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Design and Simulation of Electromechanical Brake System
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Abstract

The actuator and controller of electromechanical brake (EMB) were designed. The simulation
model of EMB was built in Matlab/Simulink. The controller of motor adopted three loops control
architecture with cascaded force, speed and current control loops,and the design method of controller
was given. Computer simulation on three-typical-condition of step input, half cosine input and pulse
input has been carried out. The results showed that the brake pressure of EMB could follow the target
accurately and the performance of EMB is good. The comparison of hydraulic brake and EMB showed
that EMB could regulate brake force more quickly and accurately.
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Fig.1 Schematic drawing for components of EMB actuator

EMB $#f7 RGO nE 2 pros, Bin 45
M Jetta GTX, #Hxf Hopirf& il zh 4 %3t 7 EMB #0447
Y. Jetta GTX B FS G AT 2 ER 15 MPa,
TGN 48 mmo A PRIE ] 3h 8 5 il 3h 3 78 5
BT, W15 % & EMB 161 2[RI B 0.3 mm, 3 R
SRR A I 0.1 so & ATRER ZZAT RS
FF3206 /8% K H 5 91, w15 28 EMB $u4T &
S HA = ESHNE 1 PR,

H1 FbR 42 B Bh FE LAY B i R AR JE AR A

EMB j= A RIER S5 912 EMB il 3R Bt &
T o ) 0 [ B s ) LA o TR R 22T ) e Kk

2
H LB BB (2] SRR
BIRALIT, TR 3K E) K
;
| brsEsE AR LIS, SRR |
¥
| AT B s LY 2 0 S R B I |

T L2754 HE N

Y
| e

RF 464 %5k 7 N

Y
| AT R TR, £ EMB Sk |

EMB SMERSHF A 2R

K2 EMB#HIT RGOt E
Fig.2 Flow chart for design of EMB actuator
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Fig.3 Block diagram for construction of EMB controller
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Fig.4 Equivalent circuit diagram of brushless DC motor
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Fig.5 Simulation result of step input
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Fig.6  Simulation result of half cosine input
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Fig.7 Simulation result of pulse input
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Fig.8 Simulation result of pulse input of 1 Hz
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Fig. 10  Simulation result of pulse input of 5 Hz
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