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than on vehicle. Friction pads are made out of many metallic and nonmetallic materials which are very harmful 

temperature it reduces maximum up to 0.6 g.
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The contact forces and rotational stresses on the disc are high, are termed as mechanical loading. Normally in 

[2]. 
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discs or air-cooled disc (ACD) as shown in Fig. 1. During vehicle movement air enters forcefully on these 
vanes as well as on the rotor surface and carry away the heat naturally. Vanes are straight or curved depend-ing 
on the cooling requirements of the vehicle [10].

  Fig. 2. Plain Friction Pads and Linning Friction pads
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is less as the only objective is to stop the vehicle smoothly. Therefore, heat generation is less; also, this heat 

to heat generation. The rate of cooling also depends upon the atmospheric condition, in hot at-mospheric regions 
rate of cooling decreases than the normal [19]. The generated heat has an impact on every component of the 

are;

or conning.Same has been shown in the Fig.3, it is necessary to dissipate the heat from the local area of disc 
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problem-solving angles have been thought and found that the temperature generation might be the major cause 

the local garage mechanics to replace the worn out pads. The common composition of friction pads has been 
obtained in testing of friction pad material before the experimentations. 

Laboratory experimentation methodology is used to predict the wear rate of friction pads. To carry out the 
experimentations an experimental setup of dynamometer has been designed and the results were obtained as 
given below.

paddle, rotating device i.e. electric motor and inertia wheel [25]. Apart from these basic components some 

for rpm measurement, thermocouple to record the heat generated and fan to create realistic situation for cooling 
the disc [26].

The shaft is free to rotate on the bearings and torque arm is installed on tail end to measure the torque [28]. 

are disconnected [29]. Many simulated situations can be installed on dynamometer to create the realistic 

in actual vehicle testing.
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Fig.5. Rubbing K-type thermocouple

1800C as it is essential for new pads to be used for experimentation [35]. In actual experimentation each time 

generated also noted with the help of rubbing thermocouple. Temperature of disc increases with the number 
0C and there was no change in disc stopping time. 

0

0

of disc. This shows that after 3000

was plotted on graph as shown in Fig. 6. After experimentation actual pad wear can be observed on friction 

VISTA INTERNATIONAL JOURNAL ON ENERGY, ENVIRONMENT& ENGINEERING  VOLUME 9 (2024), ISSUE 5



I   61

pads as shown in Fig. 7. The procedure adopted for measuring the wear rate in this experimentation was by 

were noted with the help of accurate weighing balance machine then after experimentation the weight of the 

was on higher side, these wear particles spreads in atmosphere.

Sr. 
No.

in Mpa

Final 
start time stop time time in 

Ventilated Ventilated 

No
1 42 2.7 1800 0 11:30:00 11:30:02 02 28 78
2 42 2.7 1800 0 11:31:02 11:31:04 02 92
3 42 2.7 1800 0 11:32:04 11:32:06 02 119
4 42 2.7 1800 0 11:33:06 11:33:08 02 142
5 42 2.7 1800 0 11:34:08 11:34:10 02 171
6 42 2.7 1800 0 11:35:10 11:35:12 02 192
7 42 2.7 1800 0 11:36:12 11:36:14 02 218
8 42 2.7 1800 0 11:37:14 11:37:16 02 233
9 42 2.7 1800 0 11:38:16 11:38:19 02 269

10 42 2.7 1800 0 11:39:19 11:39:22 03 278
11 42 2.7 1800 0 11:40:22 11:40:25 03 291
12 42 2.7 1800 0 11:41:25 11:41:28 03 298
13 42 2.7 1800 0 11:42:28 11:42:31 03 302
14 42 2.7 1800 0 11:43:31 11:43:35 04 307
15 42 2.7 1800 0 11:44:35 11:44:39 04 310
16 42 2.7 1800 0 11:45:39 11:45:43 04 314

 

 

Temperature vs Braking Time 
with 1 minute gap 
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was on higher side, these wear particles spreads in atmosphere.
 

was 12 minutes, so that the temperature of the disc between two cycles reduces substantially in natural cooling 
[42]. After each trial start and stop time was noted and at the same time temperature also noted as shown in 

generating temperature on the surface of pad. In this experimentation up to reading number 12 there was no 
0

cycle. The temperature generated during this experimentation was plotted on the graph as shown in Fig 9. After 
0C. This implies 
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Sr. 
No.

in Mpa

Final 
start time stop time time in 

Ventilated Ventilated 

No
1 42 2.7 1800 0 12:30:00 12:30:02 02 30 71
2 42 2.7 1800 0 12:42:02 12:42:04 02 89
3 42 2.7 1800 0 12:54:04 12:54:06 02 85
4 42 2.7 1800 0 1:06:06 1:06:08 02 91
5 42 2.7 1800 0 1:18:08 1:18:10 02 92
6 42 2.7 1800 0 1:30:10 1:30:12 02 97
7 42 2.7 1800 0 1:42:12 1:42:14 02 95
8 42 2.7 1800 0 1:54:14 1:54:16 02 101
9 42 2.7 1800 0 2:06:16 2:06:18 02 99

10 42 2.7 1800 0 2:18:49 2:18:51 02 102
11 42 2.7 1800 0 2:30:51 2:30:53 02 105
12 42 2.7 1800 0 2:30:53 2:30:55 02 112
13 42 2.7 1800 0 2:42:55 2:42:58 03 116
14 42 2.7 1800 0 2:54:58 2:55:01 03 116
15 42 2.7 1800 0 3:07:01 3:07:04 03 120
16 42 2.7 1800 0 3:19:04 3:19:07 03 122

 

Temperature Vs Braking Time 
with 12 minutes gap

 

 

VISTA INTERNATIONAL JOURNAL ON ENERGY, ENVIRONMENT& ENGINEERING  VOLUME 9 (2024), ISSUE 5



64   I

of this pads was noted as shown in Fig. 11 and compared with the initial weights and found that there is dif-

 

The radiation also observed in most of the cases when heat generation is more but researchers in this area 
neglected it while calculating heat transfer as it is small in quantity. The cooling time provided in second set 

then the wear of friction pads observed was 1.2 gm whereas when the cooling time was 12 min then the friction 

material, as the temperature increases the friction pad material particles were gets loosed and spreads in to 

circulation through the ventilated disc dissipates less amount of heat and also, during high speed because of 
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