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The biggest challenge with this  
complex part is building the  
inner channels. These channels have 
to be produced with no supports, 
otherwise those supports would be 
impossible to remove. But this implies 
the creation of manufacturing recipes 
able to produce overhang surfaces 
with good surface condition.

Laser powder bed fusion can  
allow for optimized channels design, in  
order to decrease pressure drops and  
optimize flow inside the part.  
However, the as-built roughness that 
will be hard to post-treat inside the 
channels often leads to a drop in  
performances.

Hydraulic blocks are present in many machines throughout a variety 
of industrial sectors: ground transport, naval transport, aeronautics, 
energy, etc.

Most hydraulic blocks are made by machining blocks of raw steel of 
aluminum alloys. This process ensures good resistance to pressure, 
but it also makes these devices very heavy, which is a problem when 
mounted onboard vehicles.

What’s more, conventional hydraulic blocks have pipes which are 
drilled and plugged. This technique only allows for right-angled 
curves in the pipes, which generates pressure losses, and the plugs 
can be subject to leakages.
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3D printing of an optimized hydraulic block, 
with complex geometries, in one go 

KEY BENEFITS
82% mass reduction
30% size reduction 
Printed parts with internal channels
Can be used immediatly
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SOLUTION

The design of the part was optimized to smoothen 
the fluid circulation inside the channels, which have no 
more 90° angles.

AddUp engineers used their long experience in  
tuning the melting parameters of their Powder Bed  
Fusion machines in order to create overhang surfaces 
with good surface condition. To achieve minimum  
roughness of the surfaces, the part was produced 
with fine powder, on a machine equipped with a roller 
recoating system.

The design of the part also includes pre-threaded 
holes and seal grooves, leading to a reduction of 
post-treatment operations. RESULTS

Metal additive manufacturing allows pipes to be made 
without connections or blockages, and therefore without 
the risk of leakage or pressure loss. The structures that 
hold the pipes together are kept to a minimum to reduce 
mass. 

The interest of this demonstrator relies in its rapid  
production, the use of less raw material compared to 
machining, and the weight of the final part.

In the present case, the mass was reduced  
by 82% and the length of the block was reduced from 
495 mm to 348 mm while keeping the functional  
surfaces identical. 

The parallelepiped shape allows for reworking of high 
precision bores. 
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