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Abstract

In order to more accurately predict the temperature change of brake disc and friction plate during
the actual driving process of passenger cars, it is necessary to study the cooling characteristics of
the vehicle during non braking conditions. According to the heat flux theory, Research team con-
ducts theoretical derivation of the cooling performance of the brake system, and puts forward the
“cooling coefficient”, and conducts research on obtaining the “cooling coefficient” through the vehi-
cle road test and inertia test bench, and applies the “cooling coefficient” to the temperature predic-
tion of the brake disc and friction plate of the vehicle brake system.
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Table 1. Statistical table of test equipment installation

F 1L AR EMEGIT R

1 I A] / +£0.01s
2 LB 0~180 km/h +1.8 km/h
3 GBI ST 353 +lg +0.015 g
4 IR EIEE RN —20~1000°C +0.1°C
5 J i Eh A i —20~1000°C +0.1°C
6 PRI -20~50°C £0.1°C
7 PREE XGE 0~5 m/s +0.1 m/s
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Table 2. Statistical table of brake disc temperature under each interval

2. BERTRIZRBEESITR

1) RIS AR E(C)
0 km/h 40 km/h 80 km/h 120 km/h

0 523.62 524.43 512.80 516.95
60 431.78 403.99 369.94 347.19
120 383.89 337.42 286.80 251.97
180 346.37 287.90 227.14 184.91
240 314.51 245.46 180.55 136.32
300 286.76 210.18 144.78 101.45
360 262.11 181.37 117.93 76.30
420 240.98 156.83 96.28 58.80
480 221.08 136.57 79.60 46.84
540 201.87 120.57 67.84 39.07
600 184.66 106.05 59.01 33.66

DOI: 10.12677/0jtt.2025.144046 462

WA

><\


https://doi.org/10.12677/ojtt.2025.144046

FHi 5

BRI SR 0 SRR 0 M E A, SR EE RS LN(O-00) MR R A FE, HJaxfH
25 LN ) INTERCEPT BR%%, 45 NZ TIKAE 25, it b S5RILAE 1.

0-60 (-c) BART [E1ZE 45 14
600 r T T T

500

400

300

8-60 (-c)

200

100

0 100 200 300 400 500 600
B} 8] (s)

Figure 1. 6-Goversus time curve
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Figure 2. Relation curve between cooling coefficient and vehicle speed
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Figure 3. Cooling coefficient versus time curve of the vehicle
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Figure 4. Schematic diagram of bench cooling coefficient test
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Table 3. Statistical table of brake disc temperature under each interval

3. BERTHIZEZRERITER

1) Bl Zh i A2 (C)
0 km/h 40 km/h 80 km/h 120 km/h

0 510.74 514.13 507.13 514.91
60 463.59 449.54 423.35 415.16
120 432.23 400.97 358.76 339.30
180 404.08 357.94 305.57 275.17
240 378.86 320.35 262.31 221.75
300 355.92 287.12 226.00 179.49
360 335.09 257.59 195.01 149.42
420 316.14 231.09 168.37 125.84
480 298.65 207.69 146.21 106.07
540 282.54 186.91 128.04 90.69
600 267.57 168.65 111.74 78.78
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Figure 5. Comparison results of brake disc temperature changes between bench and vehicle
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Figure 6. Temperature comparison diagram at 1 mm depth of Disc & Pad under AMS
working condition
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Figure 7. Temperature comparison diagram at 1 mm depth of Disc & Pad under AMS
working condition
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