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the resonance peak. Bzqg = 20. In
this case Bzqg is of the order of the
resolution; consequently a determina-
tion of the B34g (and hence o) will be
very inaccurate. Two methods can be
used to obtain a more accurate esti-
mate of the damping:

1. A (time consuming) zoom analysis
using a much smaller Af. This in-
volves a new analysis for each res-
onance, making five new
measurements in total.

2. The damping at each resonance can
be determined from the envelope of
the associated impulse response
function. This method is illustrated
in Figs.2 to 7, from which o (decay
constant) for each resonance can be
easily found from the original
measurement.

Fig.2 shows the frequency re-
sponse function, and Fig. 3 shows the
corresponding impulse response func-
tion. However, this cannot be used to
calculate o, as it contains five expo-
nentially damped sinusoids (one for
each resonance) superimposed.

Fig.4 shows a single resonance
which has been isolated using the fre-
guency weighting facility of Type
3550. The corresponding impulse re-
sponse function, shown in Fig.5,
clearly shows the exponential decay-
ing sinusoid.

Fig.6 shows the magnitude of the
analytic signal of the impulse re-
sponse function on a linear amplitude
scale. By using a log. amplitude axis,
the envelope is a straight line, see
Fig. 7. The analyzer’s reference cursor
is used to measure the time constant
T corresponding to an amplitude de-
cay of 8.7dB. From 1, the decay con-
stant and hence the damping of the
resonance can be calculated directly
(o= 1h).

By using the Hilbert transform, it
is possible to determine the decay
constant for the five individual reso-
nances, without having to make new,
more narrow banded measurements.
This method applies to the 3550 fam-
ily. The 2140 family does not support
frequency weighting.
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correct propagation time can easily
be found from the envelope of the cross
correlation function, see Fig. 8, whether
or not the peak of Rpg(t) corresponds
to the envelope maximum.
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