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Polyurethane the perfect 

vibration isolator 

Mamn Dietrich The question of whether or not a product is perfect can be clarified at either marketing or technical 

level. The statement that a product is perfect can be verified by monitoring the market, since the 

number of market participants is constantly increasing, after all, they all want to make a profit, 

and the performance of the material has been acknowledged by the market over the course of 

the years. However, technical evidence of this obvious fact has been provided during application 

over the course of many years. The advantages of polyurethane compared to other products are 

presented below. 

Basic principles of vibration isolation 

Vibration isolation is understood to be the 

minimisation of transmission of vibrations 

( excitation frequency up to 30 Hz) or struc

ture-borne noise ( excitation frequency 

< 30 Hz) from a source of vibration to the 

surroundings to be protected. 

Sources of vibration may include, for ex

ample, railway traffic or machines. The 

basic principles of vibration isolation are 

usually described and explained on the ba

sis of a single-mass oscillator for vertical 

translational motion. This idealised and 

simplified model consists of rigid masses, 

springs and dampers. 

The elastic properties of the vibration iso

lation element are therefore of crucial sig

nificance to determine the effectiveness of 

vibration isolation. 

Besides the static stiffness of the compo

nent, which is decisive to ascertain the 

deformation under static load, the dynamic 

stiffness is the most important parameter 

to determine the natural frequency of an 

oscillatory system. 

This natural frequency, i.e. the frequency 

at which an oscillatory system continues to 

oscillate freely after one-time excitation, is 

calculated by the following formula: 
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Fig.1: Single-mass oscillator 
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E = dyn e-modulus; cJ = specific load 

Using the natural frequency and another 

material parameter, namely the damping 

of the elastomer, the isolation effect can 

be determined on the basis of the transmis

sion function. 

. 64 . Conference volume 2017 

m [kg] Machine mass 

c[kN/mm] Spring stiffness of the 
elastic mounting 

D Damping ratio of the elastic 

x(t) 
mounting 

F0(t) [N] Exciting force 

x(t)[N] Movement of the machine 

s(t) [N] Movement of the floor 

Fu(l) [N] Force transmitted to the 
ground 

This transmission function describes the 

mathematical relationship between the 

system response and the impact and ge

nerally renders a function of the frequency 

ratio f/fo ( excitation frequency/resonant 

frequency). 












