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Abstract

This study investigates the change of the temperature and mechanical properties of the braking disk for the railway
vehicle. The average temperature is measured about 100°C and the maximum temperature is measured over 200C by
non-contact sensor from Seoul to Chun-an. As a result of measuring, we determine the temperature of test(tensile and
J-integral) at 20°C, 100°C, 200°C and 300T. In the test, the material values are decreased by the increasing of the
temperature. But ratio of decreasing is the largest at 200°C, the tensile test value is decreased about 10% and the
J-integral test value is decreased 30%. The mechanical properties of this material are mostly changed at 200C.
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Fig. 1. The tensile test specimen
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Fig. 2. The Jic test CT specimen
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Fig. 3. The non-detective sensor on the disk(front)

Fig. 4. The non-detective sensor on the disk(side)
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Fig. S. The temperature profile on the disc surface (Seoul->
Chun-an)

Table 1. The change of temperature on the disc.

Before After Before After
Braking Braking . Braking
# Braking
Speed Speed Temp(C) Temp
(Km/h) | (Knvh) P ()
1 135 110 325 56.7
2 130 80 88 | 796 |Fmersency
. Braking
3 130 110 66.8 103.7
4 130 110 1102 | 1406 |FmeTEENeY
Braking
5 130 . 90 102.8 164.5
6 135 110 100.1 184.2
7 135 100 87.1 192.9
Emergency
8 140 60 72.6 194.7 Braking
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Fig. 6. The temperature profile on the disc surface (Chun-an->
Seoul)

Table 2. The change of temperature on the disc.

Before After Before After
Braking Braking . Braking
# Braking
Speed Speed Temp(‘C) Temp
(Kmh) | Kmmy | TP ()
1 140 110 94.0 146.9
2 130 100 98.8 195.2
3 135 110 113.3 193.9
Emergency
4 135 90 103.6 2225 Braking
5 135 110 104.9 175.8
6 130 60 1081 | 1955 |Pmergency
Braking
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Table 3. The ave. and max. temperature on the disc.

Ave. Temp(TC) Max. Temp(C)

Seoul-> Chun an 92.60 194.7

Chun an -> Seoul 104.46 222.5

Table 4. The tensile test due to the temperature change

. room
Temp.(C) 20) 100 200 300
Yield strength 7
. 22. . .
(MPa) 2309 222.6 210.1 191.2
per room temp. -3.6% -9.0% -17.2%
Ultimate strength ' .
305. 88.9 . 287.
(MPa) 5.5 2 267.6 7
per room temp. -5.4% -12.4% -5.8%

Table 5. The JIC due to the temperature change

Temp.(T) | room(20) 100 200 300
JIC [kJ/m?] 4.19 3.77 291 2.79
per room temp. -10.02 % -30.55 % -33.41 %
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Fig. 8. The temperature profile on the disc surface
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Fig. 9. The tensile test at room temp.
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