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Computational Investigation into Thermal-mechanical Coupling Characteristics
of Disc Brake under Anti-lock Braking Condition

Abstract

Abstract: The braking condition has great influence on the thermal-mechanical coupling characteristics of
disc brake. A three-degree-of-freedom dynamic model of braking vehicle was built. The braking force was
determined by an anti-lock braking system (ABS) which adopted the threshold-logical control strategy of
wheel slip rate. With the model, anti-lock braking processes on dry and wet were simulated. In the
meantime, for the sake of comparison, non-anti-lock braking processes were simulated on corresponding
road. A thermal-mechanical coupling finite element model of a ventilated disc brake was established.
Thermal-mechanical coupling characteristics of brake disc and brake lining were calculated under
different braking conditions, and the characteristics under anti-lock braking condition were analyzed. The
effects of ABS on the characteristics of the brake were studied through comparison with non-anti-lock
braking condition. Through analysis, it is found that the variation of braking pressure and the difference in
braking frictional thermal power due to ABS control will significantly affect the brake's thermal-
mechanical coupling characteristics.

Keywords

thermal-mechanical coupling characteristics, anti-lock brake system, braking condition, ventilated disc
brake

Recommended Citation

Zhang Lijun, He Zhen, Meng Dejian. Computational Investigation into Thermal-mechanical Coupling
Characteristics of Disc Brake under Anti-lock Braking Condition[J]. Journal of System Simulation, 2016,
28(3): 610-619.

This paper is available in Journal of System Simulation: https://dc-china-simulation.researchcommons.org/journal/
vol28/iss3/14


https://dc-china-simulation.researchcommons.org/journal/vol28/iss3/14
https://dc-china-simulation.researchcommons.org/journal/vol28/iss3/14

Zhang et al.: Computational Investigation into Thermal-mechanical Coupling Char

% 28 % 3 1 RGN EFERO Vol. 28 No. 3

2016 43 A Journal of System Simulation Mar., 2016

31 B 58 T o0l 8% AU & 4 1 0 =04

KL, 1%, g

(R R2ER G # R, g 201804)
WE: %2 TS H BRIV SFEET T EZ 0. 25T ZAGEAEH A FAR, 4|
B 7)o R T AL R T AR T FRABL AR ) R K49 R Bh B 4698 A 45 (ABS,  Anti-lock Brake System)iE#), it
T34 @ Fo iR 3B 6 B B T A0 T A, R ASATAR R B @ AF B B F A0t Tl A, A TR AT
12 5 18 N H XA 3h 85 ANASSA IRASY A) FARAL, 2 5] #1530 L #5044 20 e 69 HAABEAF 14
BTG E, DT #5057 LR #5) ERBAGEIF I, FBLGIF# 75T, KA
ABS X1 #]| %) BERAMAGESFIEF 7. BRI EIN, TR G| R H| B E ) RACA B A 3) R4
A B BRI RAAS G4 EAFAT - 7R
KB, AAAAR SN, R A%, T, ARNEXH S
P65 U 463.51 HRPR RIS A WSS 1004-731X (2016) 03-0610-11

Computational Investigation into Thermal-mechanical Coupling Characteristics
of Disc Brake under Anti-lock Braking Condition

Zhang Lijun, He Zhen, Meng Dejian
(School of Automotive Engineering, Tongji University, Shanghai 201804, China)

Abstract: The braking condition has great influence on the thermal-mechanical coupling characteristics
of disc brake. A three-degree-of-freedom dynamic model of braking vehicle was built. The braking force
was determined by an anti-lock braking system (ABS) which adopted the threshold-logical control
strategy of wheel slip rate. With the model, anti-lock braking processes on dry and wet were simulated. In
the meantime, for the sake of comparison, non-anti-lock braking processes were simulated on
corresponding road. A thermal-mechanical coupling finite element model of a ventilated disc brake was
established. Thermal-mechanical coupling characteristics of brake disc and brake lining were calculated
under different braking conditions, and the characteristics under anti-lock braking condition were
analyzed. The effects of ABS on the characteristics of the brake were studied through comparison with
non-anti-lock braking condition. Through analysis, it is found that the variation of braking pressure and
the difference in braking frictional thermal power due to ABS control will significantly affect the brake’s
thermal-mechanical coupling characteristics.

Keywords: thermal-mechanical coupling characteristics; anti-lock brake system; braking condition;

ventilated disc brake
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