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Dry friction and wear tests were conducted using ball-on-disc tribological tester (unidirectional sliding) and 
Optimol SRV5 tribotester (reciprocating motion). Frictional couples consist of steal-steal pairs (rotational 
motion) and ceramic-steel pairs (reciprocating sliding). Surface topographies of the discs were characterized 
by the Sq parameter in the range of 0.019 – 5.85 µm. It was found that the initial surface topography had a 
significant influence on friction and wear levels under dry sliding conditions. The correlations among several 
surface topography parameters and friction and wear were also found. 
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1. Introduction 

Surface topography is one of the most important factors 
which affects the reliability and life of machine 
elements [1]. It has a structure composed of microscopic 
peaks and valleys formed during the manufacturing 
process and is widely present in various engineering 
practices [2]. Characteristics of tribological phenomena, 
like friction and wear, in dry or/and lubricated 
conditions, depend on areal surface topographies of 
sliding surfaces. One of the problems connected with a 
proper assessment of them can be the existence of too 
many parameters which can be used to characterize the 
areal surface. A large simplification, however, is the 
attempt to assess the surface topography using only one 
or two parameters, that often happens in the industrial 
practice. Therefore, the main aims of this study were to 
investigate the dependence between values of surface 
topography parameters and selected tribological 
parameters.   

2. Methods 

Two types of test were performed – in unidirectional 
sliding and reciprocating motion. The frictional pairs 
consist of balls made of 100Cr6 steel with  hardness of 
62 ± 2 HRC (in rotational motion) and WC balls with a 
hardness of 70 ± 2 HRC (in reciprocating sliding). Such 
balls co-acted with a steel discs of 40 ± 2 HRC hardness 
(in unidirectional sliding) and 54 ± 2 HRC (in 
reciprocating motion). The disc roughness height, 
determined by the Sq parameter (root mean square of 
the surface) was in the range: 0.019 – 5.85 µm in 
unidirectional sliding and 0.02 – 4.07 µm in 
reciprocating motion. Unidirectional sliding 
investigations were conducted using pin-on-disc tester 
with ball-on-disc configuration. Tests were carried out 
in dry friction conditions at an ambient temperature of 
20 –22°C. The sliding speeds were: 0.16; 0.32 and 0.48 
m/s, the sliding distance – 282.6 m, and the normal load 
– 9.81 N. During tribological tests, wear products were 
removed from the test chamber using compressed air. 
Reciprocating tests were performed using an Optimol 
SRV5 tribotester produced by: Optimol Instruments 
Prüftechnik GmbH, Flößergasse 3, D-81369 München, 
Germany (Figure 1). During the test, a constant normal 
load F of 50 N was maintained at a frequency of 20 Hz. 

The duration of each test was 12 minutes, which 
corresponded to a number of cycles of 14,400. The 
displacement amplitude was 0.5 mm. 
 

 
Figure 1: Test chamber of the Optimol SRV5 tribotester 

3. Discussion 

Sliding assemblies with discs of diversified roughness 
height were characterized by strong inverse 
proportionality between the Sq parameter and the 
volumetric wear level of discs VD. An increase in a disc 
height caused a decrease in a disc wear. These results 
are interesting, since in the majority of cases presented 
in accessible technical literature wear is bigger for 
higher roughness. Volumetric wear of discs was also 
correlated with other amplitude parameters of surface 
topography, such as Sp (maximum peak height), Sv 
(maximum valley height) and Sz (maximum height). 
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