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ABSTRACT 

Insight into the mechanics of insect flapping flight is essential in the design process of micro air 
vehicles (MAVs) mimicking insect flapping flight.  The aerodynamics of insect flapping flight is 
strongly dependent on the characteristic motions of flapping wings [1]. The characteristic pitching 
motion can be created by the interaction between flexible wings and the surrounding air [2 – 4]. 

In this study, a fluid–structure interaction (FSI) design of insect-like micro flapping wing is proposed.  
Similar to actual insects, the proposed design actively utilizes the FSI to create the pitching motion of 
the wing.  The proposed design will decrease the mechanical complexity of insect-like MAVs. 

The proposed design requires the accurate and stable analysis for the strong interaction.  Furthermore, 
the speedup of computation is required for the parametric study.  Therefore, a projection method for 
the monolithic FSI system using the algebraic splitting [5 – 7] is used to perform the parallel 
computation of 3-D unsteady FSI analysis. 

Each design solution has so-called 2.5-D structure for MEMS processing.  The initial design 
parameters are determined based on a model insect.  Finally, some satisfactory design solutions are 
found, where their aerodynamic thrust is sufficient to support the weight of the model insect. 
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