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RESEARCH ON THE DYNAMICAL
BEHAVIORS OF RATTLING IN
GEAR SYSTEM

Dong Haijun  Shen Yunwen
Zhang Suohuai
(Northwestern Polytechnical University)

Liu Mengjun

Abstract: A lumped mass gear-rattling model with single

backlash is established by considering the torque fluctuation of

driving shaft and backlash between the gear pair. The dynami-
cal behaviors of the gear system are studied with the increasing
excitation amplitude under different excitation frequencies.
From the working state obtained by the calculation, the chang-
ing law of the system’s noise when the excitation frequency
increased is analyzed. The analyzed results show that when the
excitation frequencies are lower than 366.5 rad * s, the vibra-
tion state will be changed directly from period-1 state to chaotic
state with the increasing of excitation amplitude. And in the
period-1 state the gear teeth are always in meshing, but in the
chaotic state the gear teeth will sometimes mesh and sometimes
separate. Between the chaotic states, there will be a periodic
state window. When the gear teeth completely separate, under
some excitation frequencies the period-1, period-3 and chaotic
vibration will occur orderly with the increasing of amplitude.
But under some other excitation frequencies the period-1, pe-
riod-2, period-4 and other double periodic vibration till chaotic
vibration will occur orderly. Under nature frequency, the mesh
state is a kind of period-4 vibrations if the gear pair sometimes
meshes and sometimes separates. When the excitation ampli-
tude increase, the gear pair will be always meshing and the state
is a period-1 vibration. If the excitation amplitudes are larger,
the mesh state would be changed to chaotic, and the gear pair
would complete separate. And the phenomena will be more
complicated.
Key words: Rattling Gear Backlash

Chaos Dynamical behaviors
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