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Abstract: A mathematical equation system was derived based
on the Lagrange method for wind vane electric double inertia
vibrator fatigue loading system, and thus a electromechanical
coupling equation of the system was built. Using the small
parameter cycle average method, the approximate analytic
system vibration was derived for coupling process
synchronization stability conditions. The influencing factors
on the motor load torque in the process of system operation
were obtained, and the mechanism of system coupling was
revealed. On this basis, a simulation model was established to
numerically simulate system frequency characteristic, and the
vibration characteristics of blade under different loading
frequencies were obtained. Experimental study on system

frequency characteristics, main resonance electromechanical
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coupling characteristics, and control synchronization verifies
the correctness of the mathematical model and simulation
model and the feasibility of the control, providing reference

for engineering application of fatigue loading system and test.

Key words: wind blade; fatigue testing; dual inertial exciter;

coupling vibration

Iy AR BILAH B B R, H e Ay B
W3 2 v AR 5 57 DA DA KRR B e ) B
BT A AR T IR R 582 57 75 i » [ SR 4
B Aa et AL, ek KU BBt B Al
PSRRIt 52 55 im0 2 LAY I R 1 )
RN IRIRAKIE » I T 2R A B R R S A
AT ST PERRMIRT Y . 2B ARAS 7] 25 B 57 1
B XUr I ] LA B B IR A D AT FRAY 1R A (B
IR GRS E R P A B AL R T — 1
RIARMIELR VLR G RG. S IMBBIRS R G5
B U Wi e 7 (912 SRS R A IR AT 59 R
R, N SMIF ST B AR B R B {E iy B AR T T R T
THIFHR T R 2 B R, XU it J 2 B e
5 IR G P EARAS Z AR T 5 ks 5, B
PRas5 K it Z [ T — N AR AR R i
e R 50, RSF-A DL E 200 Ik, BF ST HAE
FIRSI R, FRIE E A A AU R A BRI B S
BX.
FT LA LR B L A< SRR XU I R E 3R 3 XA
e [+) 25 AR 2 57 48 2R 5 » S ST WU AR A B U U
I sh SRR, S A TR R R AR R AR
Yot Fa A AR S HLEE, BE 05 HAB B A W] m
BT MR B R Sh A5, I il i g X Bie
SR IEAR PR BEAT IR AE » v SR AR 5T XURR B
FRRE 55 INZAT T 22

HETE . LIRS 51 H A 2 T ek & (PLPDC-KFK T-20162251)
HfrE . BRH078—), B, &, FERSIT M AHUE R R HOR, E-mail: win_77@163. com
WIRAEE . L@ 1953, B, 882, B LA I, T#H L, TEHFE I AL RIER]. E-mail: §jd328@163. com



EH

B, 5 R i R U AR BE 55 I3 & IR sh Bk 1017

1 EEME RGN FEE

FLBR BB P I R 982 57 N 38 2R 6 i R O N K
B PC AP i 42 i A 00 B S B 7 AR A
FR, FCHRe 7 IR B an A 1 R, Bk AR 9K 3 T
BRI B30, A B S W Sh i A die sl
PR IRAS B R R 5 SR, (R s 3,
A T B AR AR I A [ A R, (M R I R S
IBBIFLIRARES. T U IR B 25 07 3, AT SE B
I PSR R BAEIR DT 1 (R .

Webies 2

1 BRI RIRESME RS
Fig.1 Dual inertial exciter fatigue loading system
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Fig.2 Model of double vibrator fatigue loading system
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Fig.6 Control synchronous displacement
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