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Self-excited acoustic instabilities: The Rijke tube and curve
squeal of train wheels

Two forms of acoustic instability will be modelled with a Green's function
approach: the Rijke tube and curve squeal. In the Rijke tube, the instability is
due to a feedback between the heat release and the acoustic field in the tube.
Curve squeal occurs when a train goes round a tight bend and is due to a
feedback between friction force and lateral wheel velocity in the wheel-rall
contact. In both cases, a resonant interaction is produced by a driving process
(heat input, friction), which generates perturbations (acoustic waves, wheel
oscillations) in the resonator (air-filled tube, wheel) and a feedback process,
which couples these perturbations to the driving mechanism (acoustic waves
influencing the heat input, wheel oscillations influencing the friction). The
Green's function will be introduced for both physical systems. It will be used to
derive a governing integral equation from which the instability behaviour can be
predicted. Some analytical and numerical results will be presented.
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