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ABSTRACT 

The subject of research in the work was to assess the possibility of increasing the 

durability of drive chains used in industry, using modern surface engineering solutions.  

The research focused on improving the properties of the main structural element of the chain - 

the pin, which undergoes abrasive wear during operation, which causes the chain to elongate. 

An analysis and own tests of the factors destroying pins in drive chains were carried out, which 

showed that the main destructive factor, in this case, is abrasive wear. The corrosive effect of 

the environment was also taken into account as a destructive factor. A two-layer coating, W/W-

DLC type, consisting of two zones: an external diamond-like coating, type a-C: H: W modified 

with tungsten, and pure tungsten interlayer, deposited on the surface of 42CrMo4 steel, using 

the Arc Physical Vapor Deposition method, was selected for the tests. In addition, tests were 

carried out on a two-layer Cr/Cr-DLC type coating made of an external diamond-like coating 

of the a-C:H:Cr type modified with chromium with a chromium interlayer. For comparison, 

tests of a single-layer coating made of pure chromium, type Cr, deposited by the Arc PVD 

method were carried out. The following methods were used in the research on the structure of 

the coatings: scanning microscopy (SEM+EDS+BSE), X-ray phase analysis, coating thickness 

measurements with a coulotester. The roughness of the coatings was tested using a profilograph. 

The tests of the mechanical properties of the coatings, including the measurement of hardness 

and Young's modulus, were performed using the Nano-Hardness Tester. The adhesion of the 

layers to the steel substrate was determined by the Rockwell indentation method and by the 

scratch test. The tribological properties of the layers were determined by the ball-disk method. 

Resistance to corrosion was determined by electrochemical methods.  

It has been shown that the abrasion resistance of W/W-DLC coatings is very good, in contrast 

to the abrasion resistance of Cr/Cr-DLC coatings and Cr coatings. In addition, W/W-DLC 

coatings show corrosion resistance in an environment containing chloride ions. Thus, the thesis 

adopted in the study was proven that increasing the durability of pins, which are the main 

structural element of drive chains, commonly used in industry, can be obtained by producing a 

tungsten-modified diamond-like coating, type W/W-DLC, deposited by the Arc PVD method 

in two stages, first by applying pure tungsten to the steel surface, and then DLC coating type a-

C:H:W. 
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