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Multi-Body Dynamic Analysis Method for the Gear Box
of a 5 MW Class Wind Turbine
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Fig.1 MBD computational model for the present

drivetrain system.
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Table 1 Calculated natrural frequencies of drive train
System (GL2010)

Mode Description SDCAE | FAST |ADAMS
Number (Hz) (Hz) (Hz)
1 1* Drive Train Torsion | 0.606 | 0.621 0.609
2 1* Blade Flapwise 0.670 | 0.666 0.630
3 1* Blade Flapwise 0.671 | 0.668 0.669
4 1** Blade Collective Flap| 0.688 | 0.699 0.702
5 1™ Blade Edgewise 1.099 | 1.079 1.074

Table 2 Types of excitation frequencies for drive
train system (GL 2010)

Frequency ..
identification Symbol Descrition
Eigen £ NI Torsional Eigen
frequencies - frequency
f ERS1, f ERS2, o
f ERS3. f ERS6, Rotorfrs:alin]iyi;:;tatlon
f ERS9 q
Excitation | ¢ EICS1. f EICS2 Stagel carrier
frequencies | — P - excitation frequencies
haff i
(hafls) | ¢ pycs, £ pacsy|  Stage2 carier
- - excitation frequencies
£ E23S1, f E23S2 StageZ to Stage3 shaft
- - excitation frequencies
£ ZLSSI, f zLss2| LSS excitation
— - frequencies
f ZHSSI, f ZHSS2 His excitation
- — requencies
f EISI, f E1s2 | Stagel sun gear
- - excitation frequencies
. Stagel planetary gear
Exmtathn L EIP1, f EIP2 excitation frequencies
frequencies Stage? sun wear
(gear meshes)| f E2S1, f E2S2 lage gear.
excitation frequencies
f E2P1, f E2P2 StageZ_ planetary gear
- - excitation frequencies
f E3WI, f E3wa | Stage3 wheel gear
- - excitation frequencies
f E3P1, f E3p2 | Stage2 pinion gear
- - excitation frequencies
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Fig.2 Campbell diagram for the present drive train

system model
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Fig.3 5 MW wind turbine drive train Campbell

diagram (for run-up)
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