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Andrea Pirazzini has been riding motorcycles since 
2012. Since the beginning, he’s been using 3D printing 
to create small pieces for his bike, such as support 
brackets for the stopwatch, and more recently began 
printing functional performance parts.
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The Challenge

As both a motorcycle racer and 3D printing professional, Andrea Pirazzini wanted to challenge 
himself to design and fabricate a functional, safe 3D printed intake manifold for his own bike. In 
the past, he had tried using FDM printing technology, but the result was not what he hoped for, as 
the part was not air-tight and compromised the engine’s function.

To develop the project, Pirazzini used 3D scanning and Autodesk Fusion 360 software to reverse 
engineer the design. The scan of the four-stroke engine (two-valve) engine with its frame and 
carburetor helped him to correctly size the manifold and then to position it optimally. With the use 
of CAD, it was possible to align the diameter of the head inlet with the carburetor, avoiding steps 
and any pressure drop or turbulence.
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The Solution

The new manifold design was printed with the Form 3 using the Rigid 10K Resin at a 100 microns 
layer height, creating a smooth surface without visible layer lines. As for the finish, Pirazzini used 
classic water-based sandpaper to smooth the surface. Unlike an FDM manifold, which has to be 
treated externally and internally to be watertight, SLA printing creates solid and waterproof parts. 

The price of each part varied between €10 and €12. Pirazzini could print up to seven different 
types of manifolds overnight, which he could then test the following day.

Results

The manifold that Pirazzini printed with the Form 3 has withstood high and low temperatures 
perfectly and is still mounted on his pit bike. Thanks to the use of a thermal imaging camera, 
Pirazzini discovered that Rigid 10K Resin also offered a significantly better thermal performance: 
The 3D printed manifold with cooling fins recorded a 40-50 degrees Celsius lower temperature 
compared to a classic aluminum manifold. Moreover, after a race of about 20-25 minutes at an 
outside temperature of about 33 degrees Celsius, it was possible to touch the manifold without 
getting burned.

It not only succeeded, but it even improved the function of the engine. Based on some 
improvements Pirazzini made to the original design, the engine had more horsepower (about one 
HP, almost 10% increase) available compared to the standard machined manifold, while remaining 
within the limits imposed by the rules of the championship.

The 3D printed manifold with cooling 
fins recorded a 40-50 degrees Celsius 
lower temperature compared to a 
classic aluminum manifold.
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