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Table 1 Total technical parameters of wind turbine

24 ¢z

HE TR PIMW 1.5
HEEFIHFRELC, 0.5
Rl 4% Rim 34
E 53 n/r min™ 23
%5 5 AU v/m - 5™ 12
LAY NACA4412 4415 4418
WS H/m 70
BIHR T/m 2
ST R 7
WEE I 7 HE 3
M K% 7 /m 3.1
2K plkg o m™ 1.225
LR Him 70

500 -

400

300+
g
X 200+

100+

:-kk"’""k»-kkkk
0 3 6 9 12 15 18 21 24 27 30 33
R/m

K2 KGN 12 m/s B iRtz A
Fig. 2 Operation force of blade at wind speed of

12 m/s under steady-state condition
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Fig. 3 Moment force of blade at wind speed of

12 m/s under steady-state condition
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Fig.4 Diagrammatic sketch of three-dimensional model of blade
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Table 2 Physical properties of materials
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MULTI-AXIAL FATIGUE LIFE ANALYSIS OF 1.5 MW
WIND TURBINE BLADES

An Zongwen, Yang Xiaoxi, Kou Haixia, Gao Jianxiong
(School of Mechanical and Electronical Engineering , Lanzhou University of Technology , Lanzhou 730050, China)

Abstract: To investigate the phenomenon that wind turbine blades are prone to fatigue failure, the 1.5 MW wind turbine
blades are regarded as object, the loads and stresses of dangerous cross section are calculated by using GH Bladed and
ABAQUS software, respectively. Based on the multi-axial fatigue theory of composite materials, the multi-axial fatigue life
of wind turbine blades under the rated wind speed is analyzed, and the results of multi-axial fatigue life and uniaxial fatigue
life are compared. The results shown that the traditional uniaxial fatigue life model may overestimate the fatigue life of wind
turbine blades, and the multi- axial fatigue life analysis method can accurately estimate the fatigue life of wind turbine
blades. Therefore, in this paper, the proposed method has some guiding significances for the evaluation of multi- axial
fatigue life and reliability design of wind turbine blades.

Keywords: fatigue life; finite element analysis; multiaxial loads; stress analysis; wind turbine blades



