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Abstract —Low alloy heat resistant brake disk and sintered brake pad are applied to mechanical brake system
for the speed-up of urban rapid transit. In this research, we analyzed how the frictional characteristics between
brake disk and pad are influenced by the disk mass. At a high disk mass, the friction stability was the lower value
as a result of the lack of tribofilm formation at the disk surface. Wear rates of friction materials showed the higher
value at a low disk mass and wear rates of 10 mm and 15 mm showed the similar level. Average friction coefficient
was the lower value at the 10 mm disk thickness and range of variation of average friction coefficient was also the
smaller value at the 10 mm disk thickness. However, there were no significant changes in the friction coefficients
under any of test conditions. Surface roughness of a disk showed the highest value at the 5 mm disk and surface
roughnesses of 10 mm and 15 mm showed the similar level. As a result, friction characteristics of disk mass influ-
enced the friction stability, as well as the wear rate of friction pad and disk, but not the friction coefficient.

Keywords —brake disk (A% t]2~2), pad (FF2HAN), frictional characteristics (FF2H5-43), disk mass (F]2~2 & &)
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Fig. 1. Morphology of brake disk for test.
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Fig. 2. Morphology of pad for test.
Table 1. Combination of test specimen
1 2 3
pad sintered brake pad
brake disk 5 10 15

(thickness, mm)

Fig. 3. Lab-scale dynamo tester.
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Table 2. Conditions before main test

Specim  Test Test — Rolling Speed Braking
in pattern pressure - speed (m/s)  Num.
(MPa)  (rpm)

1 1,673 13.9 50
Constant

2 0.55 2,342 19.4 50
pressure

3 3,012 25.0 50
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Fig. 4. Average friction coefficient variation with speed.
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Fig. 5. Friction coefficient stability variation with speed
depending on disk thickness.
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Fig. 7. Surface roughness of brake disks.

Table 3. Surface roughness of brake disks

Ra Rmax
Before test 0.0441 3.397
Smm disk 3.054 20.776
10 mm disk 1.794 11.450
15 mm disk 1.964 13.683
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Fig. 8. Morphology of disk surface after test for 5 mm
disk.

Fig. 9. Morphology of disk surface after test for 10 mm
disk.

Fig. 10. Morphology of disk surface after test for 15
mm disk.
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Table 4. Kinetic energy & Estimated disk temperature

Dise | spo | Kinele [Pt dik
(nn) (m/s) ) (°C)
13.9 13,362 102
5 19.4 26,189 176
25.0 43,293 275
13.9 13,362 65
10 19.4 26,189 104
25.0 43,293 156
13.9 13,362 51
15 19.4 26,189 76
25.0 43,293 109
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Fig. 11. Measured disk bulk temperature with speed
depending on disk mass.
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Fig. 13. Measured pad bulk temperature with speed
depending on disk mass.
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