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COMPLEX GEOMETRIES  
FOR HEAT TRANSFER

Additive manufacturing helps  
reducing the weight of onboard  
systems because it offers the  
possibility to use only the exact  
quantity of material needed. The  
minimum thicknesses attainable are 
in the order of mm, lower than those 
obtained in foundry. 

It is also possible to create some 
textures and shapes that are  
difficult to achieve with the  
conventional means, such as highly  
efficient cooling systems.

The most important challenge 
with cold plates is the sealing  
performance, because any leak 
in the fluid circuit could lead to a 
breakdown of the vehicle, the plane or  
the satellite. Traditional cold plates  
associate different techniques: 
screwing, addition of a seal, and 
then welding. Producing the part with 
3D printing has both advantages of  
improving the sealing performance 
and reducing the assembly times.

With the trend towards electrification of transportation systems  
comes the issue of cooling the numerous electronic components. 
The challenge is twofold because the onboard mass must also be 
as low as possible. Currently, the cold  plates are  made with two 
half aluminum alloy shells enclosing a curved copper alloy tube. The 
result is a heavydesign with a loss of heat transfer between the half 
shells and the tube, with a risk of loss of waterproofing.

A cold plate is a system used to capture the calories from  
electronic components. Inside, there is a channel in which a fluid  
circulates close to the warm electronic components. A heat  
exchange operates and the temperature of the fluid increases and 
the components temperature decreases. Then, another system will 
cool down the fluid to be reinjected in the loop, and so on.

COLD PLATE

Space - Automotive - Aeronautics

To print a cold plate with complex geometry, 
with a single cooling channel running under 
the electronic components to cool them.

Compactness and fluid circulation optimization
Inside channels with complex geometries
Mass reduction of the part
Improved cooling efficiency
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SOLUTION RESULTS

Thanks to 3D metal printing, it is possible 
to create various types of cooling including  
perpendicular and radial fins (like caloducs).  
During production, the structure is self-supported. 

Chemical milling can be used to clean the part and 
avoid unsintered particles in the fluid loop.

The part is 3D printed in a FormUp® 350, machine 
using PBF technology (Powder bed fusion). The fine 
particle size of the metal powder used in the AddUp 
machine enables thin walls to be printed with a high 
degree of accuracy and a surface finish conducive to 
heat exchange.

The search for compactness and the optimization 
of fluid circulation are successful. The cold plate is a  
relevant application case for PBF technology. 

On this part are printed the indications to simplify the 
assembly and traceability of the part (serial number, 
version, etc.). No need for laser engraving

Finally, 3D metal printing allows the designers to  
unleash their imagination and free themselves from the 
constraints of traditional processes. Also to focus on 
the functional aspect that the product must fill, usually  
accompanied by a minimization of the mass.
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The single cooling channel path is as close 
as possible to components to cool.

https://addupsolutions.com/industry/aeronautics/

