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The test contact pair meets the requirements of the 
ASTM G77-05 standard. It consists of the rotational 
disc with the diameter of Dd=35 mm and the width of 
bd=6.35 mm and of the stationary block of the width of 
bb=6.35 mm, the length of lb=15.75 mm and the height 
of hb=10.16 mm. The discs were made of 90MnV8 
steel with hardness of 62 HRC and the surfaces 
roughness of Ra=0.40 m. The blocks were made of the 
tested ZA27/5%SiC/3%Gr. 

 
3. THE RESULTS AND DISCUSSION 

 
The variations of dry sliding wear volume loss are 

presented in corresponding diagrams in the paper, 
depending on the sliding distance and for different 
values of sliding speeds and contact loads. The results 
of wear for given hybrid composite and for ZA27 
alloy were presented in the same diagrams in order to 
understand the wear process evolution during tests 
and to make corresponding comparisons. Solid lines 
on the diagrams refer to the wear scar widths of the 
composite, while the wear scar widths of the ZA27 
alloy are denoted by dashed lines. 

The variation of dry sliding wear volume loss 
with the sliding distance for different applied loads 
and for a sliding speed of 0.25 m/s is presented in 
Figure 4. All diagrams are given for the sliding 
distance of 300 m. 

 
Figure 4. Variation of wear volume of ZA27 alloy and 

ZA27/5%SiC/3%Gr composite against sliding distance for 
different contact loads and for sliding speed of v=0.25 m/s. 

 
Figure 5. Variation of wear volume of ZA27 alloy and 

ZA27/5%SiC/3%Gr composite against sliding distance for 
different contact loads and for sliding speed of v=0.5 m/s. 

The variation of wear volume loss of ZA27 
alloy and ZA27/5%SiC/3%Gr composite depending 
on the sliding distance and for different applied 
contact loads and the sliding speed of 0.5 m/s may 
be seen in Figure 5. 

Diagram in the Figure 6 presents the variation of 
wear volume loss of ZA27 alloy and 
ZA27/5%SiC/3%Gr composite depending on the 
sliding distance and for different applied contact 
loads and the sliding speed of 1 m/s. 

 
Figure 6. Variation of wear volume of ZA27 alloy and 

ZA27/5%SiC/3%Gr composite against sliding distance for 
different contact loads and for sliding speed of v=1 m/s. 

 

Figure 7. Wear volume of ZA27/5%SiC/3%Gr composite 
and ZA27 alloy depending on sliding speeds, for different 

contact loads and for sliding distance of 300 m. 

The wear volume losses of the alloy and the 
composite increase with the increase of the sliding 
distance. The wear volume loss curves are of the 
same character, both for alloy and for the observed 
composite material. The only difference may be 
seen in level of wear. At the beginning, a larger 
slope of the curves is noticeable, so there is the 
intensive initial wear of the composite material. A 
rapid increase of wear volume loss is characteristic 
for sliding distance of approximately 35 m. After 
reaching the zone of constant wear, the wear 
volume loss has slight, almost linear increase. 

Generally, the wear behaviour of the tested 
materials is characterized by very intensive wear 
during initial period, after which there is a period of 
stabilization. Wear of the composites was always 
significantly lower when compared to wear of the 
matrix ZA27 alloy. 
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The influence of the sliding speed on wear 
volume for both materials is shown in Figure 7, for 
different values of normal loads. 

The effects of the normal load on wear volume 
of both composite and alloy is presented in 
Figure 8, for different values of sliding speeds and 
for sliding distance of 300 m 

 

Figure 8. Wear volume of ZA27/5%SiC/3%Gr composite 
and ZA27 alloy depending on contact loads, for different 

sliding speeds and for sliding distance of 300 m. 

Analytical and graphical variations in wear rate 
due to changes of sliding speeds and normal loads 
in dry sliding conditions are presented in Figures 9 
and 10. Exponential regression functions were 
adopted. Corresponding regression functions 
coefficients and curvilinear correlation indices were 
obtained showing the good correlation between 
experimental data and used empirical distributions. 

Wear rate of ZA27 alloy in dry sliding 
conditions is presented in Figure 9 and wear rate of 
ZA27/5%SiC/3%Gr composite in dry sliding 
conditions is shown in Figure 10. Variations of the 
wear rate as a function of the sliding speed and 
normal load are graphically presented for the ZA27 
alloy and composite materials. 

Both tested materials share basically the same 
nature of wear process development in all contact 
conditions. The observed composite material has 
better wear resistance, under the same test conditions. 

 

Figure 9. Wear rate of ZA27 alloy in dry sliding 
conditions. 

 

Figure 10. Wear rate of ZA27/5%SiC/3%Gr composite 
in dry sliding conditions. 

The comparative histograms of the wear volume 
formed after 300 m of sliding distance, depending 
on the contact conditions (the sliding speed and the 
normal force) for the basic ZA27 alloy and 
ZA27/5%SiC/3%Gr composite materials are shown 
in Figure 11. 

 

Figure 11. Comparative histograms of wear volume of 
ZA27 alloy and ZA27/5%SiC/3%Gr composite. 

Analysis of histograms in Figure 11 shows that a 
trend of increase of wear with the increase of normal 
load may be observed. The increase of sliding speed 
induces also the increase of wear. This observation is 
valid for both tested materials. It may be noticed that 
the wear of the tested ZA27 alloy is always 
significuly higher compared to wear of the 
composite with addition of the SiC and graphite 
particles. 

From the Figure 11, the influence of the normal 
load and sliding speed on the wear magnitude may 
be clearly noticed. The wear rate increases both with 
the increase of the normal force the increase of the 
sliding speed. The largest value of wear corresponds 
to the highest sliding speed (v3 = 1 m/s) and to the 
highest value of the normal contact load (F3 = 30 N). 
For the lowest sliding speed (v1 = 0.25 m/s) and the 
lowest load (F1 = 10 N), the smallest wear values 
were recorded. 

Characterization of the microstructure of wear 
surface for metal matrix composites is more 
complex than that of the metals or alloys and an 
understanding of wear mechanisms is far from 
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 Values of the wear volume of the observed 
composite material increase with the 
increase of normal loads. 

 Wear volume also increases with the 
increase of the sliding speed. 
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