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Fig. 1 Gear failure morphology
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Tab.1 Intermediate gear parameters

T H gl EGIE S
Project Gear shaft Intermediate gear
Hi# Number of teeth 30 83
6458 Normal module/mm 12.20 12.20
JE #1f8 Pressure angle/(*) 25.00 25.00
B ff) Helix angle/(°) 11.35 11.35
UL Center distance/mm 685.00 685.00
% 9E Face width/mm 203.00 203.00
WPER R Elasticity modulus/GPa 2.07 2.07
JAHA EE Poisson ratio 0.30 0.30
2% Density/(kg/m®) 7 800 7 800

R2 EREANEE
Tab. 2 Input torque of the gearbox

T.#%¢ Condition O Torque/(kN - m)
B LB Designed condition 4013.3
HiAE T Rated condition 5250.0
1 BR T Extreme condition 8 800.0
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Tab.3 Half width of contact line and maximum contact pressure
under each working condition

e fih 58

LA

!
IE. Half width of the Maximum contact
Condition .
contact line/mm pressure/MPa
T
.WﬁIR. . 0.73 687.58
Designed condition
e T
Rated condition 0-80 818.33
HRIR LB 1.08 1059.45

Extreme condition
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Fig.4 Finite element model of gear contact
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Fig. 6 Equivalent stress of the gear contact interface under different

working conditions
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Abstract: The gearbox of wind turbine is in the complex environment such as random wind load for a long time, and the

gear contact fatigue becomes a key factor limiting the stability and reliability of wind turbine equipment. The research on the

gear contact damage evolution mechanism is faced with difficulties such as complex stress states, damage anisotropy and

failure modeling. Material configurational force theory can describe the effect of defect configurational change on the free

energy of materials and can be used to predict the damage and failure behavior of materials. A wind turbine gear contact

damage model was constructed based on this theory. The gear contact interface stress field simulation analysis was carried out

for the key bearing area of gear contact, and the gear contact damage evolution process under contact load was simulated. The

results show that the configurational force theory damage model can effectively simulate the contact damage phenomenon of

gear and explain the pitting and spalling of gear surfaces. It has significance to predict contact fatigue life of gears accurately.
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