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Abstract

In view of the shortcomings of the current carrying thin plate vibrating fluid filter, combined with
the working mechanism of the drum muffler, and taking into account the requirements of the fil-
ter to adapt to the working conditions of the hydraulic system, such as high pressure, steady state
large flow, low compressibility and corrosion resistance, a bionic membrane fluid filter is pro-
posed, its working mechanism is analyzed, and a dynamic model is established to preliminarily
determine the structural parameters of the membrane fluid filter. Then, the dynamic characteris-
tics are simulated and analyzed, and the correctness of the theoretical analysis is verified by expe-
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riments. The results show that the insertion loss at the fundamental frequency of the filter is close
to 20 dB, and the insertion loss at the second octave is close to 15 dB. At the same time, the funda-
mental frequency is in the range of 115~180 Hz, and the attenuation of pressure fluctuation is
more than 15 dB, indicating that the filter has a certain bandwidth and has good engineering ap-
plication value.
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Figure 1. Working principle of diaphragm type fluid filter
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Figure 2. The relationship between the first three vibration frequencies of flexible membranes and their radius
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Figure 3. The influence of membrane stretching rate on the natural frequency of the membrane
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Figure 4. Structural schematic diagram of single diaphragm fluid filter
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Table 1. Basic parameters for theoretical calculation and simulation analysis of diaphragm fluid filters
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Figure 5. Dynamic modeling of single diaphragm fluid filter insertion loss simulation results
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Figure 6. Time domain signal diagram of filter inlet pressure p, and outlet pressure p, at pump speed 1020 r/min
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