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Less
is more.
Pentas gives CLAAS customers more 
space in the tank with less weight.
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The slimline tank: With various measures to reduce the wall thickness, it was possible to reduce the weight of some fuel tanks by up to 25% 
without any significant impairment of stability.

Every pound counts.
Even on an 18-ton machine.

Saving resources is the top priority.
When you look at the dimensions of a LEXION 780 combine When you look at the dimensions of a LEXION 780 combine 
harvester that is 11 metres long, 4 metres high and weighs a 
stately 18 tons, the weight optimisation work that has gone into 
the machine probably won't be the first thing that comes to 
mind. But as with any self-propelled machine, the conservation 
of resources is also important - perhaps even especially import-
ant - when it comes to these very heavy combine harvesters. 
AfAfter all, every single kilogram that has to be moved has an effect 
on fuel consumption, not to mention the pressure applied to the 
soil. Here, every kilogram that can be saved is important. 
Weight-optimised structures also save raw materials during ma-
nufacturing because less material has to be used. An intelligently 
designed component thus pays for itself quickly. Together with 
CLAAS, PENTAS developed a process for designing a fuel tank 
with significantly reduced wall thicknesses without losing the 
required strength. 

These rotationally moulded tanks fulfil all of the relevant require-
ments, standards and legal regulations despite their lightweight 
construction.

Facts:
Founded:   1975
HQ:    Almelo, Niederlande
Employees: 80
Website:   pentasmoulding.com
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The FEM analysis (Finite Element Analysis) of a tank with reduced 
wall thickness. The red points indicate the critical areas where the 
wall thickness should not be reduced.

The fuel tanks of a CLAAS combine harvester hold more than 
1,000 litres. And given the fact that a drop of diesel can contami-
nate several hundred litres of water, a tank full of fuel not only 
brings a lot of weight along with it, but also a lot of responsibility. 
This is why, regardless of any desire to save weight, safety must 
always take priority. And it is also why you need a partner with 
plenty of experience in design engineering and production to 
carcarry out the product development of a tank. CLAAS found this 
partner in the form of PENTAS.

A quarter lighter.

After 36 months of intensive development followed by successful 
approval from the TÜV (Technical Inspection Association), 
PENTAS presented a new tank system for CLAAS combine har-
vesters in July 2018. This system, consisting of a main tank hol-
ding approximately 950 litres and an additional tank holding 200 
litres, is 25 percent lighter than all tanks used prior to this. Despi-
te this optimisation, all of the requirements relating to the durabi
lity, stability and safety of this tank system have been met in full. 
This new design has made it possible to reduce the weight of 
the tank system and the associated product costs.

To achieve this, the engineers of PENTAS developed a "topology 
optimisation" together with CLAAS. What this actually means is 
that the tanks have a greater wall thickness at the particular 
points, which are subjected to the greatest pressures, compared 
to the rest of the tank. 

The drawings for the tank design take the various requirements 
and space available in a machine into account and this is then 
followed by an FEM analysis (Finite Element Analysis). This com-
puter simulation reveals all of the critical points that arise in a tank 
under the most varied of conditions and serves as the basis for 
the topology optimisation. 

The optimisation of the topology resulting from the FEM analysis 
is then integrated into the tool design for the new tank. The com-
ponent is thus only designed with thicker walls at the relevant 
critical points. This results in considerable material and weight 
savings, without any negative effects on stability and safety. 
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Through thick 
and thin.
Safety is always the priority in material 
reduction.



4

In it for the long haul: A large fuel tank is essential when harvesting in 14-hour shifts.

Cross-section of the different wall thicknesses. The new tank system with reinforcements.

Simulation of the new component with additional reinforcements.
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