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Linear spectrum noise control of electro-hydraulic steering

gear with dual pump source

CHEN Zongbin'? , HE Lin'* | LIAO Jian'” , XU Rongwu'”
(1. Institute of Vibration & Noise, Naval University of Engineering, Wuhan 430033, China;
2. National Key Laboratory on Ship Vibration & Noise, Wuhan 430033, China)

Abstract; Electro-hydraulic steering gear system adopted variable frequency speed control strategy, has a characteristic of obvious linear

spectrum noise, and it is difficult to attenuate with the changing working condition. Combined with the principle of the electro hydraulic steering

mechanism of double redundancy pump source, a pressure ripple control strategy based on the auxiliary pump source confluence was proposed, and

it only changed the control system. The theoretical analysis indicates that the pressure ripple of odd harmonics can be attenuated when the two pump

sources rotate at the same speed, and the initial phase difference at half cycle. Thus, the master slave synchronization control strategy was adopted,

and the corresponding hardware was configured. With the method applying to actual steering gear system, the structure vibration on the pedestal can

reduce 3 ~5 dB, and the first order line spectrum can attenuate 23 dB.

Keywords: pressure ripple; linear spectrum noise; auxiliary pump source; confluence; synchronization control
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Fig.1 Electro-hydraulic steering gear system diagram
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Fig.2 Pressure ripple model of secondary pump source
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Fig.3 Pressure ripple model of main pump source
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Fig.4 Servo motor control diagram
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Fig.7  Synchronization results of

two motor encoder position
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Fig.8 Synchronization results with two motor angular
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Fig.9 Synchronization results with two motor speed
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Arrangement diagram of structure

vibration measuring point
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Fig. 12 Structural vibrations of different initial

phase angle synchronous motion
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working conditions
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Correlation of line spectra under

various working conditions

LRI TH O TH2 T3 T4
SR A/H, 225 225 25 450

7 Ef/dB 93.84 7138 94.25 93.11
gy R/ 450 450 450 900
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Tab.2  Comparison of structural vibration levels under

different operation conditions( 10 Hz ~ 10 kHz)

dB

WAL W2 Wel3 Wi W5 W6
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