Dynamical elastic boundary layer in a snapping
problem
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Abstract

We study the snap-through of a buckled beam triggered by the rotation of one of its end.
A quasistatic actuation leads to a saddle-node bifurcation at a known critical angle which
depends only on the compression. Dynamics, however, changes this picture. Experiments
indicate that the more rapidly one actuates the end of an elastic beam, the lower the critical
angle at which it can snap from a high-order stable buckling mode to the fundamental
one. We consider here actuation times that are much smaller than the fundamental natural
oscillation period of the beam and present an asymptotic analysis of the transient leading
to snapping in that limit. We find that the perturbation induced at one end of the beam
invades the rest of the body through an expanding boundary layer. This boundary layer
is inherently dynamical and not due to the smallness of the bending stiffness of the beam.
During the transient, highly dispersive self-similar waves are identified in the boundary layer.
As these waves escape the boundary layer and enter the core of the beam, their oscillations
progressively match the natural frequencies of the beam.

*Speaker

sciencesconf.org:esmc2025:593083



