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Active control of low-frequency pulsation in marine hydraulic

system using by-pass secondary source
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Abstract; The low-frequency pulsation of the marine hydraulic system is transmitted along the pipe, which can create structural vibration. For

the low-frequency pulsation which is difficult to control by passive style, a by-pass secondary source was designed and the pulsation control research

by active style was carried out. The designed by-pass secondary source was driven by piezoelectric ceramics, which is compact and has an

amplification structure to improve response characteristics. The active control system of the hydraulic system was built, and the FXLMS adaptive

algorithm was used to control the pulsation at multi-frequencies. The experimental result shows that the by-pass secondary source can effectively

attenuate the low-frequency pulsation at multi-frequencies, and can reduce the vibration energy transmitted with the fluid, which has no negative

effect on the working performance of the original hydraulic system.
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Non-immersed pulsation active control
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Fig.2  Constant-flow immersed pulsation active control
1.3 BEAXRELMLE

R ARG, RGP — B &
BN 7 I, e Ao X RS it ok sl i 0 5 |
A e PR RAD SERK S AT U AR bk 3l , LA Bk
ZHREE, & 3 Fr/R . & Wang, Pan, [€ 53
HWRHML JA SO R % R T 2R
BRI, AT T SRR, R 2 A AR AR A, X
A GUPERER R A LL AT AP SR TE UK

PR 28 8 A g 1)l SR PR R, B e il
IR A IR GRS IR A DRI, R TR ALK
UL B A kS AT PR I S T 2

K3 R R A R S PRk R

Fig.3 Flow-changed immersed pulsation active control
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Fig.4 By-pass secondary source
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Fig.5 Time-domain signal of pressure pulsation
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Fig.6 Secondary source response characteristic test results
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Fig.7 Hydraulic pulsation active control system
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Fig.9 Experiment system
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Fig. 10 Pressure pulsation time-domain

change process for active control
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Fig. 11 Power spectrum of pressure pulsation before and
after active control
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