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Abstract

To further investigate the behavior of disc brakes during braking, a simplified thermal-structural
coupling calculation model for disc brakes was established, taking into account the influence of tem-
perature changes on the physical properties of materials and the friction coefficient. Using ANSYS
Workbench, a thermal-structural coupling analysis was conducted on the brake to obtain a contour
plot of the brake disc temperature variation over time after braking. The results of the thermal cou-
pling analysis indicate that the temperature change and distribution pattern of the designed brake
disc after braking are reasonable. The findings of this study provide valuable insights for further
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optimizing the design of brake discs.
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Table 1. Material parameters of brake disc based on standard test system result data
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Figure 1. Brake model

1. HlzhEstesy

e wngms  EEER ameers  gmw PR SR
20 7330 1.098 148 0.31 40 494
100 7330 1.098 145 0.31 40 494
200 7330 1.141 141 0.29 40.3 536
300 7330 1.207 140 0.29 383 537
400 7330 1.268 137 0.27 36.5 565
500 7330 1.299 132 0.27 36.1 573
Table 2. Material parameters of brake pads
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Figure 2. Meshing results of the brake
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Figure 3. Quality standards for mesh elements
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Figure 4. Addition of loads and constraints for the brake
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Figure 5. Stress contour plot
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Figure 6. Deformation contour plot
E e THRZE

- 5&,__;_,5?—’6!

= LY
0.00 100 00 (mm)
| S e

50,00

Figure 7. Frictional stress

E7. EENH

DOI: 10.12677/mos.2025.143247

574

MRS R


https://doi.org/10.12677/mos.2025.143247

F A

SRARLF 2 S5 BEAT SRR A BB B, A5 BIMSERN 1 = BN 6 f, TR = B lEl 6 s,
7N ek T RS T A A T PR A N g A 7 R, TSR AN 8 . mil&l 5 AT LA AR
1795 MPa i, SER8 1 KON 9 MPa,  HYBILAE R 4 4 [ 5% p Lo SE 3 BE A IR X8R, HL H BB X3k 4
SIS .

b
0.00 100.00 (mim) ¥,
[ S

50.00

Figure 8. Sliding distance
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Figure 9. Thermal stress in braking system
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Figure 10. Thermal stress in friction lining
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Figure 11. Frictional stress
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Figure 12. Temperature contour plot of friction lining
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Figure 13. Temperature contour plot of brake disc
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Figure 14. Temperature gradient contour plot of friction lining
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Figure 15. Temperature gradient contour plot of brake disc
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