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Fig. 1 Structural schematic diagram of the coupling
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Fig.2 Structural schematic diagram of the torque limiter
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Fig.3 Slipping of the torque limiter
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Tab.1 Parameters related to 5 MW wind turbine generator set
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Fig. 4 Calculated torque of the coupling
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Fig.5 Speed difference between the gearbox side and the generator

side
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Fig. 6 Continuous slipping angle and coupling torque
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Fig.7 Local magnified view of the coupling slipping angle
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Fig. 8 Generator power and rotational speed
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Fig. 9 Signal fluctuation of the optimized converter
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Fig. 10 Torque on the optimized coupling side
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Fig. 11 Thickness measurement of the friction plate
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Tab.2 Measurement of inner and outer thickness of the friction

plate
FEVEEEN | BESRZRSL | BEER R | BEEERN | EEEE AP
DR | DUJRERE/ | MMJEERES | ARJSLEE/ | MUPEAR A
mm mm mm /% /%
1 26. 000 24.385 18.91 48.27
2 26. 090 24. 425 17.27 47.55
3 26. 020 24.325 18.55 49.36
4 25.975 24. 495 5.5 19. 36 46.27
5 25. 885 24. 405 21.00 47.91
6 26. 000 24. 425 18.91 47.55
TFHIME | 25.995 24. 41 19. 00 47.82
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Fig. 12 Structure of the optimized torque limiter
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Fig. 14  Schematic diagram of the calibrated torque optimization
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Failure analysis of torque limiters in wind turbine couplings

SONG Jiangkai

WANG Yunlang LU Wan

(Mingyang Smart Energy Group Co., Ltd., Zhongshan 528400, China)

Abstract: [Objective] Slipping failure of the wind power coupling torque limiter could cause damage to the transmission

system of wind turbines. The coupling torque limiter of a 5 MW unit was taken as the research object, and the key causes of its

slipping failure were explored to provide support for improving reliability and unit stability. [Methods] A multi-dimensional

analysis was adopted, combined with fault data, on-site disassembly results, and calibration test data. End torque was calculated,

and speed matching and torque fluctuation were analyzed; the failure limiter was disassembled to inspect friction plate wear and

structural defects; and calibration tests were conducted to study the influence of torque fluctuation and calibration methods.

[Results] The main causes of failure include: unstable converter signals leading to excessive impact torque; the two-lobe

cantilever structure causing uneven wear of friction plates; and inadequate torque control accuracy due to the calibration method.

After optimization, the slipping problem can be effectively solved, and the service life and operational reliability were improved.

Key words: Wind turbine coupling; Torque limiter; Slipping failure; Structural optimization



