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Bionic Design and Evaluation of Surface Garbage Cleaning Equipment
Based on Filter Feeding Characteristics

ZHANG Ning, LIU Di, LI Kun-peng
(Xihua University, Chengdu 610039, China)

ABSTRACT: The work aims to explore the effectiveness of bionic design process and modal analysis of ocean surface
garbage cleaning equipment. In the early stage, based on the top-down bionics design method, two bionic design plans for
surface garbage cleaning equipment were obtained respectively by imitating the filter feeding characteristics of clams and
flamingos, and the basic design process was also introduced. In the later stage, the finite element method was applied to
carry out the modal analysis on the two results. The first-order natural frequency of the clam model was lower than 30 Hz,
which met the design requirements. The model for flamingo plan needed to be re-evaluated after improved. The bionic
design method can provide reference for the design process of surface garbage cleaning equipment. In addition, the finite
element method is effective for modal analysis on product shape and structure. The whole closed-loop process of design
and evaluation can better guide bionic innovative design and realize diversified innovation of products.
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Fig.1 Extraction and expression of biological
shape and structure
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Fig.2 Application of biological structure characteristics in surface cleaning equipments
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Fig.3 Design plan of the clam
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Fig.4 Actual scene (clamp)
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Fig.5 Design plan of the flamingo
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Fig.6  Actual scene (flamingo)
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Tab.1 Sound perception of common fish
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Fig.7 Vibration mode and frequency
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