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Analysis of the parameter sensitivity of helical gear pairs
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Abstract: A nonlinear vibration mathematical model of ten degrees of freedom of a helical gear sys-

tem was established, in which time-varying meshing stiffness, backlash and meshing errors were

considered. The structural parameters of the helical gear were employed as the parameters of sensitiv-

ity analysis to investigate the vibration acceleration square root value sensitivity of the helical gear

system to gear mass, stiffness of bearing pedestal and damping via numerical analysis method. The

results show that the horizontal vibration and driven gear tortional vibration are more sensitive to the

parameters of the gear, mass, stiffness,while the tortional vibration of the driven gear is sensitive to

the damping with the sensitivity varying considerably at the natural frequency of torsional vibration.
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Fig.1 Dynamic model of helical gear transmission system
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Tab.1 Parameter of gear system
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Fig.2 System response sensitivity to mass parameter
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Tab.2 Magntiude of system response sensitivity

to pedestal stiffness
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Fig.3 System response sensitivity to stiffness parameter
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Tab.3 Magntiude of system response sensitivity

to pedestal damping
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Fig.4 System response sensitivity to damping c,,
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