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Fig.2 Vibration mode of the first 5 order of gear shaft
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Tab.2 Historical variational parameters

BARUEL d, /mm ds /mm d ¢ /mm d, /mm F/Hz
1 23.3 32.6 41.7 33.5 2 370.0
2 23.3 32.5 40.7 32.9 2 340.0
3 25.9 36.4 40.0 34.1 1210.0
4 24.3 32.6 41.5 33.7 2 420.0
5 25.6 32.9 41.5 34.5 2 510.0
6 25.0 35.0 41.0 33.0 2510.0

123 26.5 352 40.9 37.8 1210.0
124 26.5 32.7 40.7 37.9 2 700.0
125 26.6 32.7 40.7 35.9 2 610.0
126 26.5 32.7 40.7 37.9 2510.0
127 26.5 32.7 40.7 37.9 2 700.0
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after optimization

itz ARG /mm S /mm
d, 25.0 26.5
ds 35.0 327
do 41.0 40.7
d; 33.0 37.9

x5 MMARIEERHEEER
Tab.5 Volume of gear shaft before and after

oplimization
28 AR /mm® et /mm®
V 267 398 300 434

4 it

x4 RABEHERME
Tab.4 Inherent frequencies of gear shaft before
and after optimization
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Optimization of Gear Shaft Size Based on Modal Analysis

Zhong Zifeng

(School of Railway Tracks and Transportation, East China Jiaotong University , Nanchang 330013, China)

Abstract: Aiming at improving inherent frequencies of the first 5 modes of an automobile transmission gear
shaft and avoiding resonance, this study adopts parametric modeling method and Abaqus software to conduct
modal analysis of the gear shaft, then obtains the inherent frequencies and vibration mode. Based on Isight opti-
mization software which integrates Pro/E and Abaqus, the adaptive simulated annealing algorithm is adopted to

optimize the diameter of shaft neck. After optimization, the low inherent frequencies are improved in order to

avoid resonance, which is outside the range of excitation frequency.
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