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Study on the Characteristics of Surge Pressure by High Frequency PWM
Control in Braking System

Byeong Woo Kim"

ABSTRACT

The solenoid valve of ABS hydraulic modulator is a two directional on-off valve and is controlled by
around 100Hz on-off control. When the on-off valve is switched from open state to closed state, there are
braking force deterioration, noise and vibration due to surge pressure in the wheel cylinder. In this study,
identifies surge pressure in the braking process of ABS, and investigates the way to reduce the phenomenon.
To reduce the surge pressure, PWM(Pulse Width Modulation) control with high frequency of 20kHz was
attempted. In conclusion, by using the results of this study for the pressure surge prediction, we could expect
enhancement of braking performance in ABS.
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Solenoid valve (£#|=0]= WH) Surge pressure (WE &3)
ZlzMg Fmse = magnetic force
W = electric power
Ua = loss of electromagnetic force at air gap L = magnetic length
Us = loss of electromagnetic force at steel
P = permeance 1. A8
® = magnetic flux
F = magnetic force Az AAnR Qg AW At F5EEA 2}
Z = air gap B2 vy AR (ABS) FEe] g FaAol
I = supply current FZ38H5 otk ABS AR oA KL Ao uL &
H = magnetic field intensity gimols WHE o] fstd HAst=d, 75 w04
N = turn number o] wtebA] solenoid-solenoid ¥, solenoid-floow =
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Fig. 1 Flow chart for simulation of surge pressure
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Fig. 5 Current variation due to duty cycles at 20kHz
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