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Time-varying meshing stiffness calculation of straight bevel gears

based on energy equivalence
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Abstract: As one of the most important dynamic excitation sources of gear system, gear
time-varying meshing stiffness is a key parameter of gear'system dynamics model. In view of the
problem of calculatingthe meshing-stiffness-of straight'bevel gears, the variable section tooth pro-
file was divided inte several micro=section tooth-segments with equal section based on the idea of
micro-element. The calculation model.of meshing stiffness of micro-section tooth segments was
established"based on energy equivalent, and the single tooth meshing stiffness was obtained by
using integral method. In addition, “based on force balance and deformation coordination condi-
tions, a computational'model of gear time-varying meshing stiffness was proposed, and the cor-
responding formula of transmission error was derived according to geometric relations. The finite
element analysis was used to verify the calculation method and analyze the error source. The re-
sults showed that the caleulation accuracy of meshing stiffness of straight bevel gears can be guar-
anteed within 2% by using this model, and the purpose of quick solution can be achieved.
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Fig.1 Plane involute tooth profile diagram
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Fig.2 Schematic diagram of straight bevel.gear-characteristie
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Fig.3 Force analysis diagram of gear teeth
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