-demand spare part production for mari -
time applications. Notably, the company has
adapted its technology for remote deploy -
ment, even launching an Expeditionary
Manufacturing Unit (EMU), which shortens
supply chains by bringing production directly
to forward bases, ports or, in some cases,
aboard ships. SPEE3D’s technology is also
compatible with maritime-grade materials
such as nickel aluminum bronze alloys, which
are being used by the US Naval Sea Systems
Command (NAVSEA).
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The company’s CSAM technology, capable of
printing cast-equivalent metal parts weighing
up to 40 kg in a matter of hours, has unsur -
prisingly been of interest to several maritime
and defense organizations, including the

US Naval Postgraduate School, NAVSEA and
the Australian army. In 2024, SPEE3D par
ticipated in Trident Warrior, an experimental
phase in the RIMPAC international maritime
exercise, in which several aluminum and
stainless steel parts 3D printed using its EMU
were evaluated for material properties and
tested to establish the viability of metal AM

for reinforcing naval supply chains through
point-of-need production.

Titomic

Australia’s Titomic is a specialist in additive
manufacturing and advanced materials. Its
metal cold spray AM technology, known as
Titomic Kinetic Fusion (TKF), is viable for mar -
itime applications due to its ability to rapidly
build metal parts or repair existing structures
without the need for high temperatures. For
the same reasons, the company’s technology
has also been adopted by several military end
users for repair and maintenance operations
at the point of need. In 2025, Titomic opened
a US facility in Huntsville, Alabama, and also
launched a brand-new UK subsidiary.

In May 2025, Titomic signed an agreement
with DNV to accelerate its expansion into the
global energy and maritime markets. Through
the partnership, Titomic is targeting NORSOK
M-501 and related maritime certifications

for its TKF technology. In 2023, the Australian
company supplied its D523 low-pressure

cold spray system to the French Ministry

of the Armed Forces on behalf of the Fleet
Support Service of the French Navy. The
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system was able to support the sustainment
and maintenance of the French Navy fleet
through the in-situ treatment of issues like
part corrosion or worn surfaces, with cold
spray AM having the ability to deposit cor -
rosion-resistant metals like titanium onto
dissimilar metal substrates.

Velo3D

Following its 2024 delisting from the NYSE
index, Velo3D appears to be on an upward
trajectory, with its common stock trading

on the Nasdaq Capital as of August 2025.
The California company is known for its
metal printing services, materials and two
major printing systems, the Sapphire and the
high-volume Sapphire XC. Both systems are
recognized for their ability to print low angles
and overhangs down to zero degrees.

Much of Velo3D’s recent rejuvenation has
been thanks to key contracts with defense
companies, while the company is also
increasing its presence in maritime. In August
2025, the company was awarded a $6 mil -
lion US Navy contract to develop and qualify
CuNi for use in its line of Sapphire print -

ers, supporting the Maritime Industrial Base
Program’s efforts to accelerate ship repairs.
One notable US Navy supplier using Velo3D
hardware is Pennsylvania-based Bechtel
Plant Machinery Inc. (BPMI), which acquired a
Sapphire XC in 2024.
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Designing and
building the
MAC ONE boat
hull with LFAM

A maritime case study internally developed at
CEAD’s new Maritime Application Center
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Quick Take

The story of how

Dutch large-format 3D
printing company CEAD
successfully 3D printed
the MAC ONE boat hull at
Its dedicated Maritime
Application Center

using Its integrated

LFAM solution.

With a growing number of fully 3D printed
boat hulls emerging around the world using
its technology, the Dutch large-format 3D
printing company CEAD decided to establish
its own internal division dedicated to mari -
time applications, the Maritime Application
Center (MAC). Closely documenting the suc -
cess of its very first project, MAC ONE, led to
a full case study that proved the viability of
this approach.

The boat, conceived, tried and tested by

CEAD Co-founder Maarten Logtenberg (who
even caught what is likely to be the first
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fish from a 3D printed boat), became a pow -
erful example of what modern engineering
and large-scale 3D printing technology can
achieve in the marine industry. Powered by
CEAD’s maritime-applications-specific Boat
Hull Production Machine, this vessel demon -
strated how LFAM can redefine performance,
sustainability, and efficiency in the boating
industry.

Logtenberg, a fishing enthusiast and marine
designer, created the MAC ONE as a rugged,
recyclable, and high-performance boat that
can be produced faster and more affordably



than traditional methods allow. Thanks to
CEAD’s integrated system, which combines
hardware, software, and reinforced ther -
moplastics, the project was executed with
remarkable precision and speed. Unlike con-
ventional boatbuilding, which often faces
limitations due to flat sheet materials like
aluminum, 3D printing enables the cre -
ation of complex, double-curved surfaces

at no additional cost. This not only enhances
the boat’s aesthetics but also improves

its structural strength and hydrodynamic
performance.

The boat’s construction utilizes CEAD HDPro,
a high-strength thermoplastic filled with 25%

glass fiber, which delivers twice the stiffness
and strength of standard HDPE while main -
taining a low weight. The entire hull, including
impact-critical areas such as the keel and
transom, was printed in just 82 hours using
automated systems and patented support
pins that enable overhangs to be printed
mid-air without human intervention. This
innovation greatly reduces the need for
post-processing and increases safety during
production.

Design considerations went beyond aes -
thetics and strength. Practical features such
as a self-bailing deck, integrated fuel tanks,
built-in cable gutters, and pre-printed seating



areas were all incorporated directly into the
3D model. Internal structures were designed
using two strategic print approaches: one
focusing on thick outer shells with zigzag

infill for durability, and another using

dual-wall construction for greater design
flexibility. These elements were made
possible by CEAD’s specialized toolpath sim-
ulation software, which ensured precision
and manufacturability at every step.

Once printing was completed, compo -
nents such as the console and leaning
post—printed separately on Flexcube

machines—were welded into place using
HDPro filler and thermoplastic extrusion
welding. This method not only guarantees
structural integrity but also ensures water -
tight seams and clean finishes. The final
product is a durable, lightweight fishing boat
optimized for both recreational and com -
mercial use.

To explore all technical details and insights
from the design to the final production of the
MAC ONE, you can download the full case
study in PDF format at this link.
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