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Abstract  

The mapping of contact interfaces within the simulation of dynamic systems is still a 
challenging task for many engineers. For this reason, we have developed the so-called "Method 
of Dimensionality Reduction" (MDR), which maps the complex three-dimensional contact 
interface onto a simple one-dimensional model [1]. As a common feature of many models, this 
results in a significant reduction of degrees of freedom. However, In contrast to all conventional 
models, MDR does not provide an approximate solution, but reproduces exactly the results of 
three-dimensional contact mechanics. This property holds true regardless of the type of contact, 
the contact geometry and is not limited to elastic contacts, but includes contacts between visco-
elastic materials as well as certain classes of functionally graded materials [2]. In addition to 
this key feature of obtaining exact results despite of the significant reduction in the degrees of 
freedom, MDR is extremely easy to handle. Simulations of contact properties by using MDR 
are extremely fast, so that they can be implemented directly within macroscopic system 
dynamic simulations.  

 

In this talk we will briefly introduce the basics of MDR. In particular we will illustrate its 
application within the simulation of frictional systems by selected examples. The examples are 
taken from a variety of applications in which MDR has proven to be highly suitable. These 
include stick-slip micro-drives, which are used to move objects due to asymmetric periodic 
excitation [3] and also impacts of elastic and visco-elastic particles, including molecular 
adhesion, which are of interest in many physical and technological processes related to the 
dynamics of granular media [4][5]. Other applications are the active control of friction by in-
plane and out-of-plane oscillations [6][7] as well as shakedown and creep in oscillating rolling 
contacts [8]. Furthermore, MDR allows the calculation of fretting wear including the limiting 
wear shape, which can be used for designing fretting wear resistant joints [9][10][11]. MDR 
was also used to investigate frictional and relaxation damping due to simultaneous oscillations 
in both normal and tangential directions [12][13]. The results may be used for designing and 
tuning the structural damping of systems with frictional contacts. The numerical simulation 
results agree well with available measurement results of suitable experiments.  
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