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A Study on the Pressure Surge of ABS Hydraulic System
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ABSTRACT

The solenoid valve in ABS hydraulic,s modulator is a two directional on-off valve and is controlled
by around 100Hz high speed pulse width modulation. When the inlet valve is switched from open state
to closed state, there are braking force degration, noise and vibration due to pressure surge phenomena in
the hydraulic line and wheel cylinder. In this study, identifies pressure surge phenomenon in the braking
process of a ABS, and investigates the way to reduce the phenomenon. For the purpose theoretical
analysis on the pressure surge in the closed state hydraulic line, characteristic curve method based on
wave equation was utilized. During this analysis, we could find pressure surge characteristics change due
to hydraulic line change and PWM control conditions. In conclusion, by using the results of this study
for the pressure surge prediction and reduction method, we could expect braking performance enhance-
ment in Anti-Lock Braking System.
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Fig. 1 Characteristic lines in the x, t plane
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Fig. 2 Schematic diagram of experimental apparatus
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Fig. 3 Definition of surge pressure magnitude and period

p=

=4, J7 "WEo g PWM Ao o]
T @ mAe 4ge FUlelAn oW,
U @B giste] 17b F3k 100Hz, FE
Hl-& 30~60%E Z8stdh AlA, et v
dol7} Wi Fato] wAE J¥E Hrav]
sto] f9F REYCIHAA AE AACAA
Wi ZolE 130, 1.80, 2.30, 2.80m= 7}
Ak oldf, 4+ #E et Fu 100
Hz, FE] H& 50%2] PWM AojZ A4
o owpx o g, Agar AgEd gREe A
4 el ek WE Az SHA 7AE
FEFE HUletr] st ey g Zolg
7PaSGATE olE $iste] HA wEdy] He
A BE b8 7~38%71% ZHEstdn wWE
Aatell gt A5 Ay FEE ffste F
d 2hA 53] WHE A8e dAEkdrh

> 1o o

4.1 S4

Y TH(Inlet) WE S th3te] Fa+4= 100Hz,
E] 8] & 50%2] PWM A olE AA S
7 Aol HAHE §5 4
of Vet

EAFHAYE o
o] Z %lilﬂ%

7t &

o

webd, 24 AB
bar Theo) A 713
ool et A ¥4

hLA

S T
3 A7 diae] g P

M9 HM5%. 2001 143



o, . Ax
89 524
55 30.0
—exp -~~sim \ SRS —
50 L \ —8—Pl{exp) —e— P2(exp)
s 1\\ A _ | Plsim) —pa(sim)
3 Q\‘ \ h 8 200 b—r Bl S
O N
2 a0 & 2 R
a ! \ \// 'Y . 2 % \\\B\"W ‘ """" - —
4 = €
£ as a —t ]
R \ VR 5 I e m— . RN
05, 30 \V % 0.0 - - -
25 !
20 0.0
000 001 002 003 004 005 006 007 0.08 30 40 50 60 70 80

Time [sec]

Fig. 4 Simulation of pressure surge in wheel cylin-

der(Unit step)
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Fig. 5 Simulation of pressure surge in wheel cylin-
der(multi step)
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Fig. 6 Surge pressure accompanied by change of wheel
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Fig. 7 Surge period accompanied by change of wheel
cylinder pressure
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