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Test procedure for the design verification of wind turbine pitch and yaw bearings

Received 16 January 2015 has been developed. Test items were selected to evaluate operational reliability of
Revised 16 March 2015 pitch and yaw bearings by considering loading and operational conditions, and by
Accepted 18 March 2015 analyzing the design criteria of pitch and yaw bearings. The developed test items
consisted of preliminary test, fatigue load test, extreme load test, low temperature
Keywords: environmental test and dismantling inspection after all the test were completed.
D.eSIgn Ve.rlﬁcatlon Because it reflects the actual operational conditions of the pitch and yaw
Pitch bearing bearings, the developed test procedure has high reliability and can verify the basic
Test procedure design considerations in the international standard and guidelines.
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Fig. 2 Coordinate system for yaw bearings

Table 1 Example form of extreme load

L Magni
Com([;?)(rilent kNa%)rrl tltll(\il‘:; Remarks

Fx 100 Radial direction

Fy 150 Radial direction

Fx 200 Axial direction

Mx 250 Radial direction
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Table 2 Example form of fatigue load (DEL)

Load Mean value, Amplitude,
Component kN or kNm kN or kNm
Fx 100 150
Fy 200 250
Fz 300 350
Mx 400 450
My 500 550

Reference cycle: 10° cycles

amplitude

E

o

3 \\ // \\ //

mean
Time
Fig. 3 Time history of damage equivalent load
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Gear teth

Outer ring

Inner ring

Fig. 4 Intemal-gear type bearing

Gear teeth

Outer ring

Tnnerring

Fig. 5 Extemal-gear type bearing

Pitch bearing
Pitch reducer Blade

Drive motor

Turbine
control system

g:—u ______ ~

Fig. 6 Driving system for pitch and yaw bearings
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Fig. 7 Friction torque changes during fatigue load test
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Fig. 8 Temperature changes during fatigue load test
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