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Fig. 1  Structure of proportional relay valve
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Fig.2 Hysteresis characteristics of proportional relay valve
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Fig.3 Simulation model for proportional relay valve
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Fig.4 Simulation and test result for pressure

response characteristic
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Fig.5 Simulation and test result for hysteresis characteristic
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Fig.8 Simulink verification model for feed forward

compensation control method

2 58 Uk T A A A 2 ] 8 A R A IR Y

PID PA B0 42 il 3503 A0 B A A ER 5 19 PID P 3R 42 3

SEIEAE Simulink b HEAT T LLEL . LU 4K 2 AR FY

A S R A A ) R A IR i A A o 1 5 4
RUNE 9 Pros o

047

—AAME B

0 005 010 015 020 025 030

() /s
9 B0 2k S 1 A T i Ay LG SR
Fig.9 Simulation result of compensation control

for proportional relay valve
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Fig. 11 Closed loop control test results of

proportional relay valve
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Fig. 12 Simulation and test result of control method

for proportional relay valve
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Characteristics and Control Method of Proportional Relay
Valve for Commercial Vehicle EBS

Han Zhengtie' > Zong Changfu' Zhao Weigiang' Wan Ying'
(1. State Key Laboratory of Automotive Simulation and Control, Jilin University, Changchun 130025, China
2. College of Mechanical Engineering, Pyongyang University of Mechanical Engineering, Pyongyang 999093, North Korea)

Abstract; The simulation model and hysteresis compensation control method of proportional relay valve of
EBS for commercial vehicle were proposed focused on the hysteresis characteristic. First, the mathematic
model for proportional relay valve was established, which reflected the hysteresis characteristic. Then,
the response characteristic and hysteresis characteristic were simulated using that model in Matlab/
Simulink environment, and the correctness and reliability of the model were validated through opened
loop test. After that, a control method for proportional relay valve was developed by which the hysteresis
characteristic could be compensated. Finally the effectiveness of this control method was validated through
the off-line simulation and the HIL test. Simulation and test results show that the hysteresis compensation
control method proposed can improve the control characteristic and vehicle active safety.

Key words: Commercial vehicle EBS system  Proportional relay valve Hysteresis compensation

Control method



