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Optimization of macro-geometric parameters of helical
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Abstract: A method to optimize the macro-parameters of helical gears in transmissions is developed to
reduce meshing vibration in initial design phase of the transmission gearbox. In the optimization
model, the optimization variables include the modulus, the helical angle, the tooth wide, the top gap
coefficient etc. The optimization target is the synthesis of reducing meshing vibration and reducing the
volume of the gear pair. The constraint conditions include the standard requirements and the strength
requirement. The fluctuation value of the dynamic transmission error is considered as the index of the
vibration. To calculate the dynamic transmission error of the helical gear pairs, the helical gear pair is
approximated as the superposition of many smaller spur gear pairs, and the phase difference of the
meshing angles of adjacent smaller spur gear pairs is considered. The deformation calculated by
Ishikawa method and the circumferential deformation are considered in the dynamic transmission error

and the dynamic meshing stiffness calculation of the smaller spur gear pairs. The optimization results
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show that the method developed in this paper can effectively reduce the transmission error of the
helical gear by 41% and reduce the volume by 1. 34 %.

Key words: vehicle engineering; transmission; helical gears; transmission error; vibration damping

optimization; macro-geometric parameters
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Table 1 Original parameters of helical gears
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Fig. 1 Structure schematic of Ishikawa method
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