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Evaluation of an insect-mimicking flapping device

actuated by a piezoceramic actuator
Hoon Cheol Park*, Mohamad Syaifuddin**, Doyoung Byun*** and Nam Seo Goo****

ABSTRACT

This paper presents experimental evaluation of an insect-mimicking flapping-wing
device actuated by a unimorph piezoceramic actuator. Length of each rod and hinge
point in the linkage/amplification system are carefully chosen such that the resulting
wing motion can mimic clapping of wings in a real insect at the end of upstroke. In
addition to this, a pair of corrugated wings are fabricated mimicking zig-zag cross
section of a real insect wing. Thanks to the two additional implementation, the
improved flapping wing device can generate a larger lift force than the previous
model even though area of the new wing is about 50% less than that of the previous
wing. In this work, effects of the wing clapping, the wing corrugation, and the input
wave form on the lift force generation have been also experimentally investigated.
Finally, the vortex generated by the flapping device has been captured by a high
speed camera, showing that vortices are produced during up- and down-strokes.
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Table 2. Test sets for parametric study

No. | Wing Cross Section | Clap—-Fling |Wave Form
1 smooth no sinusoidal
2 smooth no square
3 smooth yes sinusoidal
4 smooth yes square
5 zig-zag no sinusoidal
6 Zig-zag no square
7 zig-zag yes sinusoidal
8 zig-zag yes square
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Fig. 12. Flow visualization for smooth wing,
sinusoidal wave input, and no
clap—fling
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square wave input, and no
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