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ABSTRACT

Nonlinearity is often perceived as being undesirable in many vibrating
systems and attempts are usually made to avoid it. This generally occurs
because nonlinearity can cause unpredictable or large changes to the
dynamic behaviour, which can be troublesome if the vibration levels
increase suddenly.

In this presentation several applications, in which nonlinearity is used to
good effect, will be discussed. The first of these is a biological application,
where the flight motor of an insect exploits a nonlinear stiffness
mechanism (a “click” mechanism) to change the waveform of the flapping
wings so that large velocities can be achieved for a sinusoidal input and
a given maximum displacement amplitude. This same mechanism is then
investigated for an energy harvesting device which scavenges energy
from ambient vibration. It is shown that under a limited set of
circumstances, particularly if the vibration is at very low frequency, then
this type of non-linearity offers some advantages over a linear resonant
system. The final application considered is vibration isolation. By
combining positive and negative stiffness elements in an isolator, a low
dynamic stiffness can be achieved without compromising the load bearing
capacity of the isolator. Thus the performance of a vibration isolator can
be improved significantly.
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