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Abstract: 

The challenges of technical systems subjected to friction and wear become more demanding with 

steadily increasing stresses. Besides safety matters, failure of tribologically loaded systems can 

cause tremendous maintenance costs. Because of the lack of a general wear prediction models, 

partly tribometer tests must be used in order to investigate wear behavior of materials in certain 

tribological systems; this is the more important the smaller the wear rates must be in order to 

achieve the so-called ultra-mild wear regimes. Any well-aimed optimizations of tribological 

contacts – beyond trial and error - requires a comprehensive understanding of friction and wear 

mechanisms. Otherwise any transferability into technical applications is not just questionable but 

impossible because of the wide range of applied loads, lubrication conditions, and materials 

microstructures. Thus, parts with different topographies and subsurface microstructures have to 

be investigated prior to and after tribological loading. The analyses of surface and subsurface 

characteristics can be performed by means of complementary microscopical techniques. The 

contribution shows how to link the findings to the wear behavior in order to gain information 

about the pathways of dissipation and transformation of frictional energy into wear and should 

provide some hints on how to analyze such systems for their characteristic mechanisms.  
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