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ABSTRACT

In this study, a dynamic model of a parallel-axis helical gear system is developed. A linear

time-invariant dynamic model of a gear system is proposed. This model is constructed by using a

three-dimensional model of a helical gear pair as the beam element in combination with a finite ele-

ment shaft structure. Bearing flexibility is included in the model as a linear spring, and the torsional,

transverse (line of action), rotational,

and axial vibratory motions of the gear pair are also

considered. For the gear pair model, the static transmission error is regarded as the excitation of the

gear mesh, under the assumption that the gear mesh stiffness is a constant value. To validate the

proposed model in predicting gear vibratory motions, the experimental results of the helical gear sys-

tem are presented and compared with the predicted results. The predicted results are found to agree

well with the experimental results in terms of natural frequencies and forced vibrations.
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Table 1 Comparison of natural frequencies for measured
and predicted results of the helical gear system

Nrﬁgg:l 5 f f, Uit

Experiment |_12%0 3350 3900 r/min
1000 2791 3250 Hz

Analysis 1271 3144 3948 Y/min
1059 2620 3290 Hz
Error +5.9 -6.1 +1.2 %
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