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Welcome

There is no question that our Polymer AM Focus eBook is among our most ambi -
tious publications every year. After all, it covers the largest market segme nt of the 
additive manufacturing industry, comprising all polymer and composi te filaments, 
pellets, resins, powders, as well as 3D printing hardware systems, applications for 
plastic 3D prints, and more. Our 2024 edition reflects this diversity and sco pe, bring-
ing together a selection of interviews, case studies and product highligh ts, as well as 
market and event analyses.

We are pleased to kick off this online publication with an in-depth analysis o f the 
composite polymer market filled with data from VoxelMatters Research’s n ewest 
report. Next is an interview conducted by yours truly with leadership from E OS-
owned Advanced Laser Materials (ALM) that you do not want to miss. We then turn  
back to composites with a focus on Airtech Advanced Materials Group and its rang e 
of Dahltram materials for AM. Our next feature is a piece written by Michael Na sh 
about BMW’s use of polymer AM in both automotive development and productio n. 
We are also excited to highight Italian company Xenia, a newcomer to the AM mat e-
rials market that is adapting its existing composite materials for addi tive platforms. 
Davide Sher then shares his experience at the recent JEC World 2024 with an analy-
sis of the AM players and applications that were present. Last but certainly not l east, 
we cover the cutting edge of DLP technology in a feature on Desktop Metal’s new 
ETEC Pro XL. It’s an edition you don’t want to miss a single page of!
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The future of 3D 
printed polymers 
is filled with fiber
Composites are an increasingly significant part 
of the polymer AM business, especially in MEX 
and PBF. Here is a preview of the latest data from 
VoxelMatters’ newest report.

Analysis





VoxelMatters’ newly released report on 
the composites 3D printing market looks 
specifically at composites 3D printing tech -
nologies, materials, and parts that have 
already generated significant commercial 
value. This means especially MEX (mate-
rial extrusion) and PBF (powder bed fusion) 
processes, along with reinforced materials 
made of a thermoplastic matrix in various 
forms (powders, filaments, and pellets). The 
Composite AM data is treated as a subseg-
ment of the overarching polymer AM data, 
which had been collected for the report that 
was released at the beginning of 2024. In 
the analysis and forecasts, it is becoming 
increasingly clear that chopped fiber com -
posites will continue to be a major area of 
development for polymer additive manufac -
turing, with continuous fiber composites as 
a key opportunity for the longer-term future. 
Let’s look at some data.

Hardware

In 2023, the composites AM hardware 
market was valued at $330 million and is 
projected to reach almost $3 billion by 2033, 
growing at a compound annual growth rate 
(CAGR) of 24.4%. If we compare this with the 
total polymer hardware market, which gener -
ated $2.8 billion in 2023, we can deduce that 
the business for composites AM hardware 
was worth almost 12% of the total polymer 
AM hardware business. This percentage will 
vary only slightly with some minor ups and 
downs throughout the forecast period.

Note that in composites AM, we are currently 
only considering MEX and PBF technologies, 
while the total polymer market also includes 
VPP (vat photopolymerization) and MJP 
(material jetting) technologies. If we compare 
composite AM hardware revenues to total 

Overall consumer polymer and metal AM markets (USD M) 2023–2033

Source: VoxelMatters Research
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Forecast of hardware revenue (USD M) composites vs polymer AM 2023–2033

Source: VoxelMatters Research

Composites numbers are excluded from the Polymer numbers above

polymer hardware revenues for just MEX and 
PBF technologies, the percentage of compos-
ite AM hardware revenues grows to around 
20% through the entire duration of the fore -
cast period. This percentage is slightly higher 
for PBF (with peaks of 27%) than for MEX 
(which goes as low as 17%).

It is also interesting to highlight that if these 
projections are confirmed, the composites 
AM hardware revenue opportunity would 

dwarf the opportunity for Automated Fiber 
Placements and Tape Laying machines, which 
some analysts project at about $500 million 
in yearly generated revenues by 2028. This 
is one of the key reasons why many com -
panies currently active in the AFP segment, 
such as M.Torres, Coriolis Composites, and 
Electroimpact, are working and investing sig -
nificantly into developing and marketing their 
own composites AM hardware.
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Materials

It is interesting to note that the market is 
expected to undergo a major shift during 
the forecast period in terms of generated 
revenue. Pellet composite materials are pro -
jected to overtake composite filament as 
the primary revenue opportunity in 2031. 
Additionally, pellets and powders will alter -
nate as the second-largest opportunity in the 
first half of the forecast period. This indicates 
that all material matrix forms are generally 

comparable until pellet-based materials grad -
ually become the primary opportunity. This 
shift is driven by much wider use and superior 
cost-effectiveness and is expected to occur 
towards the end of the forecast period and 
beyond.

Services

In 2023, the overall AM services market gen -
erated $268 million and is expected to grow 
to almost $3 billion by 2033, with an overall 
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Forecast of materials revenue (USD M) composites vs polymer AM 2023–2033

Source: VoxelMatters Research

Composites numbers are excluded from the Polymer numbers above
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Compound Annual Growth Rate (CAGR) of 
27%. 2024 is anticipated to have a peak Year-
over-Year (YoY) growth rate of 32.3%.
At the beginning of the forecast period, 
roughly 20% of all revenues generated by 
thermoplastic parts produced by AM ser -
vices providers, using powders, pellets, and 
filament materials, were made of compos -
ite (fiber-filled) grades. This percentage is 
expected to grow over the course of the 
next decade, peaking at 23.1% in 2033. The 
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percentage of composite part revenues is 
larger for parts made using MEX technologies 
(including both LFAM and filament extru -
sion), growing to 35% of all parts by 2033 and 
driven by heavy use of composites in LFAM 
parts. Revenues from composite PBF parts 
will remain under 20% of total revenues from 
parts produced by services via PBF, as large 
volumes of parts are expected to continue to 
be produced using thermal PBF technology 
and unfilled materials. �

Forecast of AM services revenue (USD M) composites vs polymer AM 2023–2033

Source: VoxelMatters Research

Composites numbers are excluded from the Polymer numbers above
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The power of 
application-
driven PBF 
materials
Exclusive interview with Donald Vanelli, President, and 
Darin Chartier, VP of Sales at ALM, an EOS company.

Feature

In collaboration with EOS

https://www.eos.info/
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Founded in 2003 under a technology 
license from the University of Texas Austin, 
Advanced Laser Materials (ALM) began with 
the aim of developing and commercializing 
Nylon powders for the additive market that 
were more accessible than existing products. 

Since then, the company has evolved along-
side the powder bed technology market, 
turning its focus increasingly to the develop -
ment of industrial-grade powders suitable 
for production applications and applica -
tion-specific material development. We had 
the opportunity to speak with Donald Vanelli, 
President of ALM, and Darin Chartier, ALM 
Vice President of Sales, who shared with us 
how the company—a part of EOS—oper-
ates, what sets it apart in the broader AM 

materials market and what its offering can 
tell us about the current state and future of 
powder bed fusion AM.

Merging with EOS

Germany-based EOS, a leading provider of 
SLS 3D printing solutions, began its acqui-
sition of ALM in 2009 and saw it finalized in 
2011. At the time, ALM developed and sold 
machine-agnostic powders primarily to 
OEMs and service bureaus. For EOS, which 
did not have a big footprint in the American 
market, partnering with ALM was a strategic 
entry point. 

As Donald Vanelli tells us, “Part of the attrac -
tion between putting ALM and EOS together 

A conversation with ALM 
President Donald Vanelli 
and ALM VP of Sales Darin 
Chartier about the polymer 
powder manufacturer’s 
dynamic with EOS and its 
unique capabilities in custom 
material development.

Quick Take
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was the opportunity to pursue materials 
business for non-EOS machines and estab-
lish relationships with those customers.” This 
strategy has proven successful: “EOS has 
made a lot of gains over the last 10 years or 
so in terms of market share of polymers,” he 
adds.

The other important factor that drew EOS to 
ALM, was the company’s burgeoning capac-
ity to produce application-specific materials, 
including the FR-106 flame-retardant nylon 
used by Boeing to produce air ducts for 
the 787 aircraft as of 2010. “The capability 

of doing customer-centric development 
around applications was really the reason for 
EOS buying ALM,” Vanelli explains. “Today, 
ALM is part of what we would call the cen -
tral business unit of EOS with the charge of 
developing materials for non-EOS systems, 
which is actually becoming less and less of 
our business—it’s maybe 50% of our busi-
ness now. And then the other half is looking 
at application-specific materials develop -
ment. So if there’s a project or need, we can 
take some core materials that either we have 
or EOS has and we can modify those.”

ALM specializes in the development and production of application-
specific materials for powder bed fusion technologies. Image: ALM via EOS
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Custom material development

The company’s custom material development 
service takes a holistic approach, first taking 
into account the company’s existing portfolio. 
“When a customer calls and asks for a mate -
rial offering, we start with the application 
and work backwards,” Vanelli says. “If that 
application fits into a standard product that 
we already have, that’s great, but if our exist -
ing products don’t meet their requirements, 
we have the opportunity to sit down with the 
customer to understand what it is they really 
want. We can then see if we have something 
in the portfolio that we can tweak a little bit 
or if we need to start from the ground up.”

ALM’s application-specific approach also 
makes a lot of sense. As Vanelli and Chartier 
point out, it has benefits for both ALM’s cli -
ents and the company itself. “It’s always 
better to have a customer who has a need 
for the material rather than for us to launch 
a product and not know if anybody really 
needs it. So there’s an opportunity for a cus -
tomer to get exactly what they want and it 
gives us this immediate market feedback 
and accelerates the iteration cycle. If you 
have somebody you can iterate the develop -
ment with, in a real-world condition, it goes a 
lot faster.”

ALM’s material portfolio is compatible with EOS platforms 
as well as other PBF solutions in the market. Image: ALM via EOS
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Typically, when ALM develops a material for 
a specific customer application, that mate -
rial is ultimately commercialized and sold to 
other customers in a range of industries. “It 
is our preference to build a material that is 
applicable to the broader market,” Chartier 
comments. “While we’re not opposed to 
sharing IP or having the customer own the IP, 
it’s best if that material is applicable to the 
entire market. What we do then is work col -
laboratively with our customer so that they 
always end up with a market leading position: 
they get first opportunity in the market, and 
they might get a market leading price or a 
period of exclusivity.”

Vanelli adds: “Compared to the global plastics 
market, powder bed additive materials are a 
small piece of the pie. So the ability to spread 
a new product into the market is good for 
us commercially and it’s good for the over -
all market. It also helps with the economy 
of scale, so the price of the material comes 
down, which helps the initial customer too.” 

All under one roof

ALM stands out in the powder bed market for 
its application-specific material development 
as well as for its all-encompassing produc -
tion capacity, which brings R&D, production 
and logistics all under one roof. Vanelli is 
proud to tell us that the ALM team brings 
together a set of people who “on average 
have 10 or more years of experience in this 
industry.” 

This experience plus the unique setup of 
the company, enables ALM to develop and 
commercialize materials quickly, as well as 
scale up production when needed. “We can 
do things fast because we touch all pieces 

of the process,” Vanelli says. “At ALM, we 
have a relatively small team, but that team 
encompasses many things: we have materi -
als laboratory and materials science, we have 
powder bed AM process engineering and 
then we have order processing and logistics. 
We actually do the logistics for all materials 
for EOS North America, not only for our own 
business.” 

Chartier adds: “We’re moving about 250 tons 
per year of our own products right now, and 
we’re moving about 150 tons of EOS prod-
ucts through the site logistics. Today, we’re 
running one shift at ALM with our produc -
tion equipment, but that could be scaled very 
easily by adding a second one because we 
have the physical space to add more equip-
ment. In fact, this year, we moved a new 
blender in and will be transitioning some 
manufacturing from Germany to the U.S. 
for some EOS products. In doing so, we’ll 
increase our capacity from roughly 250 tons 
to about 300-320 tons once that’s up and 
running.”

In terms of its production workflow, ALM 
orders base powders from raw material 
suppliers and does various types of mixing 
in-house. “We have two types of mixing 
technology,” Vanelli elaborates. “We have 
low-shear mixing technology and high-shear 
mixing technology. Low shear is used if you 
want to add fillers, while high-shear mixing is 
used for the efficient dispersion of micro-ad -
ditives, pigments, antioxidants and things like 
that. We also use high-shear mixing for shap -
ing powder particles.”

For its high-performance range, the company 
also has the capacity to cryogenically grind 
powders. “We can cryogenically grind about 
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60% non-standard, so we’ll take these core 
products and derive other products from 
them.”

These newly derived materials often fall 
into the reinforced category. “It can include 
adding properties like static dissipation and 
fire retardancy—both of which are import -
ant in aerospace and other applications—and 
we also have fiber-reinforced materials, such 
as carbon fiber, mineral fiber and glass fiber. 
Some of these reinforced materials have 
compounded fibers, which means they’re 
incorporated directly into the particle, which 
generates isotropic properties—some -
thing traditionally not possible with SLS,” he 
continues.

In the sustainable category, ALM is focused 
on three things: renewably sourcing raw 
materials, reducing waste and minimizing 
impact. In terms of renewably sourcing raw 
materials, ALM is working with chemical 
companies on bio-based powders. “The real-
ity is, plastic parts won’t all make it into the 
recycling,” Vanelli comments. “So what do we 
do with those parts to make sure that they 
don’t have any downstream negative impact 
on the environment? We’re addressing this 
in a number of ways. First, Arkema recently 
released a bio-sourced PA11 and there’s work 
right now with EOS to develop a climate-neu -
tral PA 2200, and we’re also working on a 
polypropylene that is renewably sourced.  

“The other thing we’re doing is working to 
stabilize polymers against degradation in the 
printing process. In particular, we’ve been 
working with Arkema on a PA 12 product 
that is chain terminated. We see that a lot 
with TPU and PP materials that are inherently 
stabilized against the long times they spend 

50 tons,” he continues. “We also have heat 
treatments to change the way the powder 
melts or behaves, as well as sieving tech-
niques to control particle size distribution.”

In terms of quality control, the ALM facility 
houses a QC lab with ISO 9001 certification. 
There, the company measures various prop-
erties of the raw powders it receives and the 
new materials it develops. Notably, the com -
pany’s R&D and production operations are 
closely linked, which results in a seamless 
transition between the two. “It’s good to have 
all the production and lab capacity for the 
R&D team, because at the end of the day, you 
need to make an economic solution for the 
customer,” Vanelli elaborates. “It can’t just 
work in the lab, it has to be scalable and it 
has to be economical. So for the people that 
are doing R&D to be exposed to production is 
great. It means we’re likely to make a product 
faster and more successfully than we would 
otherwise.”

ALM’s portfolio

ALM’s portfolio of powder bed fusion materi -
als is broad, consisting of about 40 different 
powders, including core materials, fiber-filled 
powders, powders with specific properties 
and sustainable materials. “I tend to catego -
rize our materials into three basic categories: 
industrial quality materials, reinforced mate -
rials and sustainable materials,” Vanelli says.

In the standard industrial range, ALM offers a 
number of its own products as well as many 
from the EOS portfolio. “This includes mate -
rials like PA 2200 that we’ve had for 20 plus 
years, as well as Evonik’s PA 12 and Arkema 
PA 11. These are mainstay products across 
the industry. At ALM, our portfolio is about 
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in SLS machines.” Increased stabilization 
could improve the buy-to-fly ratio of pow -
ders, increasing re-use rates for unsintered 
powder and ultimately minimizing waste. 

On the third sustainability front of zero 
impact, ALM is working towards making 
materials more easily degradable. “We’ve 
been working for about three years on put -
ting an additive into our polymers to make 
them more degradable in the environment. 
So if they do end up in a landfill, there are 
additives in there that will allow that poly -
mer to start breaking down. It’s a long-term 
process, but in the space of two years, we’re 
already seeing these materials degrade 
about 30%, whereas normally you’d be look-
ing at one or two percent—it’s a significant 

acceleration and reduces the long-term envi -
ronmental impact of that material. We’re 
probably looking at commercializing some 
products based on that work in the next 
year or so, and we can also go back and mix 
the additive into some customer-specific 
materials.”

Applications and trends

One particular industry in which ALM has 
been active in terms of developing and sup -
plying materials is unmanned aerospace. “I 
would say commercial unmanned aerospace 
is probably the sector of our business grow -
ing most right now for reinforced materials,” 
Chartier says. He points to a specific col -
laboration that illustrates ALM’s capabilities 

ALM’s facility currently houses all development 
and production under one roof. Image: ALM via EOS
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the UAV, but also because of the fact that the 
material floats, so that when the bird-shaped 
drone lands in water it can be recovered. 
Moreover, the use of 3D printing has sped up 
the company’s workflows for design, testing 
and production. 

In discussing how demand for its materials 
has changed over the years, ALM’s lead-
ers say that the biggest shift has been from 
predominantly supplying materials to OEMs 
and service bureaus for rapid prototyping to 
meeting a growing need for production-grade 
materials with specific properties. 

“When I started in this space, there were two 
types of customers: OEMs that had rapid 
prototyping labs and service bureaus, whose 
demand was also largely prototyping. That 
didn’t change much until maybe the early 
2010s,” Vanelli explains. At that time, produc -
tion applications for SLS technologies were 
increasing, exemplified by Boeing’s adoption 
of the technology and ALM’s fire retardant 
material for 787 components. 

“I would say the thing that’s unique is that 
all the growth that we’ve seen over the last 
few years is all in the space of highly special -
ized materials for production applications,” 
he continues. “And it’s not just the material, 
it’s also the process and the hardware that 
are being specialized. Everything we’re seeing 
growth-wide is production and its application 
specific.”

ALM will be featured in the EOS booth at the 
upcoming Rapid + TCT conference in Los 
Angeles this June. “Come see us, we’ll have 
many interesting applications and materials 
there,” Vanelli concludes. �

clearly with The Drone Bird Company, a Dutch 
company specializing in bird-shaped drones 
used to deter real birds from flying or building 
nests in potentially dangerous environments.

Prior to the use of 3D printing, the Drone Bird 
Company had been making its drones by 
hand using a combination of fiberglass and 
epoxy, which slowed down development and 
production times and effected profitabil -
ity. “It’s an application where the company 
didn’t originally look at 3D printing at all,” 
Chartier elaborates. “In the beginning, they 
were making the drone body out of foam, 
but when it would crash, it would damage 
the internal electronic components. They 
then turned to 3D printing and to us for a 
solution. We recommended PA 640-GSL, a 
high-strength, lightweight carbon-reinforced 
Nylon.” 

The company saw great success using the 
material and EOS P 396 machine, ultimately 
using the combination to produce the drone’s 
body and various cover flaps. PA 640-GSL is 
not only beneficial in terms of the protection 
it offers to the electronic components inside 

The Drone Bird Company has benefitted from ALM’s PA 
640-GSL powder in the production of its bird-shaped UAV.

Image: ALM via EOS
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Dahltram 
composite 
resins inspire 
innovation
Airtech Advanced Materials Group and its portfolio of 
Dahltram resins are breaking records, winning awards 
and broadening opportunities for thermoplastic 
composite 3D printing.
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It is near impossible to talk about 3D print -
ing composites without discussing Airtech 
Advanced Materials Group and its range of 
Dahltram thermoplastic composite resins. 
The company, which has over 50 years of 
experience in material extrusion, is now a 
leader in the development and supply of 
composite pellets and filaments for large-for -
mat additive manufacturing (LFAM). Not only 
that, it also operates Print-Tech, a service for 
the production of composite tooling which 
is based on a hybrid approach of 3D printing 
near-net-shaped parts (up to 12 x 3 meters) 
and precision machining. 

At the recent JEC 2024, Airtech’s Dahltram 

range—including some new material grades 
we’ll discuss in more detail—was highlighted 
in many ways, including live printing sessions, 
and several cutting-edge use cases, like an 
Aircraft Fairing Vacuum Trimming Fixture 
3D printed using Dahltram C-250GF (which 
was showcased in the JEC Innovation Planet 
Mobility area), as well as 3D printed molds and 
production parts made for the Brumos Racing 
team.

A circular economy for motorsport tooling

The Brumos Racing use case was of great 
interest to us and the rest of JEC 2024 attend -
ees. Airtech Advanced Materials Group 

Airtech is a leader in composite 
materials for large-format 
additive manufacturing (LFAM), 
as was made clear at the recent 
JEC 2024 event. In this article, 
we highlight the latest materials 
in its portfolio as well as cutting-
edge applications it is involved in.

Quick Take
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has been the technical partner of Brumos 
Racing since 2022, when it partnered with 
BBi Autosport to create 3D printed molds 
and end-use parts for the Porsche GT2 RS 
Clubsport, which raced in June 2022 at the 
100th edition of the Pikes Peak International 
Hillclimb. The partnership has been a fruit -
ful one, and Airtech has continued to supply 
its materials and services to the racing team, 
with more 3D printed parts (and parts made 
using 3D printed molds) integrated into the 
latest version of the team’s race car. 

A second-generation Brumos Racing mold 
was showcased at JEC 2024. The part, a mold 
for producing an carbon-fiber aerodynamic 

splitter, was 3D printed on a Thermwood 
1040 LSAM 3D printer using an experimen-
tal recycled-grade Dahltram C-250CF, a 20% 
carbon-fiber reinforced modified polycarbon -
ate, known for its high impact resistance and 
a heat distortion temperature of up to 144°C. 
Notably, this grade of material was derived 
from the previous generation Brumos mold 
tool., demonstrating the viability of a more 
circular and sustainable system for tooling 
production. (Not to mention that the use of 
additive manufacturing on its own eliminates 
the need for a master mold.)

The 3D printed mold—a finalist in the upcom -
ing TCT Awards in the Automotive & Rail 

Airtech’s composite materials for LFAM were a highlight 
at the recent JEC 2024 event in Paris. Image: Airtech
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category—and the carbon fiber splitter helped 
improve the aerodynamic performance of 
the Porsche GT2 RS Clubsport by increas-
ing downforce, ultimately resulting in a new 
speed record for a car in its class (9:18:053).

Ever-expanding material range

The recycled composite resin used in the 
Brumos Racing use case is not the only mate -
rial Airtech has developed with sustainability 
in mind. In late 2023, the company made its 
entry into recycled-grade thermoplastic poly -
mer resins for large-format 3D printing with 

the launch of Dahltram T-100GF resin, a recy-
cled-grade co-copolyester reinforced with 
fiberglass. These innovative resins are lead-
ing the way in recycled materials and have 
made a significant impact, particularly in 
sustainability initiatives.The material, one of 
the company’s most affordable consumable 
options, is well suited to lower temperature 
applications, including rapid prototyping, 
low-temp master models, trim tools and 
more.

The material complements Airtech’s 
expansive (and ever-expanding) material 

A mold for a carbon-fiber splitter for the Brumos Porsche GT2 RS Clubsport 
was 3D printed using an experimental recycled-grade of Dahltram C-250CF. Image: Airtech
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portfolio, which also includes newcom -
ers like Dahltram U-350CF Filament, a 
feedstock suitable for small and mid-size 
extrusion systems. The material is a modi -
fied polyethersulfone (PESU) reinforced with 
aerospace-grade carbon fiber for superior 
stiffness and durability. The filament’s spe -
cific combination of properties, which also 
includes excellent thermal properties (HDT 
up to 215°C) and dimensional stability, make 
it viable for a range of engineering applica -
tions, such as functional prototypes, jigs, 
fixtures, shop aids and low-volume produc -
tion parts. Polycarbonate and PETG based 
reinforced filaments have also just been 
launched. Technical details should be avail-
able shortly

EmpowerAX

These new materials build on Airtech’s more 
long-standing material grades, including 
Dahltram I-350CF resin, a carbon-fiber-re -
inforced PEI-based material suitable for 
high-temperature applications in demanding 
industries like aerospace. The robust mate -
rial, which has been adopted by end users 
like BAE Systems to produce high-tempera -
ture tooling, is also a key part of the ongoing 
EmpowerAX project, which recently won the 
JEC 2024 Innovation Award for Aerospace 
Processes.

The EmpowerAX project is being real-
ized by 12 international partners ( Airtech, 
CEAD, 9T Labs, Ansys, Siemens, Ensinger, 
Fiberthree, Fill Gesellschaft, WEBER addi-
tive, PRIME aerostructures, Suprem and 
SWMS Systemtechnik Ingenieur ) through 
the framework of the DLR Innovation Lab. 
In short, the project is focused on making 
additive extrusion with continuous fiber 

reinforcement accessible to a wider range 
of users and for a greater variety of applica -
tions through the development of the process 
chain. 

“[Additive extrusion with continuous fiber 
reinforcement] is considered to be a key 
technology for the future success of ther -
moplastic composites in a wide range of 
industrial sectors,” the EmpowerAX website 
reads. “Combining the excellent mechani -
cal properties of continuous fibers with the 
design freedom offered by additive manufac -
turing allows the reinforcement fibers to be 
oriented precisely along critical load paths. 
This means that resilient, customized light -
weight structures can be manufactured from 
continuous fiber-reinforced thermoplastics. 
However, additive extrusion with continuous 
fiber reinforcement is not yet established to 
the same extent as conventional 3D print -
ing. This is where EmpowerAX comes in, as 
an international driver in the field of additive 
extrusion technology.”

Airtech’s Dahltram range consists of newcomers like 
Dahltram T-100GF resin, and Dahltram U-350CF Filament.

Image: Airtech
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The JEC 2024 Innovation Award was pre-
sented to the EmpowerAX partners for a 
recent project in which they demonstrated 
an “industrially available process chain for 
local reinforcement of a multi-curved ther -
moset shell”. The demonstration utilized 
Airtech’s carbon-fiber-reinforced PEI-based 
Dahltram I-350CF resin, which was applied 
to a conventionally manufactured aerospace 
shell using robotic 3D printing. The addi -
tion of the printed composite functioned to 
increase part stiffness, resulting in a strong, 
lightweight system, and the demonstration 
showcased the viability of using such a tech -
nique in the aerospace industry.

A partner in innovation

Airtech Advanced Materials Group contin -
ues to progress in its mission to develop and 
supply high-performance resins to the addi -
tive manufacturing market. The company’s 
already versatile range of materials is com -
patible with several large-format printing 
solutions as well as smaller extrusion sys -
tems and can be used for many applications, 
ranging from motorsport tooling, to aero -
space shell reinforcement, to production 
parts, and beyond. �

Airtech’s materials are today used in a range of applications, including motorsport 
tooling, aerospace shell reinforcement, production parts and more. Image: Airtech
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Riding into a 3D 
future with BMW
The German carmaker is testing new 
materials and processes as it looks to use 
more additive-produced parts in vehicles

Interview

By Michael Nash
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BMW has over 30 years experience in addi-
tive manufacturing. The company first 
started making prototype components for 
its concept cars using 3D printing tools 
back in 1991, and began to slowly introduce 
plastic-based processes in small-se -
ries production. By 2012, it was making 
plastic housing components for hazard 
warning lights, center lock buttons, elec -
tronic parking brakes and sockets for the 
Rolls-Royce Phantom, as well as mounting 
brackets for fiber-optic cables in the Rolls-
Royce Dawn. The first series metal-based 

components—fixtures for the soft-top 
attachment—entered production in the i8 
Roadster in 2017.

Creating the right conditions

Three years later, in 2020, BMW opened 
its Additive Manufacturing Campus in 
Oberschleißheim, southern Germany, con-
solidating its activities under one roof. 
The €15 million investment allowed the 
company to greatly expand its efforts in 
the field, providing a center to focus on 

Michael Nash talks to Jens 
Ertel, head of BMW Additive 
Manufacturing, about the 
automotive company’s use 
of polymer 3D printing at 
its Additive Manufacturing 
Campus in Oberschleißheim, 
as well as challenges they 
are working to overcome.

Quick Take
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personnel training, R&D and AM-friendly 
design. It also provided a space for the car-
maker to address the primary challenges for 
additive when it comes to use in automo -
tive. Speaking to VoxelMatters, Jens Ertel, 
head of BMW Additive Manufacturing, out -
lined these challenges. 
“The biggest challenge for us is lowering 
the material and process costs, which ulti -
mately result in lower cost-per-part,” he 
confirms. “Only with the use of the right 
technology, materials and, above all, the 
right design of components, can the full 
potential of AM technology be exploited.”

Another big challenge, Ertel continues, is 
the standardization of technology. This 
has been particularly difficult to date, as 
companies have been taking different 
approaches in their R&D efforts. He refers 
to projects that BMW has carried out, like 
IDAM for metal 3D printing and Polyline 
for plastic 3D printing. “For scalability, 
standardized interfaces are an essential 
prerequisite so that systems from different 
manufacturers can be used and integrated 
in an automobile production environment. 
With our successfully completed publicly 
funded projects we have, together with our 

BMW opened its Additive Manufacturing Campus 
in Oberschleißheim, Germany in 2020. Image: BMW
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partners, created the conditions for series 
production in the automotive environment,” 
Ertel states. 

Scouting for plastic 

One of the potential avenues for addressing 
challenges is the development of materi -
als. Like many other companies, BMW has 
been exploring the use of advanced poly-
mers and has already adopted them for 
specific components in series production. In 
the Mini John Cooper Works GP model, the 

decorative panel on the dashboard is made 
using a thermoplastic, designed to be light -
weight and hardwearing. The window guide 
rail on the i8 Roadster is also made with a 
polyamide thermoplastic. 

But instead of delving into the benefits of 
using advanced polymers, Ertel instead 
highlights the fact that each component 
in a vehicle plays a different role, and as 
such, the material must be selected based 
on usage requirements. “Depending on the 
field of application, we use a wide variety 

Material and process costs as well as lack of technology standardization 
have been some of the main challenges faced by BMW in its adoption of AM. Image: BMW
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of materials,” he explains. “In the area of   
prototype construction, we primarily use 
materials that reflect the properties of the 
later series components as closely as pos -
sible in order to enable realistic and mature 
validation. So, depending on future real-
world application, advanced polymers can be 
useful.”

Asked if advanced polymers could be used in 
more areas of the vehicle, Ertel does not dis -
count the idea, but emphasises the need for 
further research. “Due to the high demands 
on our vehicles and the constant implemen -
tation of new innovations, the demands on 
the materials used are also increasing. Our 

advanced development team scouts world -
wide for new, innovative technologies and 
materials that will benefit us in the automo -
tive sector,” he states.

Test your metal

Although polymers are currently being used 
in its vehicles, BMW remains dedicated 
to testing new processes at its Additive 
Manufacturing Campus, some of which 
could expand the material portfolio. It has 
recently been trialing wire arc additive 
manufacturing (WAAM), which consists of 
melting aluminum or a similar metal using 
an arc and layering the welded seams on 

BMW has adopted advanced polymers for specific series production 
components, including a window guide rail and decorative panel. Image: BMW
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top of each other to create a component. 
This works particularly well for large parts 
that require strength and rigidity while 
also ensuring they are lightweight, such as 
suspension strut supports or areas of the 
chassis. 

“The high degree of freedom of the technol -
ogy allows complex and weight-optimized 
geometries to be produced,” Ertel notes. 
“This means that less material and less 
energy is used in production, as the parts 
are manufactured very quickly. The lower 
weight of the components also reduces the 
weight of our vehicles and thus their energy 
requirements.”

Looking further ahead, Ertel is excited for 
the future of AM in automotive. “There are 
new designs, new structures, and new solu -
tions being made with AM every single day,” 
he explains. “We are pushing boundaries with 
almost no limits in design, and are creating 
new customer experiences that would not be 
possible to implement conventionally. We are 
creating the future.” �

Design and production freedom remain the key drivers of BMW’s interest in AM, as they 
enable complex and weight-optimized geometries, as well as material and energy savings. Image: BMW

36





Xenia’s entry 
into additive  
An overview of the Italian company’s 
growing portfolio of high-performance 
composite materials optimized for 
extrusion-based additive manufacturing.  

Feature

In collaboration with Xenia Materials



Image: Xenia Materials



Founded nearly three decades ago, Italian 
company Xenia®   is an important player 
in the world of thermoplastic polymers. 
The company’s foundation is built on the 
development and production of composite 
materials for injection molding, and it has 
served many clients over the years from 
an array of different industries, including 
aerospace, agriculture, automotive, con -
struction, energy, medical, consumer goods, 
sports, oil & gas and transportation. Most 
recently, the company has expanded its 
material development to include polymers 
optimized for additive manufacturing, and 

specifically pellet-based extrusion print -
ers ranging in size from desktop FDM/FFF to 
large-format additive manufacturing (LFAM). 

In a recent interview between VoxelMatters 
and Xenia  Founder Fabio Azzolin, he told 
us the move into AM was “prompted by 
advancements in AM technologies that 
enabled the use of materials in pellet form 
to produce large parts more efficiently.” 
From there, the company refined many of 
its existing fiber-reinforced plastic formula -
tions specifically for large-format extrusion 
machines and ultimately launched its 3DP 

Italian company Xenia is well 
established in the world of 
thermoplastic polymers, so 
its entry into AM-optimized 
thermoplastic pellets has been 
an exciting one. In this article, 
we look at the company’s 
growing AM portfolio.

Quick Take
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MATERIALS business unit. Under this unit, the 
materials company offers a broad portfolio 
of AM-compatible materials, comprising the 
following product families: XECARB®   3DP, 
XEBRID™ 3DP, XEGLASS®   3DP, XELIGHT®   
3DP and XEGREEN®   3DP.

The company exhibited its first high-per -
formance composites for 3D printing at 
Formnext 2023, and has since released more 
AM-optimized grades, including the recent 
launch of XEGREEN 23-C20-3DP at JEC World 
2024 . As we’ll see in more detail, the com-
pany’s 3D printing granule materials are 
versatile and can accommodate a range of 

applications, whether end users are looking 
for more lightweight and economical alterna -
tives to metal, a tough composite for tooling, 
or a flexible lightweight product for sporting 
applications.

XECARB 3DP

Xenia’s XECARB 3DP family of materials is 
based on its standard XECARB product range 
and consists of highly selected base poly -
mers all reinforced with carbon fiber. The 
XECARB 3DP portfolio includes materials that 
cover the polymer pyramid, from the engi -
neering polymers (e.g. HDPE, PC, ABS, PET-G) 

Today, Xenia’s AM materials fall into the following brand families: XECARB 
3DP, XEBRID 3DP, XEGLASS 3DP, XELIGHT 3DP and XEGREEN 3DP. Image: Xenia Materials
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to high-performing ultra-polymers (e.g. PEI, 
PESU, PEEK, PPS), with a carbon fiber rein-
forcement that goes up to 50%. This group 
of materials is the broadest in Xenia’s port -
folio and it is known for delivering superior 
mechanical features, low density and low 
thermal expansion, and is ideal for metal 
replacement and tooling applications. 

According to Xenia, the greatest demand 
from LFAM 3D printing end users today is 
for composite tooling applications, and the 
XECARB  3DP range of carbon fiber rein-
forced thermoplastics is ideally suited to this 

application area. This is not only due to the 
toughness of the composites, but also the 
fact that the fiber reinforcement minimizes 
the risk of warping throughout the printing 
process resulting in high-fidelity parts with 
a high-quality surface finish, especially in 
curing processes. 

Highlights:
• High mechanical properties
• Optimal modulus/density ratio
• Lower electrical resistivity (surface and 

volumetric)

Xenia’s thermoplastic materials for AM are reinforced with 
carbon and/or glass fibers for enhanced properties. Image: Xenia Materials
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XEGLASS 3DP

The XEGLASS  3DP family includes a range 
of long-chain polyamides, like PA11, PA12, 
PA 6.12 and PA 4.10, reinforced with a high 
amount of glass fiber, which can be as much 
as 65%. These composites are known for 
being stiff and tough, making them suitable 
for specific structural projects that need 
to handle stress and stay strong over time, 
while also being able to withstand impacts.

The extra glass fiber reinforcement gives the 
compounds extra strength, making them a 
good choice for applications in industries like 
automotive, aerospace and consumer goods 
manufacturing. Plus, they’re still easy to 
use in the production process, meeting the 
needs of modern 3D printing manufacturing.

Highlights:
• Based on lightweight long-chain 

polyamides
• Electrically insulating
• Colourable

XEBRID 3DP

The XEBRID 3DP material family is made up 
of thermoplastic composites reinforced with 
carbon and glass fibers. As with the XECARB 
3DP family, the XEBRID 3DP family can be 
developed on the same polymer basis as 
its carbon-only counterpart, ranging from 
amorphous to semi-crystalline polymer 
bases. The combination of both carbon and 
glass fibers results in a material that has 
both the light weight and stiffness charac -
teristic of carbon fiber reinforcement and 
the mechanical and physical characteristics 
of glass fiber. 

In terms of applications, the XEBRID 3DP 
family is an excellent candidate for metal 
replacement applications, enabling users to 
minimize costs while maintaining a high per -
formance and process efficiency. Xenia cites 
several possible industries where XEBRID 3DP 
materials can make a difference, including 
agriculture equipment, construction, industrial 
equipment and oil and gas. XEBRID 3DP mate-
rial properties can also benefit other areas, like 
sporting equipment, aeronautics and mobility 
and transportation, which require lightweight 
parts with excellent mechanical properties 
and good processability.

Highlights:
• Good value proposition
• Versatility
• Low superficial and volumetric electrical 

conductivity
• Combining the mechanical characteris -

tics of XECARB 3DP with the tenacity and 
economy of XEGLASS 3DP

XELIGHT 3DP

Xelight 3DP is Xenia’s family of ultra-light 
PEBA-based compounds, a thermoplastic 
elastomer engineered for lightweight and flex -
ible properties. These products are developed 
based on Arkema’s Pebax®  materials group, 
which offers low density, efficient energy 
return and cold temperature durability.

Optimized for large-format 3D printing, the 
XELIGHT ’s family of compounds is notable 
for its combination of lightness (up to 0.87 g/
cm3) and high impact strength (especially at 
low temperatures), as well as flexibility and 
excellent rebound. This specific combination 
of material properties makes the raw material 
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ideal for applications in sports and marine, 
where minimal weight, flexibility and impact 
strength are required.

Highlights:
• Materials lighter than water which permit a 

density advantage of up to 15% compared 
with unfilled standard grades

• Variable hardness and density
• Easily colourable

XEGREEN 3DP

As the product name suggests, Xenia’s 
XEGREEN 3DP materials are the company’s 
most sustainable range. These 3D printing-op -
timized thermoplastics are made of up to 
100% recycled polymers and carbon fibers, 
but still offer similar properties to the compa -
ny’s standard XECARB 3DP grades (in terms 
of processability, mechanical properties and 
electrical characteristics). 

This family of 3D printing materials includes 
compounds based on PA6, PA66, PP, PET-G, 
PEBA and PA12, each of these that can be 

reinforced up to a carbon fiber percentage of 
50%. 
Due to the comparable properties of these 
recycled materials to the XECARB 3DP family, 
the XEGREEN 3DP range is suitable for a vari-
ety of industrial applications, including 3D 
printing tools, molds and other production 
aids. 

Highlights:
• High content of recycled polymer and fiber, 

up to 100%
• Batch-to-batch consistency
• Mechanical properties comparable with 

the standard XECARB 3DP grades

An expanding 3DP portfolio

It has been less than a year since Xenia first 
launched its first composite grades optimized 
for extrusion-based additive manufactur -
ing, and it already offers a versatile portfolio 
of materials, suitable for markets including 
industrial manufacturing, sporting goods, sus -
tainable mobility, construction, energy and 
defense, among others. 

This is just the beginning for the Italian com -
pany, which has other AM materials on the 
horizon based on its existing product ranges, 
like XECARB  SL 3DP, a family of super-light 
structural compounds reinforced with carbon 
fibers; XECARB  HM 3DP, characterized by 
high-modulus carbon fiber reinforcement; and 
SOFT MATERIALS 3DP, a selection of thermo-
plastic elastomers reinforced with carbon and 
glass fibers. Ultimately, Xenia’s latest business 
expansion is not only creating opportunities 
for the company, but is broadening the market 
for high-performance 3D printing composites 
and ultimately creating new opportunities for 
AM end users and new adopters. �

Xenia has other AM-optimized materials on 
the horizon, including XECARB SL 3DP, XECARB 
HM 3DP and SOFT MATERIALS 3DP.

Image: Xenia Materials
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Post-Processing
In next month’s eBook, we look at the final 
stages of additive manufacturing workflows, 
also known as post-processing. Still 
considered a bottleneck in the scaling of AM 
production, post-processing has made some 
amazing advances, which we’ll highlight in our 
upcoming publication.



All the latest in 
composites AM 
from JEC World
AM and composites continue to display 
powerful synergies in building tomorrow’s 
most advanced parts.

Mapping
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VoxelMatters has been covering, study-
ing and analyzing the composites additive 
manufacturing segment for nearly 10 
years. We have just released our newest 
Composite AM 2024 market study and are 
going to great depths to highlight all the 
newest commercial trends in this incredi -
bly fascinating segment. Some things have 
changed dramatically, for example, LFAM 
of composite tooling is now increasingly 
seen as a must-have application in compos -
ite manufacturing. And some things never 
change, including the fact that continuous 
fiber composites 3D printing is expected 
to be a must-have application of the future 
but remains very hard to implement 

commercially today. All this and more was 
evident at JEC World 2024.

Airtech, a dominating presence

One thing that has changed significantly 
since we first began studying the composites 
AM market is that there is now a clear market 
leader in composite pellet materials. Airtech 
was able to build a composite AM material 
business along with a composite AM service 
business and in doing so the company built a 
network connecting (with) the most import -
ant composite LFAM hardware and software 
technology companies. This year, the suc-
cess of Airtech’s strategy was more evident 

An overview and analysis 
of this year’s big event in 
composites, JEC World 2024, 
with a special emphasis 
on who was there from the 
additive manufacturing 
industry and what applications 
were on display.

Quick Take
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than ever, with as many as 10 partner com -
panies’ booths officially displaying projects 
made with Airtech materials—and several 
more showing parts made with Airtech mate -
rials even if they did not clearly state it.

For Airtech, the composites pellet market 
is just the right size to build a profitable and 
growing business while larger companies 
such as SABIC, Techmer, Mitsubishi Chemical 
or LEHVOSS have only marginally invested 
in building their market. While most of these 
companies continue to sell composite 
materials for LFAM, none of them was pres-
ent with a booth at the show. This could be 
interpreted in a negative light, with demand 

simply not large enough to satisfy these large 
companies’ appetites, were it not for the fact 
that other, smaller but extremely capable 
companies are entering the pellet AM market. 
The one that has shown the most advanced 
capabilities and will to invest in growing the 
market is Xenia Materials, a composite mate -
rials specialist company that is working on 
optimizing a large portfolio of composite 
materials specifically for pellet 3D printing 
applications. Xenia reported a very signifi -
cant level of interest in its material products 
during the show.

Having credible competitors enter the com -
posite pellet material segment is a good 

Airtech had an impressive showing at JEC World 2024: the company 
was featured at as many as 10 partner companies’ booths. Image: VoxelMatters
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sign for the market overall but of course, it 
will put more pressure on Airtech to expand 
its capabilities. And the company is not 
wasting time. In order to fuel a rapidly grow -
ing installed base of (millions of) desktop 
machines such as Bambu Lab’s P1s and X1s 
that can print composite filaments with rel -
ative ease, Airtech is rapidly expanding its 
line of 3D printing filaments to include PC/CF 
and PC/GF, PESU CF and rPET CF (recycled). 
At the booth, the company also showed us 
several smaller-size composite parts printed 
on a Bambu Lab system and their quality was 
excellent. They explained that the parts were 
printed at a lower speed than what the P1 and 
X1 are capable of, but that is not necessarily 

an issue for the production of advanced 
engineering prototypes and parts.

Airtech also put the spotlight on the cir -
cularity potential of its LFAM tooling 
applications using its Dahltram materi -
als by showing the work conducted in 
enhancing the Brumos Collection’s Porsche 
GT2 RS Clubsport for 2023’s Pikes Peak 
International Hill Climb race. In support of 
this program, the company provided all 
essential materials, including its Dahltram 
C-250CF Polycarbonate, carbon fiber-rein-
forced material made from recycled tooling 
waste, to demonstrate the circular lifecycle 
capabilities for 3D printed tooling.

The Airtech Dahltram range of filaments on 
display at the recent composites event. Image: VoxelMatters
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More hardware technology

What is even more impressive is the number 
of companies offering hardware LFAM sys-
tems for building large tools using composite 
pellet materials. Listing them all is pointless 
so we will point out a few of the ones that 
have carved out a particularly significant 
position in the market. The most visible com -
panies—at least in Europe, the largest global 
regional market today for composites—are 
Italian companies CMS and Caracol, along 
with Dutch company CEAD. In North America, 
the leadership is held tightly by Thermwood, 
with some competition from Ingersoll (which 
is part of Camozzi, an Italian company but is 
significantly more active in the US market via 
the Ingersoll branch).

CMS and Caracol further strengthened their 
position by announcing an alliance during JEC 
World that will see both companies cooperate 
on market development, thus making both 
robotic 6-axis (HERON AM) and gantry 5-axis 
(CMS Kreator) systems available to their cli -
ents. Announced by Caracol CEO Francesco 
De Stefano at the company’s booth, the col -
laborations also see Caracol further tighten 
its relationship with Airtech by qualifying all 
Dahltram resins for the HERON AM systems.

The next set of relevant companies in com -
posite LFAM technology sees CEAD continue 
to make progress with consistent organic 
growth and, in particular, its collaboration 
with Belotti on the BEAD gantry machine 
(which uses a CEAD extruder) and with 
Adaxis on the AdaOne software integration. 
Another notable application of Adaxis and 
Ai Build software, on a CEAD LFAM robot, 
saw specialist composite LFAM specialist 
LF3D (the LFAM spinoff of composite and 

additive manufacturing service provider MSA 
Manufacturing) produce a directly 3D printed, 
highly complex GFR maritime part (which 
was not on display at JEC 2024).

The third most relevant company in the 
Airtech network is Weber Additive, the LFAM 
spinoff of the large German polymer extru -
sion specialist Hans WEBER Maschinenfabrik. 
Working with Ai Build, Weber Additive is offer -
ing both a robotic and gantry system, and 
reporting strong adoption rates within the 
parent company’s large customer network.

Beyond these leading players, there are 
several other companies making waves in 
the AM market. The most noticeable was 
Thermwood, which is by far the leading LFAM 
hardware and service provider in the North 
American market via a wide range of LSAM 

A continuous fiber 3D printed part from Electroimpact.

Image: VoxelMatters
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machines. For the first time, Thermwood 
brought a system to JEC World and showed 
actual printing. Ingersoll, the US-based LFAM 
branch of Italian machine tool company 
Camozzi, also remains as a leading player 
both in North America and Europe however 
the company is still struggling with finding 
an effective go-to-market strategy to fully 
exploit its Masterprint systems’ enormous 
potential.

Other companies are populating the LFAM 
hardware market, offering unique capabilities 
and highly industrialized hardware systems. 
Some of these were present in previous JEC 
World editions and include Spanish aero-
space specialist Mt Torres, German industrial 
group Krauss Maffei and the Italian metal 
machine tool specialist Breton. JEC 2024 
also saw the World premiere of the P Series 

Hybrid Multiax Solution from Italian company 
MULTIAX, integrating the extruder system 
developed by the startup REV3RD along with 
the Dahltram materials provided by Airtech.

Last but not least, one company to keep 
a close eye on is DEMGY (the new brand 
of French composite specialist Dedienne 
Multiplasturgy). DEMGY was the only com-
pany present at JEC World 2024 offering a 
composite AM part production service lever -
aging advanced PBF technology provided by 
EOS, along with the HP-23 PEKK composite 
materials from Arkema.

While other composite PBF materials and 
service leaders such as CRP Technology were 
absent from this year’s show, and others like 
Hexcel continue to see the HexAM business 
for PEKK composite 3D printed parts as a 
negligible opportunity, DEMGY reported high 
growth of its composite part production busi -
ness. The company is also working on the 9T 
Labs’ systems for higher throughput produc -
tion using continuous fiber composites. As all 
the filament extrusion composite hardware 
companies are still not attending, the poten -
tial for JEC World to grow, and composite AM 
to grow within it, remains very significant.

Another small but significant project involv -
ing technologies other than LFAM involved 
Arkema showcasing parts made with a stan -
dard Flashforge 3D printer and filaments 
made from recycled Elium materials com -
pounded with glass fiber reinforcements 
and ABS for printability. Elium are versatile 
thermoplastic resins from Arkema that have 
comparable performances to traditional 
resins, while also allowing the products and 
systems that use it to be recycled. The idea 
here is to show Arkema’s Elium customers 

Thermwood brought an LSAM system to 
the event for live demonstrations. 

Image: VoxelMatters
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the potential for circular manufacturing using 
Elium products.

Other unique applications using thermoset 
resin materials included Massivit present -
ing the newest composite epoxy-based 
materials that can be printed using its large 
10000-G platform from the newly signed 
partnership with Sika. This is the only AM 
technology on the market today that can 
work with composite epoxy thermosets and 
does so by “pouring” the past materials into 
a photopolymeric 3D printed mold. This deal 
includes the SikaBiresin CIM 120, an alumi-
num-filled epoxy that can be used to print 
high-speed tooling for applications requiring 
elevated temperatures.

The continuous composites quest

Much of AM’s future growth potential in 
composite manufacturing revolves around 
technologies for continuous fiber-reinforced 
composite additive manufacturing. Most of 
these are still far from full commercialization, 
or from fully realizing their potential, or from 
providing parts that can truly compete with 
conventionally manufactured woven com -
posites. But they are continuously evolving 
and more companies—along with research 
institutions—are getting involved.

TNO Brightlands Richard Janssen, of the 
Brightlands Materials Center, showed us 
the ongoing research that the company is 

There is no question that the 3D prints at JEC 2024 were a highlight 
for all visitors, such as these LFAM parts at the CMS stand. Image: VoxelMatters
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conducting on continuous fiber filament 
extrusion 3D printing using the leading “desk -
top systems” available on the market, from 
Markforged, Anisoprint and APS. He also 
showed a sensing prototype of a scoliosis 
brace developed in the OPZuid Bright Smart 
Scoliosis Brace project.

Scoliosis is a genetic disease that typically 
affects children and causes a 3D curvature 
of the spine. Treatment consists of wearing 
braces for years to correct the spine over 
time. Comfort and wearability are import -
ant factors for success to make sure children 
actually wear the braces. “For composite 

engineers,” he explained, “ this translates 
into lightweighting and digital design, two of 
the strong points of continuous fiber addi -
tive manufacturing.” In collaboration with 
the Turkish startup company Fited, the TNO 
team developed a prototype brace that was 
on display at JEC World 2024. Janssen also 
explained that continuous fiber 3D printing 
offers possibilities that cannot be achieved in 
any other composite manufacturing process 
so, as technology companies figure out more 
efficient and cost-effective ways to add 
Z-axis strength, these additive processes will 
eventually—and inevitably—see commercial 
adoption.

A large-scale print made from Xenia’s 
XECARB 52-C20-3DP material. Image: VoxelMatters
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Some ways to produce continuous fiber 
composite parts already exist. US companies 
Electroimpact and Ingersoll, and French com -
pany Coriolis Composites have developed 
multi-axis robotic systems that can make 
unique continuous fiber composite parts. 
While Electroimpact and Ingersoll are having 
a hard time developing their machines into 
cost-effective commercial products, Coriolis 
may have an advantage as the Coriolis CPico 
system presented at JEC 2024 is a modified 
version of the company’s well-established 
AFP machines, and can produce parts using 
both chopped fiber (filament and pellets) and 
continuous fiber reinforced materials.

SLS 3D printed parts made from a composite CFR PEKK material by French 
company DEMGY, the new brand of Dedienne Multiplasturgy. Image: VoxelMatters

While some companies such as Continuous 
Composites and even Siemens, which have 
invested significantly in developing contin -
uous fiber robotic 3D printing capabilities, 
did not attend this year, other news show 
that continuous fiber 3D printing is back on 
the uptrend. Most evidently, the polymer AM 
market leader Stratasys acquired the tech -
nology portfolio from Arevo after the two 
companies had battled it out in the early 
days of composite 3D printing with neither 
succeeding in establishing a solid position 
on the market. Now they have joined forces. 
It could mark the beginning of a new era for 
composites AM.
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ETEC Pro XL: 
Building on over 
20 years of DLP 
innovation
The latest generation of EnvisionTEC’s 
Perfactory DLP system, the ETEC Pro XL from 
Desktop Metal, delivers higher throughput 
printing at a more accessible cost.

Feature

In collaboration with Desktop Metal



Image: ETEC / Desktop Metal



One of the most successful systems in the 
DLP market, the Perfactory, has undergone 
a number of upgrades since it was launched 
over 20 years ago and its latest generation is 
setting a new standard in the industry. The 
ETEC Pro XL by Desktop Metal, delivers the 
same reliable printing experience that users 
have come to expect of the company’s DLP 
solutions, and comes with several updates 
and innovations, including the capacity to 
print finer details, a larger print volume, 
enhanced workflow optimization and faster 
printing. On top of that, at under $40,000, 
the new industrial system is available at 
a more cost efficient price point than its 
predecessor. 

Tuned for precision curing

When EnvisionTEC first launched its 
Perfactory DLP system in 2002, the tech -
nology proved to be a game changer, giving 
users the ability to print high-resolution parts 
from photopolymer resins at significantly 
faster rates than stereolithography. This was 
(and is) due to the nature of DLP technology 
which, rather than employ a laser to selec -
tively cure layers of resin, leverages a video 
projector to expose a light pattern onto resin, 
curing whole layers with a single exposure. 
Over the years, EnvisionTEC’s DLP process 
continued to evolve, with software and hard -
ware advances which enabled opportunities 

The new ETEC Pro XL DLP 
system by Desktop Metal 
draws on the success 
of its predecessor, the 
Perfactory, while adding 
the latest advancements 
in DLP technology, 
including Hyperprint.

Quick Take
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for high precision applications, mass custom -
ization, indirect production and, thanks to 
the advancements in hardware and materials 
science, the manufacturing of fully isotropic 
industrial end-use parts.

The ETEC Pro XL is the culmination of this 
evolution, featuring cutting-edge hardware 
and workflow-optimized software. The 
system itself is based on the same chassis 
design of the original Perfactory machine, 
but features a larger build volume of 249.1 
x 140.1 x 165.1 mm and several other 
upgrades. Among these upgrades is a 4K UHD 
projector (3840 x 2160 pixel) powered by a 

high powered industrial DLP chip, which is 
positioned under the resin vat and exposes 
the entire build platform at once, enabling 
unparalleled throughput. 

The system’s UV optics have been tuned 
to 385 nm wavelength, enabling complete 
translucent parts if desired, and are opti -
mized for the least image distortion, resulting 
in accurate, high-resolution curing. This preci -
sion curing capability is also reinforced by the 
PRO XL’s patented pixel-shifting technology, 
which eliminates jagged edges along curved 
surfaces (caused by square-shaped pixels) 
by shifting pixels at the edge of layers in both 

The new ETEC Pro XL integrates a workflow-optimized software 
that facilitates each step in the printing process. Image: ETEC / Desktop Metal
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X and Y directions. In terms of resolution, the 
ETEC Pro XL has a native XY resolution of 65 
µm and Z resolution of 25, 50 or 100 µm.

Going into Hyperprint 

The new ETEC Pro XL also integrates the 
innovative Hyperprint Technology, the latest 
innovation by Desktop Metal to promote 
rapid, continuous printing. This technology 
marks a new era for DLP, which can achieve 
continuous printing without the need for an 
oxygen layer. The use of oxygen had been 
the standard at EnvisionTEC since 2016 
when it launched its CDLM process, which 
used a layer of oxygen and an oxygen-per-
meable film on the bottom of the resin tray 

to facilitate the separation of each cured 
layer from the build tray resulting in a faster 
printing process. While effective, the use of 
oxygen requires the use of additional equip -
ment, such as oxygen tanks or condensing 
systems, which add cost and come with 
safety considerations. 

Hyperprint technology overcomes this by 
using heat to decrease the viscosity of the 
resin, which increases processability, thus 
speeding up material recoating. The process 
also integrates Closed Loop Printing load 
sensors, which automatically detect when 
the cured resin layer has separated from the 
resin vat film, letting the 3D printer reposi -
tion the build plate using dual linear slides 

ETEC Pro XL is compatible with a wide range of castable and 
engineering-grade resins, including third-party materials. Image: ETEC / Desktop Metal
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as soon as the layer is separated. This saves 
time for every layer compared to pre-pro -
grammed layer separation estimates, which 
can add up significantly. Hyperprint tech -
nology was first launched in 2021 on the 
Desktop Health Einstein printer and is now 
also available on the ETEC Pro XL platform.

From castable resins to engineering-
grade photopolymers

The ETEC Pro XL can be used with a wide 
range of curable resins, including propri -
etary ETEC resins and third-party materials 
from leading materials suppliers. The cur -
rent available range of qualified third-party 
materials for the platform includes Henkel 
LOCTITE 3D 3843, a transparent resin with 
properties similar to ABS and a heat deflec -
tion temperature (HDT) of 60°C; LOCTITE 3D 
IND 405, a high-strength engineering poly -
mer with good impact resistance; Evonik 
INFINAM ST 6100 L, a high-strength pho-
topolymer with HDT of 120°C; and BASF 
Ultracur3D RG 3280, a ceramic-filled resin 
with high stiffness and HDT B above 280°C.

ETEC also has several qualified materials 
from its own portfolio. These include: ETEC 
HTM 140, high-temperature molding mate -
rial with HDT of 140°C; ETEC E-Rigid Form 
Charcoal, polyurethane-like resin character -
ized by its high strength and stiffness; ETEC 
Easy Cast 2.0, a high-wax casting material 
for jewelry applications; and ETEC PIC 100, a 
casting resin with excellent burnout prop -
erties. A number of revolutionary resins are 
also being validated for this system, launch -
ing in the coming months.
“Because the Pro XL is such a versatile 
production tool, we’ve tailored a material 
portfolio to meet the performance needs 

of a wide range of industrial applications,” 
Desktop Metal says of its DLP machine. 
“Targeting some of the best property sets 
available, our team of experts has devel-
oped innovative resins and we’ve qualified 
premium third-party materials that allow 
customers to embrace the benefits of 3D 
printing without sacrificing performance.”

The material versatility is also enhanced by 
an integrated material heating system in the 
3D printer, which heats resin to tempera -
tures of up to 45°C throughout the printing 
process to maintain low viscosity. This has 
the benefit of facilitating the recoating pro -
cess resulting in reduced printing forces and 
faster printing rates.

The new system has a increased build 
volume of 249.1 x 140.1 x 165.1 mm.

Image: ETEC / Desktop Metal
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Applications and use cases

The print speed, high-resolution capabilities 
and vast material compatibility of the ETEC 
Pro XL ultimately make for a highly versatile 
DLP system capable of fulfilling applications 
in many industries, including aerospace, 
automotive, healthcare, industrial manufac -
turing, luxury goods and more. Desktop Metal 
has highlighted several possible applications 
for its new system, from automotive and 
machine parts, to microfluidic devices and 
fluid ducts, to housings, jigs and fixtures, to 
castable jewelry patterns and beyond. 

In terms of throughput, the machine is 
equipped for anything from rapid proto -
typing to volume production. The machine 

also allows for seamless scaling to mass 
production on the ETEC Xtreme 8K 
system—the largest production-grade DLP 
3D printer—since both operate within the 
same ecosystem. The Pro XL system is also 
designed to run 24/7 within minimal inter -
vention, thanks to features like automated 
job completion alerts and job queuing, as 
well as swappable build plates.

At SARL Mecamarne, a general mechan-
ics company based out of Mardeuil, France, 
engineers are leveraging the technology to 
produce tooling and machine components 
to streamline the production chain and min -
imize downtimes for machines. Among the 
parts they have made using the ETEC Pro XL 
are clamping tabs, which are traditionally 
made from metal. By leveraging engineer-
ing-grade polymers and the DLP system, 
Mecamarne has successfully accelerated  
production while also minimizing costs. The 
general mechanics company has also suc-
cessfully 3D printed tooling pieces used in 
bottling production chains. This application 
is another example of how the ETEC Pro XL 
can be used for metal replacement.

Ultimately, the ETEC Pro XL by Desktop 
Metal is a versatile system that progresses 
the legacy of EnvisionTEC’s standard-set-
ting Perfactory platform. As Ric Fulop, CEO 
and co-founder of Desktop Metal, says: “Our 
ETEC polymer brand has been a leader for 
20+ years in high-quality DLP printing, and 
the ETC Pro XL continues that legacy at an 
accessible new price point while delivering 
critical user upgrades.” �

Hyperprint enables continuous DLP printing

Image: ETEC / Desktop Metal
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The insights that matter, once a week

Join our 12,000+ professional community and get weekly AM 
industry insights straight to your inbox. Our editor-curated 
newsletter equips executives, engineers, and end-users with 
crucial updates, helping you stay ahead in this fast-evolving 
sector. Join us and stay informed.

Join �

Newsletter
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