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ABSTRACT

Wind power is a type of clean energy source which does not produce carbon dioxide. The wind turbine

industry is considered as a major growth industry in many countries. The main cause of wind turbine failure

arises in the wind turbine gearbox, and the main type of damage occurs in the bearings and gears. Therefore,

predictions ofgear and bearing damage are very important to ensurethe reliability of the wind turbine reducers

used in these systems. In this research, in order to optimize the wind turbine reducer, a series of simulations

and redesigns was done using the tool RomaxDesigner. The RomaxDesigner model was used to analyze the

bearing life of the duty cycle for a 5 MW wind-turbine pitch drive and to calculate the load in operating

states. The reducer was designed to satisfy the life requirement by analyzingbearing damage and calculating

the stress values of the main parts of the reducer.
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Fig. 1 Pitch drive reducer model
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Table 1 Pitch drive design requirement
Ring gear Load(kN'm) | Total ratio
speed(deg/s)
Normal 5 200
200/1
Emergency 8 600
Table 2 Design condition of duty cycle
Total(hr) | min/day | Year(hr) | 25year(hr)
Normal 180,000 1,200 7,200 180,000
Emergenc 5, 1 6 150
y
Table 3 Planetary gear specifications
Sun Planet Ring
Number of ” 1 109
teeth
Face width 27 25 27
Ist Module 2.5
Pressure angle 21°
Ratio 5.9545
Number of 2 41 107
teeth
Face width 52 50 52
2nd Module 35
Pressure angle 23°
Ratio 5.8636
Number of 2 41 107
teeth
Face width 114 110 114
3rd Module 4.5
Pressure angle 25°
Ratio 5.8636
Total ratio 204.73
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Fig. 2 Shaft displacement analysis results
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Fig. 3 Housing analysis on the normal condition
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Displnosment Magnit 5MW Pitch Drive: Modified Damage
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Fig. 4 Housing analysis on the emergency condition
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5MW Pitch Drive: Modified Damage
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