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ABSTRACT -The effect of slurries on disc brake system 

is evident to affect the frictional and wear performance of 

disc brakes. In this work, wear analysis was performed 

which include the calculation of wear rate and analysis of 

surface topography. Surface topography of the pads was 

analysed with SEM to identify the wear mechanisms 

involve. From the results, the presence of slurry caused 

higher wear rate in brake pads due to increasing pressure 

and sliding speed. Some mark of scratches, craters and 

grooves were observed from surface topography analysis 

and 2nd body abrasion tends to dominate the wear. 

 

1. INTRODUCTION 

It is a normal phenomenon for disc brakes of 

vehicles to be subjected to road particles especially 

during the rain and at bad road conditions. The effect of 

slurries on disc brake system is important to be studied 

since there is evidence that it affects the frictional and 

wear performance of brakes. Among the common known 

factors which affect the friction and wear of brake pads 

are the brake design itself, the loads or pressure applied, 

the disc speed and the surface roughness of the disc rotor. 

Since the brakes of a vehicle are located very closely to 

the road surface plus its exposed design, the chances of 

road particles such as sand and mud to enter and disturbs 

the brake performance is high.  

 

2. EXPERIMENTAL 

2.1  Apparatus and testing procedures 

The brake dynamometer was used to perform the 

experiment. The external particle feeder was specially 

designed to introduce slurry mixture with two filter 

funnels which will direct the slurry to the disc brake. The 

ratio for all the slurry concentration was kept constant at 

1:1 which is 1g to 1 ml of water. Apart from the presence 

of slurry, two other parameters were made as variables in 

the experiment which are the pressure and the sliding 

speed. Two different values of pressure were set at 5 and 

15 bar while three values of sliding speed were set at 20, 

40 and 60 rpm.  

 

2.2  Wear and surface topography analysis 

For the wear analysis, the effect of different 

pressures and sliding speeds were analyzed towards the 

wear rate of the brake pad. The weight of the brake pads 

was recorded before and after the experiment. The wear 

rate was calculated using the formula below:  

 

Wear rate (kg/s) = Weight loss (kg)/Sliding time (s) 

 

Wear analysis also includes the surface topography 

of the brake pads. Pad specimens were cooled down and 

cleaned properly before there are observed under optical 

microscopy. 

 

3. RESULTS AND DISCUSSION 

The effect of slurries on the friction and wear 

behavior of brake pads is being discussed.  Each 

experiment lasts for 1 hour in order to investigate the 

wear rate of the brake pad.  

 

3.1  Effect of slurry on brake pad’s wear under 

different load at constant sliding speed 

Using two different pressures, 5 bar and 15 bar, the 

values for wear rate of dry and wet conditions are plotted 

and compared. It is expected that the wear rate to show 

an increment in when load is increased. 

 

 
 Figure 1 Wear rate of the brake pad at sliding speed of 

20, 40 and 60 rpm for dry and wet braking. 

 

There are great differences in wear rate between dry 

braking (without the slurry) and wet braking (slurry is 

added) at lower speed of 20 rpm. The wear rate for dry 

condition is 0.25 x 10-7 kg/s while for wet braking is much 

higher which 1.63 x 10-7 kg/s. As for different pressure, 

the wear rate at 15 bar is higher than at 5 bar for both dry 

and wet conditions. As the normal load is increased, 

materials of the surface will be sheared off more. This 

means more tribo-layer will be generated in terms of 

thickness therefore it will reduce the friction coefficient 

[1]. The pressure being applied causes the deformation 

and flattening of surface asperities hence, wear rate is 

increased because the effective contact area is increased 

[2]. At moderate 40 rpm, there is similar trend like at 

lower rpm where the dry braking has less wear compared 

to the wet braking and the increase in pressure also 

increases wear. At higher speed of 60 rpm, the difference 

between the wear of dry and wet braking is high only at 

lower pressure of 5 bar whereas at 15 bar, the wear rate 

of dry braking is just as high as in wet braking. Even 
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without the presence of slurry, the wear rate of the brake 

pad is high due to the high pressure. In overall, the 

presence of slurry causes more wear to the brake pad due 

to the higher particles contact frequency. The wear rate 

increases when nominal pressure increases, and it is more 

noticeable under wet condition [2]. Wear increases with 

normal load because the shear forces between asperities 

will also increase [3]. 

 

3.2   Effect of slurry concentration of brake pad wear 

under different sliding speed of constant 

applied load 

The different sliding speed applied also has an 

effect towards the wear rate of brake pads. The wear rate 

for the sliding speed of 20, 40 and 60 rpm is compared at 

the pressure of 5 and 15 bar. 

 

 

Figure 2 Wear rate at 3 different speeds for dry and wet 

braking at 5 and 15 bar. 

 

From Figure 2, as the sliding speed increases, the 

wear rate also increases. The wear rate for wet condition 

is again higher that for dry condition. The presence of 

slurry is assumed to have increased wear in brake pads. 

The wear rate increases when sliding speed increases 

because the sliding distance also increases. It is observed 

that the wear rate at 60 rpm for dry however is almost the 

same as the wet braking. This shows that the effect of 

slurry is not dominant for higher rpm at high pressure of 

15 bar. The high pressure seems to contribute more 

towards the wear then the slurry. The mixing process that 

occur between external particles and other wear debris 

were accelerated, thus creates a better stabilized effective 

contact area [4]. From the surface topography analysis, 

sign of craters, scratches and grooves were present as 

illustrated in Figure 3. The two-body abrasion was 

assumed to dominate due to the existence of more 

scratches and grooves. From the overall observation, 

worn contact condition, sign of scratches and grooves can 

be found at some region on the pad surface with some 

bright patches and small particle spread over the pad 

contact areas.  

 

 
Figure 3 Sign of (a) craters, (b) scratches and grooves. 

 

4. CONCLUSION 

The presence of slurry during wet braking has 

affected the wear rate of the brake pads. The presence of 

slurry caused higher particle contact frequency especially 

with increasing pressure and sliding speed. Some mark 

of scratches and grooves were observed from surface 

topography analysis and 2nd body abrasion tends to 

dominate the wear. 
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