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Welcome

Welcome to our 2025 Mobility AM eBook, in which we cover segments like auto -
motive and rail, both of which are increasingly turning to additive manufac turing to
enhance development and production workflows as well as to increase agil ity when it
comes to spare parts and customization.

In the following pages, we are excited to present a range of interesting articles a nd
interviews, beginning—as always—uwith an analysis chapter filled wi th data and
insights from VoxelMatters Research reports. Following the analysi s is our discussion
with Francesca Sangalli, the Creative Head of CUPRA Design House, a designamntric
automaker that is leveraging 3D printing and 3D knitting to explore new desig n pos-
sibilities for its vehicle interiors. Next is an interview with Stefanie Br ickwede, Head
of AM at German national rail company Deutsche Bahn, in which she tells us abou t
the evolution of AM over the past decade, how transformative the technolo gy has
been for minimizing train maintenance lead times and what the future of AMinrai |
could look like. In our mapping chapter, we are highlighting how five leading a utomo -
tive manufacturers—BMW, GM, Ford, Stellantis and Honda—are using AM intenally.
Finally, we are pleased to present an interview with Longbow Motors’ co-fo unders
Mark Tapscott and Daniel Davey about how AM is playing a role in their reinventio n of
the electric car.

Buckle up, it's one ride of an ebook!
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Analysis

Driving the future
of AM adoption

Automotive was the first major vertical AM
segment and is now the next frontier for AM in

production, one of the most challenging (and
potentially rewarding).






< Quick Take

In this analysis chapter,
VoxelMatters looks at
the current state of
additive manufacturing

In automotive and
mobility—segments where
production applications

are still imited but overall
adoption Is on the rise.

Most automakers agree that we won't see
AM used for production parts in mass-market
vehicles for many years (if ever). Costs would
have to decrease a hundred-fold for polymer
and metal AM to be cost-effective on parts
produced in the order of millions of units. Yet,
most automakers continue implementing AM
for an ever-growing number of applications
and invest millions of dollars in developing
increasingly effective workflows. These go
beyond ICE cars and extend to everything
that defines mobility, including EVs, VTOLs
and eVTOLs, buses and trucks, trains, motor
cycles, autosports, luxury vehicles, and mass
customization options.

VoxelMatters covers the revenue opportu -
nities related to automotive applications in
all its major market studies on Polymer and
Metal AM; however, we have not yet com-
piled a dedicated vertical market study for
the automotive and mobility industry. In part,
it's because most AM applications in this
industry are centered around tools (thus they
overlap with the Industrial Parts segment)
and prototypes, with only a few actual pro -
duction applications, mostly in experimental
customization and spare parts. This makes
the full automotive AM opportunity difficult
to quantify, requiring extensive research.
However, the Mobility AM opportunity is



already extremely fascinating from a purely
qualitative point of view, making this seg -

ment the real “Eldorado” for AM companies
and a fan favorite for our editorial coverage.

Polymer AM for mobility applications

The automotive industry has long been at
the forefront of polymer additive manufac -
turing (polymer AM) adoption, beginning
with its use in rapid prototyping. The use

of 3D printing for rapid prototyping has

driven innovation in vehicle design since

the late 1980s. General Motors was among
the first automakers to install the first com -
mercialized 3D printer—the SLA-1 from 3D
Systems—in 1987. Since then, polymer AM
has evolved to play a pivotal role not only in
prototyping but also in motorsports, luxury
manufacturing, and increasingly, in the push
toward mass customization.

In the automotive segment, polymer AM
is expected to grow from $880 million in

Figure 1. Total polymer and metal AM revenues (USD M) hardware, materials and services in Automotive and Freight
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2024 to $5.80 billion in 2034, with a CAGR
of 20.8%. This growth is closely linked to

the shift toward electric and hydrogen vehi -
cles, which prioritize lighter, customized
components. Polymer AM plays a crucial
role here, particularly in EV battery hous -
ing, aerodynamic parts, and vehicle interior
customization. The freight industry, encom -

passing rail, marine, and logistics, is projected

to grow from $234 million to $1.3 billion; it is
a late but significant adopter, leveraging AM
for spare parts, container accessories, and
fleet maintenance through decentralized
manufacturing.

As the sector has matured, the goals of poly -
mer AM in automotive have shifted from
design validation toward more integral roles
in tooling, spare parts production, and obso -
lescence management, expanding to many
other areas of mobility and transportation,
including freight applications. The ultimate
ambition lies in fully integrating AM into the
serial production process in many of these
areas. This includes digitizing supply chains
and enabling automated, localized produc -
tion environments. Such advancements are
especially critical as the automotive industry
moves toward electrification and hydrogen
propulsion systems, both demanding light -
weight, customized, and aerodynamically
efficient components.

For next-generation electric and hydrogen
vehicles, polymer AM serves a dual func-
tion. First, it allows for rapid prototyping and
iterative development of new propulsion

and structural concepts. Second, it supports
the production of weight-optimized com -
ponents and integrated subassemblies that
directly contribute to improved fuel effi -
ciency and range. These innovations are not
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only relevant for today’s cars but are setting
the stage for futuristic applications, including
flying vehicles and eVTOLSs (electric vertical
take-off and landing aircraft), where light -
weight design is paramount.

The implications of large-scale polymer AM
adoption in the automotive industry are sig -
nificant. Given this market’s vast size and
global reach, even incremental integration of
AM into standard workflows could catalyze a
widespread shift across the manufacturing
ecosystem. High-throughput technologies
such as Multi Jet Fusion (MJF), High Speed
Sintering (HSS), Selective Absorption Fusion
(SAF), and high-speed photopolymerization
methods like Digital Light Synthesis (DLS)
and Continuous Digital Light Manufacturing
(cDLM) are pushing the boundaries of what's
possible. These technologies are making it
increasingly viable to use polymer AM for
tooling, prototypes, and end-use, produc-
tion-grade parts.

However, polymer AM applications in the
automotive world remain highly diversi -
fied. This sector’s production demands are
unique, marked by high throughput, strict
material cost control, and automation needs.
These are influenced by external pressures,
including regulatory compliance, geopolitical
volatility, and shifting supply chain models.
Macro trends such as the rise of smart
mobility, vehicle connectivity, and mass cus -
tomization also shape the pace and pattern
of AM integration.

Currently, the most extensive uses of
polymer AM in automotive are found in
motorsports and luxury segments. Formula
1, NASCAR, and specialized racing pro
grams employ polymer AM for customized



aerodynamic elements, interior parts, and
structural supports. Similarly, one-off and
premium vehicle lines use the technology to
deliver unigue customer experiences, com -
bining speed, personalization, and precision.

Looking ahead, the challenge and opportunity
lie in scaling these applications to commercial
vehicles, including buses and heavy trucks.
Here, polymer AM is being tested for on-de -
mand spare part production, enabling fleet
operators to maintain vehicles more effi -
ciently while minimizing inventory costs. As
digital inventories and distributed produc -
tion models become more sophisticated, the
mass-market implementation of polymer AM
in automotive may finally become a reality.

Metal AM for mobility applications

Once confined to prototyping, metal additive
manufacturing is now transforming the auto -
motive and mobility sectors. As the industry
embraces electrification and modularity, AM
technologies increasingly drive innovation,
performance, and efficiency.

In 2024, the automotive sector consumed
around 1,229 tonnes of metal AM materials,
making up 12.5% of global demand. Despite
this, it generated only $88 million in reve -
nue—10.9% of the total market—due to its
reliance on lower-cost materials and high-vol -
ume, low-margin parts. In contrast, the
medical sector used 564 tonnes but earned
$66 million, reflecting a higher value per part.

By 2034, automotive demand is projected to
jump to 26,700 tonnes, with revenues hitting
$1.4 billion and a CAGR of 31.5%. This shift
indicates the transition from prototyping to

large-scale production, supported by design

By 3D printing custom tooling and spare parts on-demand,
train downtimes can be dramatically reduced.

innovation, streamlined supply chains, and
the rise of high-throughput AM systems.

Part production will increase from 403,000
units in 2024 to 6.5 million by 2034, primarily
including jigs, fixtures, tools, and functional
components. This growth aligns with auto -
motive goals for leaner operations and rapid,
localized manufacturing.

While automotive leads in part volume, rev -
enue per unit remains modest. However,
manufacturers are leveraging AM to cut
indirect costs, like speeding up tool produc -
tion and reducing overhead. As AM matures
and shifts to end-use parts, particularly for
electric and autonomous vehicles, margin
potential is expected to improve thanks to
advanced materials and faster multi-laser
systems.

After 2030, automotive AM is projected to
grow faster than other sectors like medi -
cal and energy. This momentum stems from
broader production adoption, integration with
Industry 4.0, and demand for customizable,
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modular vehicles. As manufacturing decen -
tralizes, AM will be critical for flexible,
distributed production networks.

Technological advances—especially in laser
powder bed fusion (LPBF), direct energy depo-
sition (DED), and, although more slowly, metal
binder jetting (MBJ)—are expanding AM’s role
in producing real-world automotive parts.
Hybrid manufacturing is also gaining traction
for tools and molds.

Yet, challenges remain: high material costs,
powder consistency, and limited scalability

A multi-material 3D printed electric motor stator
made in collaboration with Fraunhofer IGCV.

hinder broader adoption. Integrating AM into
established manufacturing systems requires
cultural and technical shifts, while training
the workforce in DfAM and software tools is
essential.

Still, as highlighted at the start of this arti -

cle and throughout this eBook, opportunities
abound. OEMs and Tier 1 suppliers can benefit
from decentralized, on-demand production
that reduces lead times and logistics costs.
The shift to customizable, make-to-order
models supports new revenue streams and
consumer preferences.

Image: Fraunhofer IGCV
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Interview

Additive
manufacturing
fuels CUPRA'sS
bold vision

for design
Innovation

Francesca Sangalli, Creative Head of CUPRA
Design House, tells all about the present and
future possibilities for AM at one of the world’s
most design-centric automakers



Image: CUPRA



% Quick Take

We speak to CUPRA Design
House’s creative head Francesca
Sangalli about AM’s vital role

In the automotive brand’s
exploration of new designs

and sustainable production.

At the 2025 Milano Design Week, CUPRA
unveiled its latest creative project: the
CUPRA Design House. Here, the automotive
brand that has made unique design a defining
feature of its cars, underscored how addi -
tive manufacturing is opening new avenues
for automotive creativity and lifestyle inno -
vation. Francesca Sangalli, Creative Head

at CUPRA Design House, detailed how AM
is becoming central to CUPRA'’s exploration
of new aesthetics, production processes,
and sustainable solutions, heralding a thrill -
ing new chapter for one of the automotive
world’s boldest players.

Designing from materials
At CUPRA, design has always been an emo

tional, disruptive force. The establishment
of CUPRA Design House during Milan’s
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design event shows how the company is
determined to push the boundaries of what
design means—not just in automotive terms
but across broader creative landscapes.
According to Sangalli, additive manufacturing
has a unique role to play in this transforma -
tion: “We design from materials. The idea that
we implemented for the strategy of CUPRA

IS to use technology creating new ways to
design the product,” she explained.

The Design House showcased interior com-
ponents produced with advanced 3D printing
techniques and highlighted how AM can shift
traditional paradigms. By moving beyond
standard fabrication processes, CUPRA can
now produce components that are lighter,
customizable, and aesthetically richer. AM
empowers designers to start from a material
basis, integrating sustainability into not just



what materials are chosen but also how prod -
ucts are made, drastically reducing waste and
unlocking unprecedented flexibility in design.

Evolution of parametric design

One of the highlights revealed during the
Milano showcase was CUPRA'’s evolution in
parametric design. Sangalli described the
shift: from purely decorative 2D surfaces to
fully structural, open-lattice 3D designs. “We
started designing using parametric processes
because we believe the textures and the
hierarchy are the starting point,” she shared.
“Parametrically designed features are ideally

AM is enabling CUPRA to create automotive components
with complex, parametric geometries.

[—

suited for additive manufacturing processes
and it’s the first time something like this has
been done at CUPRA.

Through additive manufacturing, CUPRA has
moved far beyond conventional car inte -
riors, achieving complex geometries that
traditional methods simply cannot realize.
Thanks to 3D printing and 3D knitting, CUPRA
builds only what is necessary—material effi -
ciency at its peak. “Through 3D printing and
3D knitting, as part of additive manufac -
turing, we can build the material and piece
we need. Nothing more. No waste,” Sangalli
emphasized.
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This new capability not only enables sus -
tainable production but also offers aesthetic
possibilities never seen before in the auto -
motive world. The surfaces crafted with
parametric design come alive with textures
and structures that mimic organic forms,
such as musculature beneath the skin, lead -
ing to interiors that are tactile, engaging, and
unmistakably CUPRA.

Expanding the ecosystem
While CUPRA’s roots are firmly planted in

automotive innovation, CUPRA Design House
reflects a vision that transcends cars. “First

of all, with CUPRA Design House, we want
to start going outside the purely car prod -
uct,” Sangalli stated. This expansion is clearly
visible in projects such as the collaboration
with Zellerfeld for fully 3D printed sneak -

ers and MAM for multifunctional, futuristic
garments.

Additive manufacturing is at the core of

this broader ecosystem, bridging automo -
tive with fashion, accessories, and digital
experiences. In collaborations like Zellerfeld
x CUPRA, CUPRA'’s team had full creative
freedom to design unique parametric forms
that embody movement and fluidity—an
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Presently, AM is largely used for concept pieces and design elements,
though CUPRA sees potential for production applications. Image: CUPRA
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aesthetic impossible to achieve without AM. like that if we thought that this has got noth -

As Sangalli put it, “The collaboration permit - ing to do with our future and our car product,”

ted us to create our set of clothes or objects she assured.

that can somehow bring forward the design

values of CUPRA.” Bringing additive manufacturing into main -
stream automotive production will require

These projects exemplify how additive man - strategic integration into business plans and

ufacturing supports CUPRA’s mission to production ecosystems. Nonetheless, Sangalli

merge lifestyle and performance through is confident that AM can revolutionize the

a distinctive design language, one that is way components are made, allowing CUPRA

deeply emotional and radically innovative. to achieve more customized, high-value parts

with less waste and greater design freedom.
A transformative vision
Surface finish remains a challenge for mass

While AM today is largely applied for con- production, but as the exhibits at Milano
cept pieces, design elements, and exclusive Design Week demonstrated, CUPRA is com
collectibles, Sangalli sees significant future mitted to refining these processes to meet
potential for broader production applications. the aesthetic and tactile standards expected
“We would not invest in showing something by discerning customers. “The products we
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saw at the Design House showed that you can
have beautiful surfaces with additive man -
ufacturing, not just complex geometries,”
Sangalli affirmed.

AM across different substrates

Another frontier CUPRA is boldly crossing
involves material diversification in addi -

tive manufacturing. While plastics dominate
current 3D printing applications, CUPRA

is exploring metals and other materials to
enhance design expression. The bracelet pro-
totypes and parametric interior components
shown in Milan hinted at a future where mate -
rials will play as much of a role in emotional

storytelling as in functional design.

Sangalli explained that real metals can add
a “jewelry-like” refinement to automo -

tive interiors, elevating small elements into
luxury experiences. This kind of tactile and
visual richness, made possible by AM, could
reintroduce authentic materials into car
design—something often sacrificed in mass
production for cost reasons.

Ultimately, AM at CUPRA isn'’t just about
making parts differently. It's about rethinking
what parts can be—how they feel, how they
function, and how they emotionally connect
with drivers and passengers alike.
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Interview

All aboard, a

decade of AM at
Deutsche Bahn

We speak to Stefanie Brickwede, Head of AM at
Deutsche Bahn and Managing Director of the

MGA network, about the evolution of additive at
the rail leader



Image: Deutsche Bahn AG | Dominic Dupont



* Quick Take

Germany’s national rail service Deutsche
Bahn has played a key role in conducting
the adoption of additive technologies in

the transport industry, not only employing
hardware itself but also encouraging appli -
cation and material development more
broadly. This year, the company is marking
a big milestone: its tenth year of using 3D
printing, offering the perfect opportunity to
reflect on the short but impactful history of
additive manufacturing within the rail sector
and its highly promising future. To elaborate
on this, we spoke to Stefanie Brickwede, the
Head of Additive Manufacturing at Deutsche
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Bahn and the Managing Director of Mobility
Goes Additive (MGA), the Europe-based AM
network founded by Deutsche Bahn and
seven other market leaders in 2016.

Mobility Goes Additive

Brickwede starts by telling us about the very
first use cases for 3D printing at the national
rail service and how the company quickly
realized it needed to take a leadership posi-
tion by founding the MGA.. “We started with
printing spare parts, particularly those we
could not get on the market anymore. At the



time, we tried to get in touch with other com -
panies to learn from their experiences, but

we were unable to find an appropriate net -
work, so we founded our own, Mobility Goes
Additive, which is now the leading network

for AM in Europe.”

Today, the MGA network includes over 150
members, including AM companies like
Materialise, EOS, Nikon SLM Solutions and 3D
Systems, as well as key raill OEMs and sup
pliers like Alstom and Siemens. The point of
this broad network, as Brickwede explains,

is to promote collaboration between com -
panies to identify or develop innovative new

solutions. “We can use this network to solve
challenges that one company could not solve
on its own,” she says.

In practice, MGA enables rail companies like
DB to find the best solutions for its production
needs. For example, DB could reach out to the
network if it was interested in a new additive
manufacturing technology and wanted to
know if others had experience with it.
“Especially in the rail working groups, we go
into a very frank and open discussion,” she
says. “The logic is that the more we share
knowledge, the easier we can all scale up
and print parts. We rely on the experience of



others and if you start with an open minded
approach, others will also jump on that, which
I'm totally convinced helps the whole AM
industry.”

A bottom-up approach

Insights from the MGA have played a role in
DB'’s overall AM strategy, which has evolved
over the past decade. In the beginning, the
company was primarily targeting spare parts
and it took a top-down approach for identi -
fying the correct parts to print. As Brickwede
says, this strategy was ultimately not so suc -
cessful. “We totally failed because we didn’t
have the right data to decide whether a part
is feasible for AM or not. We then went to

the maintenance sites and simply asked our
colleagues what parts they thought could
benefit from being 3D printed.”

This approach proved more fruitful and
Deutsche Bahn was quickly setting off in the
right direction. “We started with spare parts
and then two or three years later we realized
the first safety critical spare parts,” she adds.
“At the same time, we also thought tooling
could be a good idea, since it does not require
that much certification. We also initiated an
employee competition to gain more interest
in the technology and that has brought up
some interesting use cases.”

To put into perspective just how successful
DB'’s integration of additive manufacturing



has been over the past 10 years, the com-
pany says it 3D prints over 150,000 parts and
has over 700 different use cases that make
use of various different AM technologies and
materials.

Interestingly, Brickwede adds that at this
point, DB is ready to come back to a top-
down approach for identifying new AM
applications which is based on data and
experience it has acquired over the years.
“We have very strict impact monitoring so we
can say what parts had which effect in terms
of money, punctuality and other KPIs. We
know that currently, we save at least one to
two million euros a year thanks to 3D printed
parts.”

The road to €100M

3D printing spare parts has been particularly
impactful for the rail company, not only just
for obsolete or hard-to-source parts but also
in terms of minimizing the reliance on stock -
piles. “We currently have spare parts in stock
that are worth €1.8 billion a year. And out of
that, we could be printing 10% of that. We
don't, but we could.”

This huge untapped potential for AM is where
DB is placing its focus until 2030. “We call it a
road to €100 million,” Brickwede elaborates.
“We want to identify the right parts and make
them printable so that we don’t put them in
our physical warehouses anymore.”

An integral part of this roadmap is integrating
additive manufacturing from the beginning
of a part’s lifecycle, specifically in its pro -
curement tenders. “Companies that want

to supply trains or parts to us now have to
ensure that 10% of spare parts are printable.

And we’ve defined what those parts should
be. For example, we are focusing on slow
movers, big parts and critical parts. The
effect is that we are now pushing the whole
rail industry towards AM—not only big sup -
pliers like Alstom and Siemens, but also Tier
2 and Tier 3 suppliers.”

Finding the right materials

One of the biggest considerations for using
3D printing, particularly for spare parts that
will be used on trains, is material choice. Rail
companies are bound by strict fire safety
regulations and materials must meet high
standards on this front. “If we want to bring
parts into trains, we need flame retardant
materials,” Brickwede says. “And this flame
retardancy has a very high level, sometimes
even higher than in aviation.”

This has meant that the rail industry is
currently quite limited when it comes to
polymer 3D printing materials. In fact, ULTEM
9085 is one of the few synthetic materials it
is using these days, which means that FDM
is a central technology used for spare part
production. Material options are gradually
opening up, however, in large part thanks to
MGA. “Two of our members came up with a
sufficient material for powder bed fusion,
which will be a game-changer in the future,”
she says.

Sand printing has also presented big benefits
to the company to accelerate the produc -
tion of large metal components. “A couple

of years ago, we had a use case where we
needed to print massive parts—weighing
570 kg. Of course, printing that would be
very expensive, so instead we printed sand
molds and were able to produce the parts
using a more conventional approach. This
was helpful because we didn’t need to obtain
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a specific certification and reduced lead
times,” she says.

In that particular use case, the company was
facing a standstill of 50 cargo locomotives
due to missing gear housing boxes. By using
3D printing, DB was able to shorten the lead
time by 10 months. This was also a game-
changer within the company’s corporate

side with board members recognizing how
impactful the technology could be.

Sand casting also played an important role
when Deutsche Bahn needed to replace a fan
wheel on a rescue train locomotive. The large
part, measuring over a meter in diameter and
195 mm in width was ultimately cast from

an aluminum alloy. “We had to deal with high
minimum order quantities, which we were
able to reduce from eight to one by printing
the sand mold and producing just one part,”
Brickwede says.

Looking forward, DB is aiming to target more
use cases and applications. On the polymer
side, Brickwede says that elastomers are
currently an area of focus. “With rubber com -
ponents on trains, they have to be replaced
after six years at the latest—which is nothing
in the rail industry where we operate trains

for up to 50 years. If that rubber component

is used in a brake system, that’s just three
years. So if we have a reliable 3D printed



elastomer, that could be very helpful from a
sustainability point of view.”

Next stop, repair operations

AM for repairing parts is also on the horizon,
with DED being targeted as an important pro -
cess. “We are just about to start in this area:
we think that DED repair solutions could be
used to repair some motor parts and other
complex components, but we are still explor -
ing how to dive into that. We are also working
on high-performing aluminums for repair
solutions,” Brickwede tells us.

Eventually, once the right technology and

use cases have been identified, DB plans to
integrate DED at a Deutsche Bahn mainte-
nance site, expanding its in-house 3D printing
capabilities.

Presently, Deutsche Bahn operates a number
of 3D printing systems, including hundreds

of desktop FDM 3D printers used for training
purposes, first prototypes and giveaways. For
spare parts, the company relies on a suite of
industrial FDM 3D printers as well as some
SLS platforms.

“In-house at DB we have two sites: one that
is responsible for printing tooling, jigs and
fixtures, and the other does polymer spare
parts,” Brickwede explains. “All other parts,
like metal components, are printed by ser -
vice providers out of which some are also
partners in the network. Together with other
network members, Deutsche Bahn has
co-initiated an international quality standard
for additive manufacturing facilities.” The
DIN EN ISO/ASTM 52920 standard is an indus
try-neutral standard beyond the rail sector
and establishes a comprehensive framework
for quality assurance requirements.

Deutsche Bahn’s goal is to stockpile 10% of all
spare parts in a digital inventory by 2030.

Image: Deutsche Bahn AG | Dominic Dupont

Innovation and inclusivity

Much of Deutsche Bahn'’s ethos surrounding
3D printing is represented in this wide-reach -
ing standard that is not only helpful for
Deutsche Bahn itself, but also for other rail
companies and other industries generally.
This collaborative and inclusive approach

has proven successful over the past decade
for Deutsche Bahn, with the company not
only helping others through its knowledge

but also learning through example.

For instance, the Dutch were the first to
implement 3D printing requirements in their
rail procurement tenders. “The Netherlands
is a bit smaller than Germany. So it was good
we had the chance to observe and evaluate
their introduction before we added ‘design
for additive’ to our tenders,” she says. “This
Is such a great and inspiring cooperation that
really helps, and we are now trying to open
that up to public transport in general.”
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Another example of DB’s inclusive philos -
ophy is related to its use of 3D printing to
create a series of braille handrail signs, which
have been installed at thousands of stations
around Germany, while also enabling the
company to reduce associated costs by over
60%.

Brickwede also sees potential to extend this
inclusive, collaborative approach further—not
only in rail but also in the additive manufac -
turing industry—patrticularly when it comes

to gender diversity. “We need to encourage
more women to get into the industry: we

have a different perspective on additive man -
ufacturing and we come up with different

use cases, after all, we represent more than
50% of the potential end users.” On this
front, at the upcoming MGA Annual Meeting
in September 2025, there will be a Women in
AM Summit, which will invite women from
across the industry to network and share
their knowledge and experiences.

Ultimately, over the past decade Deutsche
Bahn has proven to be a real innovator in the
increasingly intersecting rail and additive
sectors, not by taking a hard line on keep -
ing its progress internal and protected, but
by building a foundation for a collaborative
industry.
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Mapping

Automotive

leaders
embrace AM

How five major automotive manufacturers have
changed their development and production with 3D

printing
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Quick Take

In our mapping chapter,
VoxelMatters looks at how
flve major automotive
manufacturers have been
using additive manufacturing
to enhance production lines,
explore new aesthetics, offer
customization and more.

Automotive companies across the world

are leveraging polymer, metal and sand AM
technologies for prototyping, tooling and, in
some specific instances, for series produc -
tion of final parts. The prototyping element

is nothing new, with General Motors install -
ing its first 3D Systems SLA printer way back
in 1987, but the widespread adoption of AM
for tooling, customization, on-demand spare
parts and series production demonstrates its
significant growth in recent decades.

Not all automotive companies are using AM
in the same way or with the same technol -
ogies. However, certain trends can be seen
across the sector, such as a focus on novel
and lightweight components for electric
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vehicles, the use of binder jetting technology
for the printing of large-scale sand molds,
part customization for interior or decorative
components and the development of high-
value AM parts for luxury or racing vehicles.
These complement longstanding applica -
tions such as part prototyping, tooling and
digitized spare part libraries.

In this chapter, we look at five major compa -
nies leading the way in automotive AM. The
list is not comprehensive, with most major
OEMs using AM in some capacity either inter -
nally or via third-party service providers, but

it places a focus on companies that have
demonstrated notable AM activity over the
last few years.



BMW

German company BMW, owner of the Mini
and Rolls-Royce car brands and the BMW
Motorrad motorcycle brand, has a storied his -
tory in AM dating back to 1991 and is one of
the biggest AM adopters for part production
in the world across any industry. BMW oper-
ates an Additive Manufacturing Campus in
Oberschleissheim, just north of Munich, and
has investments in Carbon, Desktop Metal
and Xometry. It was also the first carmaker to
3D print a production run of several thousand
metal parts: a PBF aluminum fixture for the
soft top of the BMW i8 Roadster.

BMW’s AM adoption spans several brands and
technologies. From 2017 to 2021, it deployed
polymer PBF for the MINI Yours Customized
project, enabling customers to create custom
parts, and used SLS for the 2023 POLYLINE
production line collaboration with EOS,
Dyemansion, and Grenzebach. In 2022, it
used metal PBF in a 3D printing project with
the IDAM consortium (Industrialisation and
Digitalisation of Additive Manufacturing for
automotive series processes). In 2024, BMW
began using MX3D’s WAAM systems for the
series production of large, lightweight metal
components, having first explored the use of
the technology in 2015.



GM

General Motors, the American corporation
behind Buick, Cadillac, Chevrolet and GMC
vehicles, was one of the first adopters of SLA
and remains committed to AM use in several
key areas. Most of GM’s additive research, prin
cipally in photopolymerization and extrusion
polymer AM,takes place at the 16,000-square-
foot Additive Industrialization Center in the
Warren Tech Center in Michigan, though the
company has also worked with external 3D
printing service providers such as GKN and
also operates 3D printers at other plants such

as the Lansing Delta Township facility.
Some of GM’s most important AM opera -
tions are focused on the Cadillac brand. In
2022, Cadillac implemented manual trans -
missions on the 2022 CT4-V and CT5-V
Blackwing models with three 3D printed
components: a shift-knob medallion, climate
control duct and wiring harness bracket.
However, its most extensive use of AM can
be found on the Celestiq EV, which first
rolled off the production line in 2024. The
EV contains around 130 printed parts, the
largest of which is its aluminum steering
wheel trim made using PBF. Another part, a




The rearview mirror assembly for the Ford Explorer
EV was prototyped using SLA 3D printing.
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highly detailed stainless steel anchor for the
leather passenger handles, was made using
binder jetting. Many printed polymer parts
can also be found on the vehicle.

Ford

American automotive company Ford,
which also owns the Lincoln brand, has a
strong foothold in AM, focusing primar -

ily on polymers and composites. Most of

its AM activities take place at its Advanced
Manufacturing Center in Redford, Detroit,
where the company operates 30 indus -
trial-grade 3D printers from Stratasys,

HP, Carbon, EOS, Desktop Metal and SLM
Solutions. Ford was a major early investor
in Desktop Metal and is also an established
user of binder jetting systems from ExOne,
now owned by Desktop Metal.

As of 2025, Ford is deploying metal and poly -
mer AM technologies for the development

of parts for the Red Bull Racing Formula 1
team, including cold plates for batteries and

cooling plates for other parts. In the con -
sumer market, the company uses Carbon’s
DLS photopolymerization technology for
HVAC lever arm service parts for the Ford
Focus, as well as other components for the
F-150 Raptor and Mustang GT500. In 2024,
Ford’s European subsidiary, based in Cologne,
Germany, revealed that it had used polymer
PBF and photopolymerization AM during the
development of its Explorer EV.

Stellantis

Netherlands-headquartered Stellantis was
formed in 2021 following the merger of Fiat
Chrysler Automobiles and the PSA Group
(Peugeaot). Its long list of car brands, many of
which had some amount of AM experience
prior to the merger, includes Alfa Romeo,
Citroén and Jeep. Fiat was Italy’s first adopter
of 3D printing for prototyping, and work con -
tinues at the Fiat Design for Additive Program
at the company’s factory in Turin. Jeep and
Fiat use HP Multi Jet Fusion technology for
serial production, while Fiat also uses exter -
nal service providers such as Quickparts for
short SLA and SLS production runs.

In 2023, the PEUGEOT INCEPTION CONCEPT
showcased innovations such as a 3D printed
cockpit and new textile 3D printing technol -
ogy for auto interiors. A year prior, Peugeot
had used HP’s MJF process in collaboration
with Mader and ERPRO to offer 3D printed
accessories for the Peugeot 308. The mate -
rial used for those accessories was Ultrasint
thermoplastic polyurethane (TPU), co-de -
veloped with BASF. Elsewhere, the Stellantis
virtual reality (VR) lab at the Chrysler
Technology Center in Michigan is using 3D
printing to prototype new VR-simulated auto
components.
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Honda

Japanese automotive company Honda,
known for its automobile and motorcycle
divisions, as well as its Acura luxury vehicle
brand, has been using AM for several years,
first demonstrating its use of the technology
on printed body panels for its 2016 Micro
Commuter electric vehicle. While that vehi -
cle was commissioned by a third party and
not marketed at consumers, Honda pre -
sented a more advanced use of AM in 2020
following a collaboration with Autodesk,
reworking and 3D printing a metal crank -
shaft to reduce its weight. Subsidiary Honda
Access, a specialist in custom accessories

for Honda vehicles, has since used Stratasys
PolyJet machines to produce prototypes.

In early 2025, Honda revealed extensive
internal use of metal AM, noting that it is
increasing its AM capabilities for a range of
applications, including PBF printing of parts
for the Honda Red Bull Formula 1 team.
These parts include a 3D printed steel piston,
previously made from forged aluminum, and
Inconel turbine housings, previously man -
ufactured using precision casting. Honda
also revealed that it is using PBF to fabricate
lightweight aluminum handles for racing
wheelchairs.
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How Longbow
IS leveraging AM
to Innovate EVs
at the “speed

of lightness”

A VoxelMatters’ exclusive interview with co-
founders Mark Tapscott and Daniel Davey
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Quick Take

Longbow Motors co-founders
Mark Tapscott and Daniel
Davey share with us their
mission to reinvent the

electric sports car. Spoiler
alert: additive manufacturing
has a significant role to play,
particularly when it comes to
customization and spare parts.

Longbow Motors isn’t chasing mass-market
dominance—it’s chasing soul. Founded by
Mark Tapscott and Daniel Davey, two engi-
neers who helped build the early generation
of electric vehicles at Tesla and Lucid, the
UK-based startup is on a mission to reinvent
the electric sports car. Their vision is uncom -
promising: fast, light, beautiful—and they’re
leveraging AM to accelerate development,
with an eye on future opportunities for cus -
tomization and spare parts.

“We started our journey with the Tesla

Roadster,” Tapscott recalls. “That car changed
everything, and it was contract-manufactured

42

in the UK. But after that, the industry
shifted toward mass production—big SUVSs,
high volume. Nobody picked up where the
Roadster left off.”

What Longbow saw was a growing void in the
market. As most electric vehicles got heavier,
bulkier and more software-focused, they
decided to go in the opposite direction. “We
think the sports car is the best application for
an electric powertrain,” says Davey. “You've
got the weight in the base, instant torque—
you don’'t need a ton of power to make it
exciting. But no one was building a proper
lightweight EV.”



Lightness first

Frustrated by the lack of progress from

OEMs, Tapscott and Davey decided to build
their own car company that prioritizes emo -
tion, elegance and driving experience. “We
call it the first featherweight electric vehi -
cle,” Tapscott explains. “Under a ton, over 300
horsepower per ton. That’'s our benchmark.”

Longbow’s first model, the Speedster, will
begin deliveries in late 2026 with a start -
ing price of £84,995 (the next model, the

Roadster, will start even lower, at £64,995).
Designed, engineered and manufactured in
the UK, it blends minimalist engineering and
bold aesthetic thinking. “It's not just about
performance—it’s about creating some -
thing people want to own for a lifetime,” says
Davey. “Our cars are designed to last 100
years. We want people to lust after them the
same way they do with a classic Ferrari.”

Ferrari is Longbow’s brand compass, not in
powertrain terms, but in philosophy. “Ferrari
sells out years in advance. They have an



intimate relationship with their customers,”
says Tapscott. “We're not chasing quarterly
deliveries like Tesla. We want that same emo-
tional connection.”

Enabled by AM

Central to Longbow’s speed and philosophy
is its use of additive manufacturing. From
early development to potential production
parts, AM is everywhere. “Many of the con-
cept parts are printed,” says Davey. “We've
3D printed large body panels, interior details,
and aerodynamics components. That kind of
speed and iteration just isn’t possible with

traditional tooling.”

“It lets us move fast and stay flexible,”
Tapscott adds. “With 3D printing, we can test
five different design approaches in parallel.
We don't have to guess—we can just print,
test and decide.”

This agility extends to the car’s design lan -
guage. Inspired by biology and natural forms,
the vehicle’s surfaces are shaped to feel like
a skin stretched over its mechanical core.
“It’'s not just about form,” Davey explains.
“Using additive also means reducing adhe -
sives, cutting down on finishing steps and
lowering our environmental impact.”




Among the technologies Longbow is interested in
are MJF, PolyJet and continuous fiber composites.
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Longbow’s lightweight approach is also
reflected in its manufacturing model. Instead
of investing in expensive tooling for low-vol -
ume production, AM helps them remain
“CapEx light,” as Tapscott puts it. “We’re not
building 100,000 units yearly, so additive
makes sense. It keeps our costs down and
lets us do things others can't.”

Voya to the future of customization

That includes customization. Through their
Voya program, customers can personalize
key elements of the vehicle. “Additive lets us
offer one-off parts that would be impossible
or far too expensive otherwise,” says Davey.
“It's not just about being fast and efficient—
it's about giving customers something they
connect with.”

While much of their additive strategy is still
under wraps, Longbow is paying close atten-
tion to technologies like continuous fiber
composites, multi-jet fusion, and even poly -
jet printing for future interiors. “We’'re looking

five years ahead, not just at what's possi -

ble today,” Tapscott says. “By the time our
program reaches full production, those tech -
nologies may become the best, cheapest and
greenest way to build.”

Davey agrees: “People underestimate how
fast this is moving. A few years ago, 3D print-
ing made sense only for a handful of parts.
Now we’re seeing production runs in the

tens of thousands. The idea of printing spare
parts on demand, decades after the car was
made—that’s where we’re heading.”

Longbow’s approach isn't just technically
novel, it's philosophically different. While the
mainstream EV market races toward soft -
ware-defined vehicles filled with screens
and autonomy features, Longbow is taking
a different road. “We're not building a wash -
ing machine,” Tapscott says. “We’re building
something that makes you feel alive when
you drive it.”

That means no roof, instant response and a
visceral connection to the road. “It's more like
riding a high-speed monowheel than sitting
in a bubble,” Davey laughs. “We want people
to drive our cars and then walk away, turn
around and look at them again. That feeling
matters.”

Ultimately, the engineers and designers
behind Longbow want to change an entire
industry. They’re doing so by reminding
people why they fall in love with cars in the
first place. And they’re using additive manu -
facturing to do it faster, lighter and smarter
than anyone else.
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