
Tuned micro cosmos for multi-macro value 
 

Anna Buling1, Benjamin Krupop2, Jörg Zerrer1 
 

1- ELB Eloxalwerk Ludwigsburg Helmut Zerrer GmbH 
2- Fraunhofer-Institut für Werkstoff- und Strahltechnik (IWS) 

 

buling@ceranod.de 
 
Lightweight metals become progressively important in different industries such as automotive or machinery, since 
their application leads to a fuel consumption reduction and, thus, an environental shielding. To tap the whole 
potential of Al alloys in high-loaded applications, the existing surface treatments can be modified by laser 
texturing in aims of increasing the energy efficianty by decreasing friction and wear in an tribological application 
case. 
Since the PEO (plasma electrolytical oxidation) process is known to provide hard and dense surfaces with an 
increasing wear performance on Al alloys [1], while PEEK (poly-ether-ether-ketone) based coating systems are 
supposed to provide low coefficient of friction accompanied by a good wear behaviour [2], this study deals with 
the modification of these two surface systems using DLIP (Direct Laser Interference Patterning).  The influence 
of DLIP structures on the tribological behaviour of nanoceramic PEO surfaces, formed on casting Al alloys, and 
on PEEK high-performance coatings on Al 6082, is examined by pin-on-disc tests under different lubricated and 
dry sliding conditions. In both surface cases structures could be applied, which improve both – the wear resistance 
as well as the friction behaviour. Furthermore, the impact on the changed topography and morphology due to the 
laser structure process is determined by SEM and EDX analysis and correlated to the tribological behaviour. 
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Figure 1: Hierarchical structure performed by DLIP on PEEK coatings. Left: 1.0 µm periode; right: 1,6 µm period 


