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The structure analysis methods for synthetized diamonds consolidation and 
fractals characterization 

 
Sandra Veljkovic1, Vojislav V. Mitic1,2, Goran Lazovic3, Vesna Paunovic1, Markus Mohr4, 

Hans Fecht4 

1University of Nis, Faculty of Electronic Engineering, Nis, Serbia; 
2Institute of Technical Sciences of SASA, Belgrade, Serbia; 

3University of Belgrade, Faculty of Mechanical Engineering, Belgrade, Serbia 
4Institute of Functional Nanosystems FNS, Ulm University   

 
Synthetized diamonds have application in many areas, especially for electronic devices and 
components or mechanisms in watches, and medicine where they can be used for surgery knifes. 
Considering that for small grains is commonly known that atomic structure of grain size has strong 
impact on structural characteristics of synthetized diamonds, research of fractal nature of 
microstructure of diamond films can have very important role in optimization of properties of these 
films. Regarding these processes, it was applied several characterization methods like SEM, EDS. 
These data were prepared and used as a source for fractal analysis application. Fractal theory can help 
in explanation of systems in which, at first sight, roles chaos. For that reason, fractal analysis can be 
applied on surface topology of synthesized diamonds and during the process of characterization of 
grains morphology. Thin films of diamonds, which are examined, are formed in chemical vapor 
deposition or CVD process. Aldo in some implementations is desirable to reduce the grain size, it can 
bring to the reducing the hardness of ultra-nanocrystalline or UNCD thin films. Because of that, it is 
very important to find the optimum between smooth surfaces from one side and hardness from the 
other side in order to create contact which is resistant to wear. Diameter of grain and their fractal 
geometry are very important microstructural characteristics. which have strong influence on all 
physical and chemical characteristics. In this paper, the goal is development of more accurate models 
which describe transportation and mechanical properties of polycrystalline diamonds. 
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