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Wasa Compound GmbH & Co. KG has been an established 
partner to the concrete block industry for many years and 
is well known for continuous innovation, practical research 
and close collaboration with research institutes and in-
dustry partners. Wasa makes a significant contribution to 
further advancing technologies in the field of concrete 
product manufacturing through its combination of materi-
als expertise, process knowledge and practical experience. 
As part of joint research projects – such as the current in-
itiative in collaboration with the IAB Institute for Applied 
Construction Research Weimar gGmbH – Wasa contributes, 
in particular, its expertise in developing and processing cut-
ting-edge materials. The objective is to sustainably improve 
existing solutions and establish new technical standards.

Block-making machines are employed for shaping and com-
pacting concrete products. This involves introducing vibra-
tions into a concrete mixture contained within a mould. The 
mould forms part of what is known as a vibration assembly; a 
multi-mass vibration system that is set into complex vibrations 
by an imbalance exciter. Spring elements support it against 
the machine frame at both the top and bottom to ensure it 
can move freely. The lower spring elements must absorb a 
wide range of loads:

•	 the masses of the vibrating table, production board, 
mould, concrete mix and superimposed load

•	 the dynamic load of the vibrating table as it moves 
downwards
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Research project highlights the importance of close collaboration between industry and scientific research
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Fig. 1: Table buffer 
at its installation 
location
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•	 the forces resulting from mould clamping and the super-
imposed load cylinder

The upper springs are positioned between the superim-
posed load and its load frame. They absorb only the force 
from the load cylinder and the dynamic force generated by 
the upward movement of the load.

The absorption of compressive forces results in deformation, 
and table springs (Fig. 1) have to work particularly hard to 
cope with this. They are therefore replaced once or twice a 
year, depending on the intensity of usage. The associated 
work process is very time-consuming, as it involves lifting the 
table. 

These spring elements, most of which are cylindrical, are 
often referred to as rubber buffers or vibration-damping 
mounts. The term ‘vibration damper’ is misleading, as they 
are not designed to dampen vibrations but rather to facil-
itate them. They are made from a rubber compound that 
warms up when subjected to a dynamically oscillating load 
in the range of approximately 45–60 vibrations per second. 
The heat causes a change in operating temperature, which 
may affect the dynamic properties of the spring elements. 
Consequently, it cannot be ruled out that this may affect the 
compaction process and, as a result, the quality of the blocks.
A research project conducted by the IAB Institute for Ap-
plied Construction Research Weimar gGmbH is investigating 
whether traditional rubber compounds, with their well-known 
drawbacks, can be replaced by polyurethane elastomers with 
improved properties:

• 	 Lower temperature dependency for the parameters  
relevant to vibration

• 	 Longer service life due to lower damping and thus lower 
heat generation

• 	 Reduced scattering of dynamic parameters by avoiding 
the use of natural components with fluctuating proper-
ties.

At the same time, the objective is to find a method for deter-
mining the performance characteristics of spring elements in 
a laboratory setting that can also be used for quality control.

The process began with an assessment of the current situa-
tion and a definition of target criteria. Wasa’s aim was to en-
sure that any choice of materials would meet future applica-
tion requirements, whilst also focusing on producing spring 
elements made from PU elastomer (Fig. 2). The starting point 
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Fig. 2: Table 
buffers in various 
designs (left) and 
a cross-sectional 
view of a design 
with internal 
threads on both 
sides
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for the project was commonly used buffers with a diameter of 
100 mm and a height of 55 mm, and a material hardness of 
approximately 75 Shore A. Connecting elements were to be 
embedded in their elastomer bodies as it was necessary to 
ensure a reliable connection to the flange plates. Test spec-
imens were produced in preliminary trials and suitable ma-
terial recipes were determined. The next steps involved the 
development and construction of a casting mould (Fig. 3).

At the IAB, a concept was developed in parallel, with which 
to model usage-related effects as load-like harmonic vibra-
tions in order to transfer industrial operating parameters to 
the test laboratory. A trial apparatus was further developed 
for testing cylindrical spring elements (Fig. 4). In load testing, 
the dynamic behaviour of rubber buffers, such as force-dis-
placement hysteresis and its associated warm-up behaviour, 
were investigated (Fig. 5). It was found that spring rigidity de-

Fig. 3: Casting process for a spring element in the early  
project phase

Fig. 4: Trial apparatus used for the load and operational  
testing of spring elements

Fig. 5: PU spring element with integrated temperature 
sensors
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creases with increasing temperature, in this specific case, by 
20% between 17 and 47 °C (Fig. 6). 

In simulations, the IAB analysed the casting process for buff-
ers made from viscous material in a pressure-free material 
flow. Fig. 7 shows that more air remains in the mould at higher 
viscosities. 

Tests are currently being carried out on the dynamic and ther-
mal behaviour of a range of buffers made from various PU 
elastomers and – for comparison – from conventional rubber. 
These tests have already shown that PU elastomers exhibit 
less temperature dependency, in terms of dynamic spring ri-
gidity, than the natural rubber compound.

The results of the joint research project highlight the impor-
tance of close collaboration between industry and the re-
search sector. Wasa Compound GmbH & Co. KG was able 
to contribute its expertise in materials and applications in a 
targeted manner and is actively helping to develop innova-
tive solutions. 

Research into and further development of PU elastomers, in 
particular, demonstrate the potential to make existing sys-
tems more sustainable, durable and process-stable. Wasa will 
continue to pursue this path with determination and provide 
fresh impetus as a trusted partner for research and industry. 
The project is funded by the Free State of Thuringia and co-fi-
nanced by the European Union under the European Regional 
Development Fund (ERDF).� n

Fig. 6: Relationship between the force-displacement  
hysteresis of a spring element and temperature

Fig. 7: Simulation of casting behaviour – distribution of  
residual air in the mould after 90 seconds for a filling  
process using a PU resin with a viscosity of 7.6 Pa·s  
(left) and a viscosity of 3.8 Pa·s (right)

D
isp

la
ce

m
en

t, 
m

m

Force, kN


