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Fig. 1 Two-point fatigue loading system

12 REWEEIRAITE
PR A SR 55 gk R Ger, BHLE 07 R sh A A
TR RS A I T AW R 2 AN
B D BER N AEG=1,2) , A .
AW= §eidn=2mhA’ ¢
AE, =mA,m,S, 0’ =mA, F, (D
AE, =mA,,m,S,0’ =mA,F,
X, e R B JE 2B E —— 25 S R R B
A L BRI € ERHE L ; © PR
WS, WE 1T S, LEE 2 MATHRE
Ay ——M R T BIRAE A, —— M A 2 B
;5 « A m, . m, RHE 1.2 M3
F, . F, TG 1.2 R T,
TR e 1 1 e A RS SRR sh ), BT B Xt
A S e FEREARAE B AW =AE 15
wA, m,S,w" +TA,,m,S,w = 2mwkA* £ (2)
P 2 (2) T AT F e T AR B & R A
PRIV € o Z550R FEAE kR B REZE0: B 55 m
ARG P RN — R E ORI RIE R G
Wil J5 iR sh sh BE AR AL SRR i . I B /iR &
2 fiRe MR AEER R T B st 75— g
SR, BT B B T i 7 A i e K B
T = ;%m,(yi)z = ;%mi(in)z (3)
o, m, —— B B TR ks B E R 1 B R
L, mo= AL+ Am, H A, LA B R A BE R A
A B, Am, O BC 3 RN 28258 B 1 A 3040 10 A

y, — i m, A .
BT B U PR — A SRR R e, SR

31 2 A B 55 BAT MR (9 3 R AVARE , S0 i e 1 30
T,= 3 M@Y,.)' = T M(A) (4)

W, M — 830 Y —— SRR LR
A—SER R BRI

B2 Ak R G sk

Fig. 2 Discrete equivalent diagram of blade loading system
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Parameters configuration for fatigue test
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Fig. 3 Two-point loading system dynamic model
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Fig. 4  Simulation results of coupling process
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Fig. 6 Fatigue loading test device
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Fig. 7 Phase difference of same frequency excitation
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Fig. 8 Phase difference of difference frequency excitation
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Fig. 9 Amplitude variation curve of blade
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DESIGN AND CHARACTERISTIC ANALYSIS OF TWO-POINT
EXCITATION FATIGUE TESTING SYSTEM FOR WIND TURBINES
BLADE

Liao Gaohua'?, Wu Jianzhong®
(1. Jiangxi Province Key Laboratory of Precision Drive & Control , Nanchang Institute of Technology, Nanchang 330099, China;
2. College of Mechanical Engineering, Tongji University , Shanghai 201804, China)

Abstract: To make the bending moment more close to the wind load distribution on the blade, theoretical optimization and
experiment test of wind turbine blade were carried out in this paper. Based on the electric energy dissipation calculation,
the fatigue loading test system of resonant wind turbine blade is designed. The system was simplified in a proper way due to
coupling phenomena in two-point fatigue loading. The dynamical model of the fatigue loading test system was established
based on Lagrange method. Combined with the electromechanical coupling equations, the model was analyzed numerically
using Matlab software. The basic law of the coupling vibration process with different frequency was obtained. Finally two-
point exciting inertial loading test system was built for the MW level wind turbine blade loading test to verify the
mathematical model and simulation results. This work provides a theoretical basis for the control strategy of blade the
fatigue loading test system.

Keywords: wind turbine blade; load analysis; two-point excitation electromechanical coupling; fatigue test



