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Life Prediction of Gearbox Gear for Multifunctional Tea Garden
Management Machine in Hilly and Mountainous Areas

ZHANG Yan-zun, YE Fu-rong, LOU Shu-giang

School of Engineering and Technology s Southwest University , Chongging 400715, China

Abstract: In order to predict the failure location and service life of the gearbox gear of the multifunctional
tea garden management machine in the hilly areas, a three-dimensional finite element model of the gearbox
of the tea garden management machine gearbox was established, using CAXA CAD and Solidworks soft-
ware. By analyzing the mechanical properties of the gear pair under load, the Von Mises stress, displace-
ment and strain distribution of the gear were obtained. The maximum van Mises stress was less than the
yield limit of the material, being about 209. 63 MPa, and no breakage would occur at the root of the gear.
The three-parameter Weibull distribution function and the probability density function of the gear were es-
tablished with the maximum likelihood estimation method. Based on the prediction of the failure probabili-
ty and the average failure time of the gear, the failure probability of the gear working 1000h was estimated
to be 98. 04 %, and the average failure time about 642 h. The fatigue life analysis of the gear was carried
out with the simulation fatigue analysis module, and simulation results showed that the gear would become
completely ineffective after about 700 h. The study predicted the service life of the gear from the two as-
pects of gear failure probability and fatigue failure, and similar results were obtained, which was expected
to provide useful reference for the maintenance of the tea garden management machine gearbox.

Key words: tea garden management machine; gear; finite element method; Weibull function; fatigue anal-

ysis
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