ENGINEERING TRIPOS PART IIB 2012
4C6 ADVANCED LINEAR VIBRATION Prof J Woodhouse @
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Popular and well done in general. Few noticed the values on the scale of “digital units” -
showing that both signals have very poor dynamic range. Most tried to estimate damping via
3 dB bandwidth, hard to see accurately on this scale, whereas the log dec estimated from the
time history gives better accuracy.
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The most popular question. The most common failing was in part (b): the given constant &,
defines the value of the separation constant, and the equation for ¥ should not contain a
second undefined constant. Many failed to notice that the question does not say that p and g
in part (c) are integers: that is to be deduced from the boundary conditions.
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The majority did part (a) quite competently. For part (b) many took the equation for axial
vibration of a rod, rather for lateral vibration of a tensioned string, as the way to represent the
effect of tension. Part (c) produced some good general discussions of damping mechanisms
in an aircraft structure, but almost no-one noticed the link between parts (b) and (c) in giving
one mechanism for damping to fail with pressurization. Rather few seem to have noticed that
aircraft have interior trim covering the metal panels, which has a big effect on damping!



4C6 2012 Answers

1(c) Stiffness around 40 kN/m; loss factor around 0.05.
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