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Abstract

Aiming at the attenuation and suppression of the pulsating pressure in the hydraulic system, a
fluid structure coupled resonant filter is designed in this paper. The influences of the structural
parameters such as the diameter and thickness of the plate, the diameter and length of the damp-
ing balance hole and the volume of the hydrostatic balance cavity on the coupling resonance fre-
quency of the filter are analyzed. The effect of the filter is tested on the test-bed. The maximum at-
tenuation amplitude of the pressure pulsation can reach 44.8% when the coupling resonance oc-
curs. When the difference between the basic frequency of the pressure pulsation of the pump and
the natural vibration frequency of the vibrating body is 50 Hz, the attenuation amplitude of the
pressure pulsation still reaches 28.6%. It shows that the filter has a good suppression effect on the
pressure pulsation and has a good development and application value.
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Figure 1. Schematic diagram of fluid-solid coupling resonant fluid filter
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Table 1. Basic parameters of filter design and simulation analysis
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Figure 2. Relationship between sheet radius and filter coupling resonance frequency
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Figure 3. Relationship between sheet thickness and filter coupling resonance frequency
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Figure 4. Relationship between diameter of damping hole and filter coupling resonance frequency
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Figure 5. Relationship between the length of damping hole and filter coupling resonance frequency
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Figure 6. Relationship between resonant cavity volume and filter coupling resonance frequency
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Table 2. The main structure parameters of filter
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Figure 7. Simulation results of insertion loss of filter prototype
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Figure 8. The schematic diagram of fluid pulsation signal test
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Figure 9. Time domain signal diagram of filter inlet pressure p; and outlet pressure p, at pump
speed of 1200 r/min
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Figure 10. Time domain signal diagram of filter inlet pressure p; and outlet pressure p, at
pump speed of 1500 r/min
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