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Abstract: In the existing vibration characteristics research of mistuned bladed disk system with
nonlinear dry friction damping structures, we have to encounter establishment of nonlinear
friction contact model and solution of high degree of freedom nonlinear systems. Here the anti-
aliasing hybrid frequency-time domain method and three-dimensional microslip friction contact
model are chosen to evaluate the forced vibration response of a mistuned bladed disk with dry
friction damping structure. The friction damping effect on forced vibration response of mistuned
bladed disk, and the vibration characteristics of mistuned bladed disk under the condition of
friction mistuned are investigated. It is found that the nonlinear friction vibration damping
structure enables to inhibit vibration of mistuned bladed disk system with a 9.53% average
amplitude decrease. The friction damping effect on each blade is different, and the corresponding

optimal initial normal load of each blade reaching the optimal damping effect is not identical too.
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The normal contact stiffness mistuning and initial normal load mistuning also have the damping

effect on the mistuned bladed disk. When the mistuned strength and mistuned distribution of the

normal contact stiffness mistuning are the same as those of mistuned bladed disk, the friction

damping effect attenuates in comparison with the situation of friction tuned, and the average

decline of vibration amplitude reduces by 3. 45 %.

Keywords: mistuned blade disc; dry friction damping; antialiasing hybrid frequency-time domain

method; three-dimensional friction contact
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