§=32714183 20008 % FAFENE =3 pp.375~379

FALAEY HAPL o] 88 NAY 7AF Axde] B AT

olEA’ (FAUE vstlEz Y2 ), APF (AR g5}Hd),
A5 (AN 7) A58

A Study on the Nonlinear Mechanical Systems using
Higher Order Spectral Analysis Methods
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ABSTRACT : In this paper higher order spectral
techniques are applied to some simple mechanical
systems. The system studied is the nonlinear
magnetic beam. This is a simply supported beam,
driven by an electromagnetic shaker. At the free
end, pairs of repelling magnets are placed. By
varying the position' and number of magnets, the
nature of the nonlinearity can be changed, be it
skewed or symmetric, and by varying the distance
between the magnets the strength of the
nonlinearity can also be altered. Using this
controliable system, auto higher order spectral
methods are applied, assuming only a knowledge of
an output signal.
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Fig.5 The bispectrum of two sine waves
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Fig.8 Normalized power spectrum of the linear beam

Fig9 Contour plot of the bicoherence of the
skewed magnetic beam
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Fig.10 Normalized power spectrum of the skewed
magnetic beam

Fig.ll Contour plot of the bicoherence of the
skewed magnetic beam
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Fig.12 Normalized power spectrum of the symmetric
beam

Fig.13 Contour plot of the bicoherence of the
symmetric magnetic beam
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