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Abstract

An innovative idea of taking consideration of safety margin during disc thermal-mechanical
coupling analysis was proposed. One high speed train at 200 km/h as research model was taken
for 4 different working conditions about safety margin in simulation. It aimed to analyze simula-
tion results of temperature field and thermal stress field of braking disc after twice urgent braking.
The outcomes obtained showed that the calculated safety factor would be the biggest under “de-
celeration” condition, while the “acceleration” condition results in the smallest factor. Two other
suppositions of “addition of axle load” and “reduction of allowable disc area” are mediate.
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Table 1. Basic values of vehicle and operating parameters
# 1 FRREITSHEME
LHED i B0 B ) S etk JA BN RS A] RN
kg km/h m/s? m/s? s cm?
16,000 200 12 0.6 25 1706
Table 2. Variable parameters refer to different simulation schemes
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Jr % HhE B 2 e RHT F IR MBI R
- kg km/h m/s? C MPa
FE— 19,200 200 1.2 510 785
HE 16,000 240 12 510 785
HER= 16,000 200 1.44 510 785
EIL 16,000 200 12 425 654

A

Figure 1. Simulation analysis model of 1/9 one-side disc
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Table 3. Material parameters of friction pair
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SRR HE PR TR L SREH Lt UK R E
kg/m? GPa - W/(m-°C) J(kg-C) 10°%°C
25Cr2MoVA [5] 7840 214 0.3 418 460 115
M AR 42[6] 5500 200 0.3 74 436 1

Table 4. Reference performance parameters of 25Cr2MoVA disc
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Figure 2. Curve: heat flux varies with time
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Figure 3. Curve: convective heat transfer coefficient varies with time of different schemes
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Table 5. Maximum temperature nephogram and maximum thermal stress nephogram of different schemes
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Figure 4. Curve: temperature varies time of maximum temperature

node of different schemes
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Figure 5. Curve: thermal stress varies time of maximum tem-
perature node of different schemes
E 5. TR RERHRR ST SR eS8 HiZrhsk

Table 6. Calculating safety factors of temperature and thermal stress of different schemes
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