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Abstract

The three-dimensional model of the brake disc was established using the modeling module in
ABAQUS. The thermal-mechanical coupling analysis of the brake disc under different braking speeds
and pressures was conducted using the finite element analysis method in ABAQUS. The analysis
results indicate a positive correlation between the maximum temperature and stress of the brake
disc and the braking speed and pressure during emergency braking. The braking speed and pres-
sure have a significant influence on the temperature and stress distribution of the brake disc. The
temperature and equivalent stress of the brake disc exhibit a consistent ring-shaped distribution
along the circumference. These research findings provide valuable insights into the temperature
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and stress distribution patterns of the brake disc and the thermal-mechanical coupling characte-
ristics under different operating conditions.
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1) AR QARSI EA B Fr, 2B AR iR . R0 s. HIBhET R R

2) ZESH/NTZ, A, UIRE, AL,

3) TERISIHE T, HARE T2 I Z A ATH

LRI RN 1 BR, R SRR AL T EE A BRI RIS R RO A e )
Fefih SR, FLAP A 36 AREAE . X LSBT 38 mm, BEFECN 8 mm, JEREN 15 mm, K
8 107,

B EER S T 46 1

Table 1. Structural parameters of the brake disc and brake pads

* 1 BIEhEMERRENSH

T Ah24%(mm) A 242 (mm) SR (mm) (N:1Q)
il Bl 150 93 8 360
FE¥E 140 103 75 45

Figure 1. Brake disc model
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A 75 R A R X ISP (0 T L BB I (8] (5 s, A PR T T SRR 0 2 AR AN 5 2% 1 G R [20]:

T,(r.0,2,t)=Tt=0 )
oT,

25 —= 0 (r01)(T) ®)

2, %f’: [T T, (r.0.0)](€,) @)
A4 ‘erd:hdz[T0 ~T, (r.0.0)](Q,) (5)
zd%l::hd3[To—Td(r,e,t)](gs) (6)
(0Ty)/(en)=0(2,) Y
(0T4)/(62) =0(<%) ®)
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Figure 2. Disc brake meshing diagram

2. BAHIBNEMEXI 2 E

Table 2. Disc brake component material properties
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e gp WE EIE O WERBR L GRREC MWKRR o
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20
HIEhAE HT250 ;88 7800 2.10x10° 0.3 48 1.10 x 107° 460
300
20 220x10°  0.25 1.00 x 107°
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Figure 3. Temperature curves at different braking speed
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Figure 4. Stress curves at different braking speed
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Figure 5. Temperature curves at different pressure
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Figure 6. Stress curves at different pressure
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Figure 7. Temperature field distribution at different time
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Figure 8. Stress field distribution at different time
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