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Development of accelerated life test method for the wind turbine Gearbox
using cumulative damage theory

Kisu Son, Heesung Kwak, Changehoon Kang, Junhaeng Cho
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damage theory(;+H£30]2)  Mechanical parts(Z1AIF HFEFEB), Miner rule(wiolyy &),
Reliability(A124)

Abstract :@ This study was performed to develop accelerated life test method of the
wind-turbine gearbox using accumulated damage theory that used to model the fatigue of parts
that receive variable load. The accumulated damage theory was introduced, and the estimation of
life and calculation of accelerated life test time was illustrated. As the actual application
example, accelerated life test method of the gearbox was described. Life distribution of the
wind-turbine gearbox was supposed to follow Weibull distribution and life test time was
calculated under the conditions of average life (MIBF) 140,600 hours and 99% reliability for one
test sample.

According to the accumulated damage theory, because test time can shorten in case increase test
load, test time could be reduced by 1.2 years when we put the load 1.2 times of rated load than
0.93 times of rated load that is equivalent load calculated by load spectrum of the wind turbine.
This time, acceleration coefficient was 21.3.

This accelerated test method was used to develop accelerated test method of gear reducer, gear
and bearing as well as the industrial gearbox and it is considered to be applied comprehensively to

mechanical parts the fatigue of which is happened by load or pressure etc.
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Fig. 1 Typical load spectrum.
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Fig. 3 Load spectrum of the tractor.
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Fig. 4 Load spectrum of the 2MW WTG.
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Fig. 7 2MW Wind turbine gearbox
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Fig. 8 S-N curve of the

gearbox.
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