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Abstract: This study provided the analytical finite element method estimating the friction-induced noise on the
complex beam structure. The frictional contact model was theoretically constructed and applied to the analytical finite
element squeal model. The numerical results showed that the beam structure was excited by the mode-coupling
instability of the specific system modes. Also, the direction of friction was shown to influence on the dynamic
instability of the modes. Besides, the unstable modal frequencies estimated from the numerical calculation were
validated by the experiment of the actual beam structure.
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Fig. 2 Experiment set-up of beam structure, 6 =90°
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Fig. 4 Frequency with friction coefficient, € =90°; dot
indicates the dynamic instability, Re(1)>0
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Fig. 6 Frequency with the direction of friction, x#=0.5;
dot indicates the dynamic instability, Re(4)>0
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Fig. 8 Mode shapes involved in mode-coupling instability
at3500Hz, x=0.5
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Fig. 9 Mode shapes involved in mode-coupling instability
at 6500Hz, u=0.5
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Fig. 11 Spectrogram of acceleration during friction noise
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