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A Study on Finite Element Modeling Method of Yaw Bearing for Wind
Turbine

Dong-Hwan Leex -

Abstract :

Woo-Sick Ko*x -

Hyoung-Woo Leet

Recently, the interest for renewable energy producing system is increasing

rapidly. Among these, the wind turbine is most highlighted. It is installed at severe
environment and generated electricity for a long time to exceed twenty years.
Components of wind turbine are required high reliability. Therefore, structural strength
analysis for wind turbine is needed for an accurate FE model. This paper is to provide
reliable fine element modeling method of yaw bearing for wind turbine.

Wind turbine(ZHEW),
Roark’s fomular(232 4)

Key wonds :

Nomenclature

Ri * Groove radius, m
¢ Raceway radius, m
= R’y ! Bearing ball radius, m
: Modulus of elasticity, N/m?
: Poisson’s ratio
! Combine deflection, m
: Total load, N
© Stiffness, N/m
: Cross section area of Linkl10 , m®
! Length of Link10 , m
: Finite element analysis
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Table 1 Value of constant "\"

cos®| 0.0 | 0.1 02 1 03] 04] 05
A 0.75 [0.74810.743 {0.734(0.721 | 0.703
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Table 2 Parameters for yaw bearing

Parameters Value Units
ball radius ( R,) 0.03 m
raceway radius (R)) | 0.03125 m
groove radius ( R)) 1.2785 m
No. of ball 115 ea
Poisson ratio (v) 0.3 -
Young’'s modulus (E) 2.1E11 N/m>
Crp 8.667TE-12 -
Kp 0.0442 -
A 0.4790 -
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Fig. 3 Stiffness curve of yaw bearing
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Table 3 Initial strain of Link 10 element

Angle(Deg) | Initial Gap (m) | Initial Strain
36 1.478E-05 4.7296E-04
45 0.000E+00 0.0000E+00
54 1.478E-05 4.7296E-04
63 5.87T9E-05 1.8813E-03
72 1.311E-04 4.1949E-03
81 2.301E-04 7.3629E-03
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FE model for tross section calculation of LINKLD element

(a) FE model 01

F8 model for cross section calculation of LINKIS element
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Fig. 5 FE model for cross Section area calculation of
Link10 element
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