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Dynamic Response Analysis of Gear Systems with Support
Clearance Considered
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Abstract : The third grade gear pair of the twin-shaft transmission system is taken as the research object. The driven
gear and the output shaft are connected by a spline. Due to the manufacturing error and the assembly error, the support
clearance in the center of the driven gear is inevitable which will affect the dynamic characteristics of the gear transmission
system. In this paper, the contact state and the friction characteristics of the connection between the gear and the
transmission shaft are simulated by the double-state model. The dynamic differential equations are established considering
the nonlinear factors such as time-varying meshing stiffness, backlash and comprehensive tooth frequency error. The state
equations are solved by the Runge- Kutta method with variable step size. With the help of the phase diagram, Poincare
section and power spectrum density diagram, the influences of the clearance on the dynamic characteristics of the gear
system are analyzed. Numerical results of the example show that with the increase of the clearance, the transmission error on
the gear meshing line changes gradually from single periodic motion to chaotic motion, the displacement response of the
driven wheel changes from single periodic motion to quasi-periodic motion and then returns to single periodic motion. The
clearance pair shows an obvious unilateral contact state when the clearance value is too large.
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