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Simulation and Experiment on Electrical Parking Brake System

Wang Bin'  Guo Xuexun' Zhang Chengcai' Xiong Zhe' Zhang Jie’

a4 8

(1. Hubei Key Laboratory of Advanced Technology of Automotive Parts, Wuhan University of Technology, Wuhan 430070, China

2. Technology Center, Wanxiang Group, Hangzhou 311200, China)

Abstract: The simulation models of electrical parking brake ( EPB) actuator in Simulink software were
built, including DC motor model, lead-screw model and inner friction analysis models. The inner friction
concluded viscous friction, Coulomb-friction and etc. In order to save cost, a method for controlling EPB
system by using on-off controller was proposed. The simulation results and experiment results were

compared to verify the feasibility of the proposed simulation model and on-off controller used in EPB

system.
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Fig. 1 Friction torque and angular velocity of motor
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Fig.2  Friction torque curves of brush DC motor
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Fig.3 Mechanical analysis of screw nut mechanism
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Fig.4 Slope expansion plan of screw nut mechanism

b T—hngi sk EREEE
F e B IR /N T I R EEHE F I 1Y
JFEHE ]
d—IBR Pt F—— Wi
MHE SCRR [ 13 ], 7F Simulink #HE 37 B8 #8845 B 4
5 FtN , 22T A8 RE R Y EE SRR A ] LU AR
F(v) (v#0)
F(v,F,) =3 F e (v=0HIF_ , I<F)
FsenF . (v=0HIF I=F)

(11)

K F—IERN)T mBy4h 7
o—MR BT AR} 1H 9 2
F(v) ——FER A 0] (14 0 EE 5
UPEA RN BRI T AR RS
FEHE RGPEEEHE K Stribeck FE4 | NIAR 4 Olsson A9 EE
BHICH

A, Stribeck # & 8, — IR {H

OIHT R GRS R, LI L L2 0 150 1904
PG, RS/ EPB 1Y 22 AT HR RE R ARG 4 BE 45
Stribeck FEE{E T~ BERAR , A1 LU 2R A8 BE S A0RE 9 4
/N A

F(v) =F, =p, (%Tsina+FQcosa) (13)

R )

&

f

5
b3

J _ﬂ g
IF] ~J
KI5 22 FTURRERIEE S5 3R 73 Sk A

Fig.5 Parts of algorithm model of friction in

screw nut mechanism
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Fig. 6 Simulation model of EPB system
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current and motor rotating speed
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