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Forced Response Analysis Method of Ring Dampers for Aviation Gears
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Abstract: In order to prevent the gear web from cracking due to excessive vibration of the aviation gear, installing a ring damper on
the rim of the gear is an effective vibration reduction method. Aiming at the lack of effective and convenient design methods for ring damper
design in engineering, an equivalent parameter model of ring damper under nodal-diameter vibration of aviation gears was established
based on the energy method. Under a given mode shape, the influence effect of the ring damper is simplified to the equivalent damping,
equivalent stiffness, and equivalent mass depending on the gear amplitude (vibration stress) , and the fast solution of the amplitude—
frequency response of the gear-ring damper system is realized. Taking an aviation gear as an example, the effects of excitation load, fric-
tion coefficient, rotational speed, and inherent damping of the structure on the forced response were analyzed. Finally, the optimal design
of the ring damper was carried out in combination with the allowable vibration stress. The results show that the damping effect of the ring
damper has strong nonlinearity with the vibration stress, under the given excitation load and 100 MPa allowable stress, the mass ratio of
the ring damper should not be greater than 5%, and the optimal friction coefficient is 0.1. A well-designed ring damper can reduce vibra-
tion stress by more than 50%.
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