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Optimal design and life prediction of output shaft of new wind turbine gearbox
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Abstract: The output shaft of the new wind turbine gearbox is taken as the research object, which
is designed and verified, with the hollow optimization of its solid structure made to carry out fi-
nite element analysis under actual working conditions. The results show that the hollow shaft
meets the requirement of strength, which verifies the rationality of the hollow design. Consider-
ing the dual effect of low amplitude load strengthening and softening, a modified life prediction
model is proposed. The model is used to predict the life of the output shaft with a difference of a-
bout 5. 22% from the actual life. It has a high prediction accuracy and simple calculation, which
can make up for the defects of the current model neglecting the characteristics of low amplitude
load cycle. This research method is of certain guiding significance for the optimization design and
life prediction of shaft parts.
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Fig. 1 Structure diagram of double wind
wheel and synthesis speed-increasing gearbox
transmission system(left part)
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Fig. 2 Output shaft structure of turbine gearbox
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Fig. 3 Finite element model of the output shaft
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Fig.4 Stress nephogram for the output shaft
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Fig.5 Rule of strengthening under low amplitude loading
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Fig. 6 Working load spectrum of turbine
gearbox output shaft
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