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Dynamic Analysis of a Gear Driving System with Time-varying Mesh Stiffness/Damping
and Friction
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ABSTRACT

A six-degree-of-freedom dynamic model with time-varying mesh stiffness/damping and friction has been developed for the
dynamic analysis of a gear driving system. This model includes a spur gear pair, bearing, friction and prime mover. Using
Newton8 method, equations of motion for the gear driving system were derived. Two computer programs are developed to
calculate mesh stiffness, transmission error and friction force and analyze the dynamics of the modeled system using a time
integration method. The influences of mesh stiffness/damping, bearing, and friction affecting the system were investigated by
performing eigenvalue analysis and time response analysis. It is found that the reduction of the maximum peak magnitude by
friction is decided according to designing the positions of pitch point and maximum peak in the responses.
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