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Study on the Characteristics of Control by High Frequency ECU
for Braking System
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Abstract  This paper describes the control of a solenoid valve of ESC(Electronic Stability Control) with
hydraulic modulator in braking system. ESC ECU(Electronic Control Unit) to control the high-frequency control
and slope control method was applied, the surge pressure and EMI(electromagnetic interference) reduction
characteristics were studied. The stage of ECU output was added the slope shaping function to reduce
electromagnetic emission at higher frequencies. Measurements show that this high frequency ECU manages to
reduce the surge pressure and electromagnetic emission by the control of solenoid valve. In conclusion, by using
the results of this study for the high frequency ECU control, we could expect enhancement of braking system
performance.
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U, : loss of electromagnetic force at air gap AsAF AFLZ ol TeE Fol7] e AsAE

Us : loss of electromagnetic force at steel AR FootA A o] (ESC) AHzlo]| gt S Q49|

P : permeance T35kl Itk ESC A4 {9t Aol & &

& : magnetic flux ojlt WHE o]g&sto] LEdkal QITi1,2,3].

Z : air gap ESC AA|of] AEE1L Q= &ieo]E WH = 7143

H : magnetic field intensity Q1 SHY] HAA wEol on-off BFA]9] ek &

L : magnetic Length o|= Wr7} 7Py who] A-8x| 1 glrt. B &deolE W
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[Fig. 1] Flow chart for simulation of surge pressure
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[Fig. 2] Characteristic lines in the position and time plane
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[Fig. 3] Concept of high speed PWM control of ESC
hydraulic modulator
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[Fig. 4] Current and stroke characteristics at various PWM
control modes
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[Fig. 5] Current variation due to duty cycles at 20kHz
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