
Roboze 3D Printing 
Solutions for the 
Motorsport Sector

White Paper



Introduction
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Technology, motors, shapes and aerodynamics: Motorsport has
always been a particulary fascinating field, representing, like the 
Aerospace sector, one of the main promoters of technological
innovation worldwide.

The vehicles involved in racing are optimized to achieve the highest 
performance, in order to earn those tenths of a second that can make 
the difference between the first and second place.

Week after week, race after race, everything is designed to be lighter, 
faster and safer.

It is exactly the dynamism and the continuous search for innovation
that have brought the world of Motorsport closer to the latest additive 
manufacturing technologies, capable to provide new solutions to the 
many challenges faced by the sector. 
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Needs

The engineers of the sector, season after season, are always looking 
for new ways to implement their solutions with strategic innovations 
aimed at reaching new goals and improvements for the success of 
their team.

The main challenges are:

Freedom of design:
While traditional manufacturing techniques remove material starting 
from a full semi-finished product, 3D printing involves the deposition 
of this material in successive layers until the final object is obtained.
This process enables unprecedented design freedom, allowing the 
creation of extremely complex geometries or parts characterized by 
an internal filling variable in shape and density.
All this translates into the possibility of depositing material only where 
necessary, creating light and resistant models that push the concept 
of topological optimization beyond all limits.

Accuracy and repeatability: 
In a context of continuous research that involves multiple iterations of 
"design - production - test" for a single element, additive 
manufacturing allows to accelerate the prototyping process by 
creating functional parts in a short time and at low costs, as it is not 
affected by design changes.

Similarly, the tight timing between one race and another may require 
fast production reactivity in the event of damaged parts, facilitated by 
the adoption of 3D printing techniques.
Whether it is production or development, the use of additive 
manufacturing must pass through the control of the entire printing 
process, in order to ensure the accuracy and repeatability necessary 
for a rapid product validation.

Materials:
Vibration, heat, engine oil and fuel.
In the Motorsport sector, 3D printing must be associated with super 
polymers and composite materials that not only guarantee an 
excellent relationship between mechanical strength and weight, but 
also chemical and thermal properties suitable for the specific 
application.
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Roboze Materials

Complex geometries and variable infills, associated with super 
polymers and composite materials, allow Roboze 3D printing 
solutions to produce light and resistant models, difficult to obtain 
with traditional manufacturing techniques.

The range of processable materials is wide and varied, 
guaranteeing versatile solutions that can meet any request.

The high expertise developed in the field of super polymers and 
composite materials also allows us to explore applications 
involving high operating temperatures, chemically aggressive 
environments and challenging mechanical performance, taking 
advantage of the typical properties of plastics such as low 
density.
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The most used materials in Motorsport – Carbon PA

Roboze Carbon PA is a composite material characterized by a 
polyamide 6 matrix reinforced with carbon fiber.

The reinforcement enriches the main properties of Nylon, such as 
resistance to abrasion and wear, giving it greater thermal and 
mechanical resistance.

In terms of mechanics, the Carbon PA processed with Roboze 
solutions guarantees excellent results: a tensile strength of 93 
MPa and an elastic modulus of 4.9 GPa.

The filament can work up to 88°C when subjected to a 
mechanical stress of 1.82 MPa (Heat Deflection Temperature).
The excellent surface finish, the possibility of post-processing 
with machine tools, and the excellent relationship between 
strength and weight, make Carbon PA one of the most used 
materials in the Motorsport sector for the production of finished 
parts, such as levers, pedals, chain stabilizers, and air deflectors.

Brake Lever And Foot Pedal In Carbon Pa
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The most used materials in Motorsport – PEEK

PEEK (polyetheretherketone) is a semi-crystalline polymer that 
combines strong mechanical properties with excellent 
chemical and wear resistance on an extremely wide range of 
temperatures.

The molecular nature of PEEK allows it to preserve resistance to 
creep, fatigue and wear even at temperatures close to 250°C, 
making it suitable for applications involving reciprocal sliding 
parts.

Likewise, it maintains its chemical resistance to most acids, 
bases and organic solvents at high temperatures.

PEEK is a self-extinguishing material (UL94 V0) with low release 
of dense or toxic fumes (good FST rate), essential for racing.

The ability to work in chemically and thermally aggressive 
environments and the good dielectric and insulating properties 
make PEEK highly used in the Motorsport sector for the 
production of electrical connectors and elements in contact 
with oil and fuel, such as head cover or crank shaft.

Engine Cover In PEEK
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The most used materials in Motorsport – Carbon PEEK

The addition of the carbon fiber reinforcement increases the 
mechanical and thermal characteristics of PEEK, making it suitable to 
replace metals in the most extreme applications.

Keeping the chemical and tribological properties of the virgin material 
unaltered, Carbon PEEK provides an elastic modulus of 10.7 GPa up to 
temperatures of 249°C (Heat Deflection Temperature), increasing its 
dimensional stability with an incredibly low linear thermal expansion 
coefficient.

The combination of the properties of PEEK and carbon fiber allows 
Carbon PEEK to represent an optimal solution for the Motorsport 
sector, which exploits the high strength / weight ratio for the 
production of gaskets, tooling and finished parts such as heat shields, 
shafts and hubs.

Air Intake Adapter In Carbon Peek

#PrintStrongLikeMetal



Roboze’s new material – Helios™ PEEK 2005 

PEEK is a high-performance thermopolymer that has a lot of 
advantages, but there are times when higher properties and a 
smoother surface finish are required.

Helios™ PEEK 2005 is the newest Roboze material, developed for 
innovators looking for strong, thermally resistant parts that 
have incredibly smooth surfaces. The dispersion of ceramic 
reinforcement within the PEEK matrix is optimized to maximize 
stability at high temperatures and greatly accelerates the 
time-to-market thanks to how easy it is to post-process.

Thanks to the ceramic fibers, Helios™ PEEK 2005 maintains a low 
thermal conductivity even at 250°C (0.248 W/m-K) and, 
compared to virgin PEEK, it also has a 6% higher HDT (Heat 
Deflection Temperature) at 1.8 MPa.

Helios™ PEEK 2005 is 29% stronger and 151% stiffer than virgin 
PEEK, as well as more flexible. On top of that, its wear rate is 
1/10th that of the unloaded material, making it a good choice for 
parts that come into contact with others. It is also particularly 
well indicated for aerodynamic parts thanks to its ability to be 
smoothed to a very high finish.

Wind tunnel wings and flaps
in Helios™ PEEK 2005
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Applications

Those who work in motorsport know that the activity can range from 
dynamic to frenetic, but rarely drops to levels of quiet routine.

To provide a quick response to the various needs of the sector, additive 
manufacturing technology can be integrated into the entire product life 
cycle, from design to support, reducing associated time and costs.

As previously stated, 3D printing plays a fundamental role in design, 
enabling the creation of geometrically complex or partially hollow 
models, reducing the need for assembly and integrating new 
functionalities into the parts.

Think of Formula 1, where the vehicle has a series of channels integrated 
into the body for the cameras that allow us to enjoy the driver's point of 
view during the race.

In a context of continuous research that involves multiple iterations of 
"design - production - test" for a single element, additive manufacturing 
of super polymers and composite materials allows to accelerate the 
prototyping and production process.

It is important to keep in mind that 3D printing is not influenced by the 
number of models to be printed or by design changes, moreover, the 
realization of functional parts through 3D printing helps to keep 
production times and costs low.

Similarly, additive manufacturing can be used for the production of 
equipment used for the assembly and quality control of parts, 
promoting the digitization of the warehouse, standardizing and 
speeding up the production process.
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Aerodynamics play a pivotal role in all motorsports, influencing the 
control, traction, and top speed of vehicles. Every new racing season 
sees the introduction of new or modified aerodynamic elements which 
necessitate several cycles of development and testing.

Wind tunnel testing is a routine part of the development cycle and is 
often done with prototypes before the final parts. These prototypes can 
be made of a variety of materials but usually are manufactured out of 
aluminium with CNC machining.

Traditional manufacturing is notorious for being slow and expensive to 
produce complex geometries, especially when the production volume is 
in the single digits. But in the fast moving world of motorsports fast times 
are important not only on the racetrack but also outside.

By leveraging the design freedom and fast manufacturing times of 
Roboze 3D printing solutions, in particular composite materials such as 
Helios™ PEEK 2005, prototypes for new aerodynamic elements such as 
spoilers and winglets can be easily and quickly manufactured.

Compared to aluminium, 3D printed prototypes are lighter and much 
faster to manufacture, allowing a quick turnaround of new designs and 
greatly speeding up the design process. When combined with Helios™
PEEK 2005’s extremely smooth surface finish, the result is a drastic 
shortening of the development cycle of new components, allowing 
teams to gain those all-important seconds on the racetrack.

Applications Example: Aerodynamic prototyping

Reduced Development Time From Months To Weeks

Material Aluminium Helios™ PEEK 2005

Weight 1.1 kg 729 g

Lead time 3 weeks 10 days
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Applications Example: Reduction of weights and 
increase of performance
A racing car, whatever it is, is a sort of organism that is always at the 
limit of its capabilities.

This means that weight plays a key role, as it can influence every area 
and every sector of the car: from performance to road holding, from set-
up to safety.

A heavier vehicle will necessarily have extended braking distances, 
lower handling and agility, a more critical acceleration phase after a 
curve, and so on.

The design freedom provided by Roboze 3D printing solutions, combined 
with super polymers and composite materials, allows for light and 
resistant parts, capable of significantly influencing the overall weight of 
the vehicle while guaranteeing its safety.

With particular attention to the design phase, FCE Engineering took 
advantage of the metal replacement opportunity offered by Roboze, 
reducing the weight of a fully functional 250GP engine by about 3Kg 
compared to the initial design, completely made of metal.

Reduction Of Weight Up To 3kg

CARBON 
PEEK

PP

PEEK

PEEK
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Applications Example: Carbon Lamination Tooling

The distinctive material of the racing sector is certainly carbon fiber in a 
resin matrix, a combination of low density and excellent mechanical 
characteristics, such as stiffness and resistance to abrasion, fatigue and 
impact.

Suffice it to say that all monocoque frames are usually made of 
sandwich panels composed of external layers of carbon fiber spaced by 
a honeycomb core.

The production of fiber carbon laminates involves placing the carbon 
prepregs (carbon sheets impregnated with resin) on one or more molds 
by an operator to achieve the desired shape. The process is then 
completed by a cycle in an autoclave, which stimulates the 
polymerization of the resins.

The damages suffered during a race, the structural changes or the 
improvements made during the development phase, can foresee the 
realization of single parts in a very short time. With a system that moves 
so fast, traditional manufacturing of molds, often with unsustainable 
times and costs, may become an obstacle.

With Roboze 3D printing technology, traditional metal molds can be 
replaced with composite materials, drastically lowering the time and 
costs for their manufacturing, as well as making them lighter and easier 
to handle.

Saved Costs: 35%

Saved Time (Compared To Cnc Outsourcing): >95%
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Applications Example: Air intakes and adapters

Air does not play an important role only in the aerodynamics of 
motorsport vehicles; in air breathing engines it is also used to combust 
the fuel and therefore power the vehicles.

The initial part of the intake must be aerodynamic so as not to create 
unwanted drag while at the same time being lightweight and allowing 
the greatest amount of air possible into the engine; a complex trade-off 
to achieve optimally that leads to highly customised geometries.

The air passes from the intakes, through pipes, into the combustion 
chamber. Joining pipes together and connecting them to various 
components necessitates adapters with unusual configurations.

Manufacturing initial and internal adapters can be a long and costly 
process, and when changes are made to the canopy, engine, or the 
piping, the adapters must be adjusted accordingly.

With Roboze 3D printing technology and the extensive portfolio of high-
performance thermo-polymers available, manufacturing adapters is an 
easy and fast process. PEEK, CARBON PEEK, Helios™ PEEK 2005 , Carbon 
PA, and ULTEM ™ AM9085F parts can withstand the mechanical and 
thermal loads of motorsport to provide convenient and fast solutions for 
the manufacturing of complex, customized geometries.

Maximum Design Freedom
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How Roboze solutions meet the standard of your sector

Roboze is a solution provider that offers the most precise 3D printing 
technology in the world, capable of processing super polymers and 
composite materials for the realization of finished functional parts to 
be used in the most extreme conditions.

Companies can access Roboze technology in two different ways:

▪ By integrating the devices within its production chain, 
implementing the workflow so that additive manufacturing and 
traditional production work together

▪ Addressing a dense network of certified printing services for the 
production of finished parts on demand and just in time.

Roboze 3D Printers

Roboze Extreme 3D Printing Solutions

The most ACCURATE FFF 
technology for HIGH 
STRENGTH and HIGH 
TEMPERATURE super 
polymers

Production of high-
performance parts 
ON DEMAND & JUST-IN-TIME

Roboze 3D Parts
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Why choose Roboze 3D Printers?
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Production speed compared 
to traditional methods

One-step 
production

Savings in operating costs 
compared to traditional methods

Reduction of 
material costs

Reduction of 
labor costs

Reduction of risk and 
planning time

Independence from 
external suppliers

Production process 
under your control

Freedom of 
design



Why to rely on Roboze’s Just in Time and On Demand service

FLEXIBLE MANUFACTURING SYSTEM OF 
HIGH PERFORMANCE PARTS

Start and carry out your projects with no
major investments, significantly reducing
operating and inventory costs.
Order components on demand, 
the delivery is just-in-time.

GLOBAL COVERAGE, LOCAL DELIVERY

Roboze 3D Parts is the network of Roboze
certified partners, highly specialized in
engineering, production and post-production of 
parts, realized by Roboze ARGO Production Series 
3D printers and Roboze super materials.

ADVANCED MATERIALS

PEEK, CARBON PEEK, CARBON PA,
ULTEM ™AM9085F, and Helios™PEEK 2005 
are among the ultra
performing materials available, designed
for demanding applications and
extreme performance.

SCALABILITY, HIGH QUALITY AND 
MANUFACTURING STANDARDS

With Roboze 3D Parts you will get your parts 
realized by Roboze ARGO 3D printers, capable of 
producing finished parts with guarantee of 
repeatability and full process control.
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Check how you can improve your production processes with 
Roboze 3D printing solutions.

Roboze provides its customers with its know-how in the design 
and production of industrial 3D printers and production of 3D 
parts on demand with high strength and high temperature
super polymers.

Our consultants will listen to your requests and will help you find 
the right solution for you.

For personalized consultancy, email at info@roboze.com,
print your projects when and where you need.
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Reach out to us to learn more:

Ugogo3D
info@ugogo3d.com
978-662-0230


