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Conventional metal manufacturing 
processes, most of them being only 
substractive techniques, impose 
simple shapes on the resonance  
cavity. This limits the field of  
application and the selectivity of the 
filter. A compromise must be made 
between bandwidth and product size.

Traditionally, this system is composed 
of several welded and assembled 
parts, which is a long and delicate  
industrial phase to complete. 

The objective of this study is to  
explore the numerous advantages  
and limitations of metal additive  
manufacturing in the realization of 
waveguide-based cavity filters. 

3D printing allows the construction 
of novel geometries for resonant  
cavities. This opens new perspectives 
for the product bandwidth classes 
and a gain in compactness and mass.

The services provided by satellite communications range from  
wide-area coverage to beamforming and are constantly being  
improved. This leads to an increasing need for frequency channels 
and radio frequency (RF) filters. The filter within a satellite is one 
of its largest components. Its role is essential to transmit a signal  
without disturbance or distortion. It must withstand high power  
levels, be very selective according to its purpose, and be as compact 
as possible.

The need for good power handling within satellites requires the use 
of filters based on the volumetric technology of metallic waveguides 
despite their large volume. The project presented here is part of this 
approach.
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To print an innovative waveguide
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The use of CAD modeling software allowed  
AddUp to develop a solution that meets the best  
compromise between the filter’s bandwidth  
performance and its compactness, not to mention 
its size, weight, and cost. 

Additive manufacturing allows freedom of  
design that cannot be achieved with more traditional  
technology. The geometry chosen is focused 
on K-band filters, because of their smaller size  
compared to C-band filters, and are in line with the 
size of additive manufacturing machines. 

Together, AMl Microtechnics and AddUp have created 
a powerful design, compact and compatible with 
powder bed fusion (PBF). The waveguide will not be 
straight per usual; internal channels will be created 
and the shape of the internal filter will be conical with 
a cross in its center for better part performance. 

The structure must be perfectly symmetrical and 
obtain a compact coupling topology. This type of 
part is essentially intended for the space domain: 
the notion of volume compactness and indirect gain 
in mass are so important notions.

The part was printed on a FormUp® 350 with a  
roller recoating system and the use of a fine  powder.  
AddUp’s experts have created a metal part with a good 
surface finish, an essential characteristic to keep the  
signal quality and avoid any frequency modulation. 

The final part is printed in titanium due to its good  
behavior in post-processing operations and to the  
surface treatments specific to these products. Titanium 
provides a good compromise between the weight of the 
part and its mechanical resistance to vibration.

The next steps in this project will focus on testing printed 
Aluminum parts, where the external filter geometries 
will follow the shape of the air to gain more volume and 
mass.
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