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Bioinspired Engineering

Venus fly trap — Snap-buckling instability
for prey capture
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Aeroelastic Tymbal
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“Window” — smooth doubly curved
membrane
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Bioinspired Model — Single Stria

Gaussian Curvature, K
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Nonlinear Analysis

) x107 Quasi-static and Dynamic Analyses
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The structure shows a global and local unstable behaviour
under displacement control.
Under force control the system would buckle globally.
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Nonlinear Analysis

Resembling Global Buckling
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The structure shows a global and local unstable behaviour
under displacement control.
Under force control the system would buckle globally.
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Bioinspired Model — Multi-striae
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Tymbal Resonance — Laser Doppler Vibrometry

Gaussian Curvature, K
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Bioinspired Model — Multi-striae
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Interior volume — AC3D4
(finite acoustic solid elements)

Gaussian Curvature, K ) Structural-Acoustic Coupling Structural-Acoustic Coupling

BAKC University of Bioinspired engineering — sound

° % University of
f . . ineeri Al BRISTOL
BRISTOL  production through elastic instabilities @ @ @ @ @ I Physical Seiences Sl BRSO
Bristol Composites CONACYT

H e rn a | d 0 M e n doza N ava ADVANCED COMPOSITES COLLABORATION FOR INNOVATION & SCIENCE Research Council e
Institute (ACCIS)

in Advanced Composites

for Innovation and Science




Summary

Dynamic snap-buckling is likely the mechanism
of sound production found in aeroelastic
tymbals.

Our bioinspired model supports the hypothesis
that elastic instabilities at the interface trigger
the sound production, while the vibrating
window membrane serves as the main acoustic
source.
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