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Fig. 1 Fatigue loading system mass distribution
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Fig. 2 Constituents of bending moment distribution
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Table 1  Blade bending load matching scheme
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Fig. 5 Blade bending moment matching curve

2) LAY 53 m RUHL I R AR UG B 5 o Ry Bt
R 25 AT 24 BEEEAR S ROE 4 DB, 47
B 24 m Wb A IR L MR N e I
A3 I HE DL R B T R B A 45 1 G N
3200 kgo AR PRUREL I 25 R A1 9 55 R AT BT L,
SRR AR i 45 2 25 5, v i 25 R Ay DL e
ZEMNER 2 Fron  AHI B A AR VLR i e an 1l 6 Fr s o
MYSINEC EHLS  VC AL AR 5 H AR 2 R A e v [l
H 100%~107% , 1 FE 957 57 T2 g0 223K

F2 MATEHFTERFR
Table 2 Blade bending load matching scheme

{7 E/m it /ke B /Hz
14 1200
24 3200
34 1200 0.4479
44 600
48 700




1760 KO B E 4R 40
10000 AR TE 1 1110 W I AE R FH 8l 285 0 AR SR B SR S 48
zggg‘ e N '19(())0 10 ms, AJ SZFIC s AR H, 98 97 I 4 F by 2

= 7000F v 480 :;; GRS A8 B AR A R 3 AT, N 28t it v S

& cooop PR \ Jeo = WA P DX BRI 7 178l T SRR T 4% 12 4>

© 4000} 7z 470 & RN A AN E 8 iR o
3000 Ekiey:a \ 40 Hor
2000 130 08
1000 . 1 1 1 1 1 1 1 1 1 1 | fg I ufﬁ}i%ﬁ. ‘

00 4 8 12 16 20 24 28 32 36 40 44 48 s 106 [ me
i} < 3 N .
P : % 104 1 . W -2 R
K6 s RIT e 2k - L .
Fig. 6 Blade bending moment matching curve ?]jé R * ° . \
100 "o
s 98 ] . °
4 RIKIH o

TR0 XU R P A 3 ek e R R MR A [ A
TSP b g A AT S 48 m, 7R B B I AR
25 m Ak FL[E 5 GF 95 57 4R IRK Bl e B Wy i R )
14 m [# %2 4000 kg, 35 m ZLER AN 400 kg 2 47 m 4k
WM 600 kg MYBCEE B I EZ W E 7 FroR R
SRR SN R 3 R . iz FIEOGI B A )
I AN RS | R A AR R A AR g i S
B S8, i R 5 2 52 A KU i % 57
TR, 8 55 N4 B A B A 3R A R
R AP, 324 [ 20 AT I o 4 WRDR 8 2 T 2 A 1 D00 14
I P R AR T B R A %, S B R LRI T A
PRI H E .

K7 o5 kil sl
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TEST AND OPTIMIZATION OF FATIGUE LOADING MOMENT FOR
FULL SCALE WIND TURBINE BLADE

Liao Gaohua'*, Wu Jianzhong', Ma Yi'

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

Abstract: Fatigue loading along the blade should meet the moment distribution of practical work. To make the bending
moment more close to the wind load distribution on the blade, optimization and experiment of wind turbine blade had
been carried out. The blade was discrete extended to derive the discrete quality and length matrix. The numerical
calculation method of blade bending moment was deduced, the mathematical model of bending moment matching
optimization was established, and the checking algorithm of bending moment distribution was compiled. Using Matlab/
Simulink and optimization algorithm, the simulation model was established to optimize and verify the quality and quantity
of the counterweight block. Simulation results show the bending moment along the blade spanwise distribution error is
less than 7% .The experimental results show that the load point amplitude is steady only minor change in the whole
process of fatigue loading process. The blade root moment error is less than £ 5% which indicates that a better control
effect is achieved. The test precision and test efficiency are improved greatly, which shorten the fatigue test cycle and
satisfy the precision requirements of bending moment distribution of fatigue testing, also provide a practical method for
the detection and analysis of wind power blade.

Keywords: wind turbine blade; full scale test; bending moment; optimization; fatigue loading



