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Can 1mm-scale 2.5-dimensional structure fly? - Challenge using multi-physics
computational mechanics
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In this study, a numerical method for the multi-physics problem was
proposed, and the detailed mechanics of the insect flapping flight was investigated using the
proposed method. Then, the satisfactory design solutions of the model wing mimicking the insect
flapping flight were found in the 1mm-scale and 2.5-dimensional design space using the proposed
method and the investigated mechanics. Finally, the model wing was fabricated using the MEMS
processing.
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Fig. 1 Schematic view of the micro flexible wing
mimicking insect flapping flight.
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Fig. 2 Process flow of the wing-shaped hybrid
microstructure.
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Fig. 3 Lift variation for flapping frequency.
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Fig. 4 Photo of the microfabricated wing-shaped
hybrid structure.
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Fig. 5 Bending test of PI membrane of hybrid
structure.
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