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Abstract

An elastic rod, straight in its undeformed state, has a variable length because it is con-
strained at one end by a frictionless sliding sleeve. The constraint is arranged with the
sliding direction parallel to a gravitational field, so that the rod can slide freely inside the
sleeve when the latter is not moving. When the sliding sleeve is subjected to a harmonic
transverse vibration, it is shown that the rod can oscillate around a finite height, appearing
to be 'suspended’, due to the configurational force developing at the sliding sleeve and acting
in opposition to gravity. It is shown (experimentally, analytically and numerically) that by
varying the oscillation amplitude and frequency of the sliding sleeve within certain ranges
of values, the rod can oscillate under one or more modes of vibration and spontaneously
adjust the sustained motion by self-tuning of the rod’s external length. In addition, it is ob-
served that the nth mode may become unstable as the frequency decreases, reaching a critical
frequency at which the system may switch to the (n-1)th mode depending on the amount
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