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Design and analysis of a new electro-hydraulic-braking system for intelligent vehicles
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Abstract; Aiming at the limited application scenarios of the traditional hydraulic braking system, a new type
of electronic hydraulic braking system was designed for the intelligent vehicle. The intelligent driving system e-
quipped on the vehicle transmits the braking signal to the brake system, which consists of an assist braking
subsystem and a backup braking subsystem. The decoupling between the two systems is accomplished via a sin-
gle-guide shuttle valve. The dynamic characteristics of the electronic hydraulic braking system were analyzed
by using hardware-in-the-loop-experiment. Experimental results show that there are many factors that affect the
responsiveness and accuracy of the electronic hydraulic braking system, and in order to allow the system to re-
spond quickly, it has to be ensured that the vehicle brake lines are exhausted well and the use of brake hoses
is avoided as much as possible. At the same time, it is not advisable to carry out high pressure keeping condi-
tions for long periods of time, so as to avoid overheating of motors and motor drivers, thereby reducing braking
efficiency.

Keywords: intelligent vehicles; electronic hydraulic braking system; hardware-in-the-loop; dynamic charac-

teristics ; temperature rise characteristics
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Fig.1 Schematic diagram of assist braking subsystem
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Fig.2 Operating principle diagram of backup
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Fig.3 Force analysis of vehicle braking
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Fig.4 Flowchart of EHB system parameter selection
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Tab.1 Relevant parameters of intelligent vehicles

2R Hfy PN
BERAT K xTix R mm 2 600x1 600x650
KR mm 2 000
25 AT kg 500/1 000
NG 165/60 R14
25 BT e mm 524/496
ZS BHTRT S5 Rl kg 260,240
W R 5 b e kg 470/530

%R 2 EHB RZFEFTHHESH

Tab.2 Main component parameters of EHB system

R LK (v e/
L BLARE T v 12
HLBILAT R L% W 170
HLBIL AT e (N+m) 1.55
AR L 2.91
22K FE mm 20
FihrER mm 26.99
B HZ mm 48
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Fig.5 EHB system test bench
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Fig.6 Pressure feedback curve
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Fig.7 Temperature rise characteristic

curve of EHB system
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