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Abstract ; Taking the piston pump and high speed on-off valve, the crucial parts of automotive electronic
stability program ( ESP). Their mathematical models were established. Besides, the co-simulation model
of ESP hydraulic control unit (HCU) was built up by AMESim and Matlab, which was also verified by
test. The simulation model described the motion intrinsic characteristic of the piston pump and high speed
on-off valve. Consequently, the effect of those components’ parameters on the adjustment of braking
pressure during active boosting was analyzed. The result can provide references for the design and

development of ESP, especially for improving the efficiency of the pump and the linear control

performance of the high speed on-off valve.
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Fig.1 Layout of hydraulic control unit of ESP
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Fig.2  Configuration of piston pump
LRI SR 2. a3, MR snss 4. 0l i
5. k2 6. WEMUR.CR 7. mEE 8. Rk

LN Ny
Q=A, (1)
K A —HETIEHA
v, — 1 FE T HE B
FEZETERNZ 7 1] AL
s=e(l —cosh) (2)
Krp e FL Bl A DO B
O— 1 Lo Fe e 5l
Ha(1) ((2) T
Q= %dze fsing = (Trzd) ensin(2nt) (3)
X n——H L

2.2 BEFXEYFED

ESP g 47 il B0 H (449 T ook i A A TR
AR s 249 DA e 5 1, ] i g T 56 12 HCU
A SCBERR AT, v T OC IR 2 L (B (BIL VR S A
ZYE, LA IR BRI R 6 (1 3) |, iz 8l 52
BILRE 1 B Ty RSy S 2, Has e s

10’

9

%

7

6 5
AT
3 BRE IS5 s

Fig.3 Configuration of chane-over valve
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Fig.4  Sketch of control volume of change-over valve
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Fig.5 Simulation model of pump by AMESim
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Fig.7 Effect by diameter of pre-charge valve
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Fig.8 Effect by diameter of pump’s inlet valve
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Fig.9 Effect by diameter of pump’s damper
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Fig. 10  Effect by motor’s revolution
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Fig. 11 Hardware-in-loop test bench of ESP
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Fig. 13 Effect on brake cylinder pressure by PWM frequency
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Fig. 14  Effect on valve displacement by PWM frequency
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