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Abstract: Nowadays, the electro-hydraulic brake system
(EHB) adopts the master cylinder pressure sensor as
feedback for pressure control under normal braking
conditions, while ignoring the difference in pressure
between the master and the wheel cylinder. Therefore,
first, through the solenoid valve test bench, the forward
and reverse throttling characteristic of the inlet valve of
the hydraulic control unit (HCU) in the fully open state is
tested. After that, the (PV)

characteristic of the wheel cylinder is tested by the brake

pressure volume

test bench. Based on the above, a dynamic model
between the pressure of the master cylinder and the wheel
cylinder under non-limiting conditions is established, and
the accuracy of the model is verified by real test data. The
wheel cylinder pressure estimated by the above model
rather than the master cylinder pressure sensor is adopted
as the feedback and introduced into the master cylinder
pressure control algorithm of the EHB without changing
the original control algorithm. Based on the classical
control theory, the rapidity and stability of the new
control system is analyzed. Finally, real vehicle test of
pressure control is conducted. The results show that
under the same target step condition, the response speed
of the wheel cylinder pressure and vehicle deceleration is
increased by about 12 %, thereby shortening the braking
distance under emergency braking conditions. In addition,
since the estimated wheel cylinder pressure is smoother
than that of the master cylinder without overshoot, the
new control system runs more smoothly during the rapid
pressurization process, significantly improving the noise,

vibration, and harshness (NVH) performance. Finally,
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real vehicle tests under multiple conditions indicate that

the new control system is stable.

Key words: electro-hydraulic brake system(EHB);

throttling characteristic of the solenoid valve; pressure
volume characteristic of the wheel cylinder; wheel
cylinder pressure estimation; braking enhancement

control
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Fig. 1 Schematic diagram of hydraulic circuit
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Fig. 2 Solenoid valve test bench

2000

—IEI
_ - Il
'S 1500 F
=
E
<1000
5 ;
= 500 S

O 1 1 1 1 1 1 1 J

JEZ / MPa
B3 EEREERERHNE

Fig. 3 Throttling characteristic of inlet valve
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Fig. 5 Brake test bench

£ 8t
=
B or
2|
B o4t
=
. 2 22
0 500' 1000 1500 2000 2500 3000
PRF / mm?
E6 REPVHE
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Fig. 7 Model of wheel cylinder pressure estimation
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