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Abstract; Given the consideration of nonlinear factors such as backlash, a vibration mathematical model of the gear system was
established, to which numerical solution was carried out, thus the bifurcation diagram of the model being obtained.The analysis
on the bifurcation diagram shows that the gear system exhibits complex and diverse dynamic characteristics along with the changes
in speeding,, damping ratio and torsional damping ratio. And the system displays doubling bifurcation and Hopf bifurcation as the
speed changes, leading to chaos through Hopf bifurcation phase locking. As the damping ratio changes drastically, it will

eventually enter into chaos through period doubling bifurcation.
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