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Fig.2. Testing sample for fast wear test  
 a) before the test, b) after the test  
 

The main effects of the ceramic tool have only partial 
influence on the total wear. It turned out that evaluating total 
work needed for wear (i.e. creating a groove on the testing 
sample) only by the energy of the drop would be biased. After 
the first testing of the experiment equipment, it was clear that 
the results in a given series of measurements would be 
comparable if the experiments ran under the same conditions. 
The construction of the main body with a key fitting the groove 
on the shaft and clamping basement with teeth prevent skidding 
of the testing sample while running and the control system of 
the testing machine will secure constant conditions for testing. 
 
3. RESULTS AND DISCUSSION 

During the process of wear the real contact area between 
the surface of the rubber test sample and the sharp edges of 
stones and of terrain irregularities is very small. When the test 
sample is rotating (in rotational movement), tension arises in 
this area. When the ceramic tool drops on the circumference of 
the test sample, the tool is pushing the surface layer of the 
rubber and tensile strengths arise behind the head of the 
deformation alongside the groove (Figure 3). If the tensile 
strength exceeds the mechanical strength of the rubber material, 
a part of rubber is torn away, either completely or partly. 
Tension and deformation in the area of the drop of the ceramic 
tool decrease and the same phenomenon can repeat a bit further 
away. The ceramic tool therefore machines the surface of the 
rubber test sample (it mills it). The way by which the individual 
parts are torn away is similar to the way of tearing during the 
tear strength test. It can then be assumed that the factors 
influencing the process of wear are the deformation energy 
needed to cause the tear and the size of the ceramic tool (in real 
life the sharp edges of stones and terrain irregularities), which 
is determining for the size of deformed microareas and particles 
which are torn away.  The phenomenon during which the 
rubber particle is torn away can be seen as elementary tensile 
test in which the speed of tearing is much bigger than the speed 
of the movement of the test sample. Resistance to wear is 
closely linked to the deformation energy needed for tearing the 
given rubber particle away. 
 

   
 
Fig. 3. Ceramic tool during the drop on the testing sample 

When investigating properties of the testing samples, high-
speed video camera system Olympus i-SPEED 2 was used. The 
camera system was intended to visualize the behavior of the 
tested sample during the ceramic tool drop (Figure 3 and Figure 
4). 
 

 
Fig.4. Wear of tested samples in time (0 – 270)s 
 
4. CONCLUSION 
 

The presented test method shows the possibility of the 
evaluation of wear (chip – chunk) resistance of tire treads on 
small samples. This method makes possible to compare various 
types of compound with a standard and to observe the wear 
progress during the test period. The wear of the sample during 
the test period depends on the properties of rubber compounds 
and on test conditions. 

The evaluation of the wear test using a high-speed video 
camera system Olympus i-SPEED 2 enables very detailed 
analysis of the wear process of heavily strained rubber parts, 
tire treads in particular. The visualisation of the ceramic tool 
drop on the testing samples can determine the path of tool 
penetration, as well as its speed. Simultaneously, the 
deformation of the testing sample can be observed. The path 
and speed ratio can determine the moment when the surface is 
damaged and first rips created. 
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