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Load Control of Vibration Exciter in Two-point
Fatigue Test System of Wind Turbine Blade

LIAO Gaohua'? , WU Jianzhong*

(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: Based on the electrically driven inertial vibration
exciter, a two-point excitation fatigue test system of wind
turbine blade was constructed. The virtual master
synchronization control algorithm was put forward. The PID
algorithm was used to design the error compensator, then the
stability of the control algorithm was proved by using
Lyapunov function. The control simulation model was
established, and the convergence and the robustness of the
control algorithm were analyzed by numerical simulation.
Finally, the effectiveness of the control algorithm of
electromechanical coupling was verified. The results show
that the control algorithm can make the exciter follow
quickly, the fluctuation of phase difference between the
exciters is very small, the blade amplitude is stable, and the

stable and effective loading of wind turbine blades is realized.
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Fig.1 Site of two-point fatigue loading test
system of the blade
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Tab.1 Parameters of two-point fatigue loading test

system
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Fig.2 Experimental analysis of coupling

characteristics of vibration
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Fig.3 Synthronization control strategy structure based

S i

Y

Y

on virtual master deviation coupling

MFEA » SRS IR ARG, REIRASER
BRI R —FEUEN, B 6, 8 5B | BRI IRFHIR 22
e;(D=0.—0:. W /& e; (1) =0 N[{RIER B ih 5 B o
B EE MR D (H B T R AUREE 22 00 B & 02, 7E
e (>0 BT, FHEWR et (D) =e; (1) =++-=0¢, (D).
HHE R 2R A ] B AR A B R AR AR
B eSS ARk IR BAMEE 5. B
v 2D 1R 22 e SR 5 HORE SIS W R R 22 I 22 40

B, A FER .
fex ] [ 2 —1 0 =« 0 0 —1)[ e ]
€2 1 2 —1 = 0 0 0 e

En1 0 0 0 e —1 2 —1||ems
le., ] =1 0 0 « 0 —1 2

L e, |
(D
R e I WA E FZBRZE. B3RO FFE R
BRI REZEHSET 0, MEIFEH BIF e () =
e () =+=e, ORFLLTIH. X (DA FH—LHRR N
g=Te D)
K:e=[e1 e e T3 T RIS RS s e—
e, |7 K (2D ZETRLL €7 B LIS H]
e'Te =(e; —e)" + (e —e3)" + oo+
(en—e)? =0 (3
FHERBETR 22 R R 22 R 3R R g & W) 4k
RE » R 2042 5 0 B A28 i R 20 i SR A BR B 1R
# e (O 5P 1RE e OFBETEF. 5IA—ITFNE

[61 €2

F e e D e OREER E@.RKZH

MG IRE. B RIFE XL Ei=ei+Aei, Hh

A A—AIERFRE 2B F T AU ) 85 09 IR B

R AN w25 PR,

FIAFHTZRBREIRE H E=et Az 183

E= +ADe 4)

KA T RORBBNHRE ; A RO R 25 5 0 2 —1

X FA IE 8 SR .

3 FEFENREZERBEN

P R R R AN A 4 JT7R. 185 LR
IR ER IR AR A S8 IR T B B s LR A
ISR LU AL R 42 AN, MR L 3
GLSBOAIR » o 2 W L HLIE 37 5 T 4 AR AT L R
GORS RS | MBS IR RRT

Ji6:+Bi6: = Tew— Tu

LTemi - 1. SPaniq9TLi - %Fsi

A Jo A RIAR S5 4 S5 280 s B s 6, Sl R L 5
Py R2EAT R 5 i R HLE A S L B, MK
PEE R B po N ML B W S B4 I I B 7K Wk
BEREAE s T 9 DL HE 5 T DT B R SZ 9 T 2K
B3 s Fa R 2R Z I 8.

(%)

| PID - % |
| i AL fris | |
i o F ==L T -

] Al 2

e{d C;) 0;
&) gi-n{!) 6" éwié\

B4 (AR SEIEE

Fig.4 Servo control structure diagram
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Fig.5 Tracking error control of PID
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