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Prediction on self-excited vibration of thin spur gear

based on energy method
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Beijing University of Aeronautics and Astronautics, Beijing 100191, China;
2. Collaborative Innovation Center for Advanced Aero-Engine, Beijing 100191, China)

Abstract; The fatigue failures caused by the vibration often happen in the gears of the
aero-engines, so it is urgently necessary to analyze the cause of the vibration. The self-excit-
ed vibration of the thin spur gear was studied based on the energy method and a theoretical
method used to predict the self-excited vibration was proposed. The expressions of the exci-
tation work and damping work to the travelling wave vibration of the gear were derived. By
analyzing the change of the system energy, the likelihood of the occurrence of the self-excited
vibration for the thin spur gear was verified in theory, while the condition and gear load in
occurrence of the self-excited vibration were also determined. Through the numerical simula-
tion, the influences of the contact ratio, nodal diameter and damping ratio on the stability of
the self-excited vibration were studied. Results show that the self-excited vibration will oc-
cur in the backward travelling wave of the driven gear and the forward travelling wave of the
driving gear in the underdamped situation. For the same conditions, the self-excited vibra-

tion is more easily to occur in low nodal diameters vibration mode.
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Fig. 1 Block diagram of the mechanism for self-excited

vibration of gears
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Fig.2 Expressions of the nominal mesh forces
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Fig. 3 Schematic diagram of the additional axial force
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