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Fig. 1 Dual inertial exciter fatigue loading system
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Fig. 2 Relationship between mass and stroke
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Fig. 3 Relationship between amplitude and mass
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Table 2 Matching calculation results

il BrE ROREUE R RRIIE
S/m mlkg v/m-s’ F/kN PIkW
0.3 850 0.9 15.9 13.6
0.4 637 1.4 10.5 13.1
0.5 510 1.7 8.8 13.4

B 7 ) PR 7 AR EE K, =3.095 kN/m
K TAEERAT R 2.941 kN BYBAES (&l 4 M hnipss

ek e B sh L 0t b S TR xt be il 2k . A
RRlE AR HRIE S = 0.4 m B L BT i K 1
N 12.4 kN Jli/N3 7.8 kKN L I8UIE K 37% ; B BhiiT i
KPR 13.8 kW Jd/NE] 9.3 kW Is i K 32%

—= (LA BT AL
— ARAJR TS
o~ WEN)

00 9I0 léO 2’I7O 36IO
FLA AR F/ ()
a. DA ST 5 40 1
151
12} - fefR T
9 — LRI

IR/KW
W

180 270 360
SRR/ ()
b. A ALRT 5 B SRR
K4 Ak )E B ahin iz TR

Fig. 4 Electric cylinder load and power after optimization
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Fig. 5 Virtual host to deviation coupling control strategy
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Fig. 6 Fatigue load simulation phase control synchronization
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Fig. 7  Virtual axis cosine movement
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Fig. 8 Fatigue loading test device
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Fig. 9 Control synchronous phase difference curve
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WIND TURBINE BLADES BIAXIAL INERTIA VIBRATION FATIGUE
LOADING SYSTEM AND CONTROL

Liao Gaohua'*, Wu Jianzhong', Zhang Hao'
(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: The electric biaxial inertia type wind power blade fatigue loading system has been designed. Based on energy

method, system dynamic parameters were matched and optimization calculated. On the basis of considering

electromechanical coupling effect, based on the virtual host to adjacent coupling synchronization deviation fatigue load

control strategies was put forward, and analyses the stability and convergence of algorithm. The effectiveness of the

simulation model integrated numerical simulation algorithm was established by Matlab. Finally, the amplitude deviation

and loading frequency were used as input and output to establish the control system for experimental verification. The test

results show that the system control effect is good, through control can eliminate the electromechanical coupling effect of

the inherent phase difference, and can better maintain synchronization state. Blade amplitude error within 5% , and

stiffness not change obviously in the whole process of fatigue loading process. The test precision and efficiency is

improved, and provides a theoretical and experimental basis for the wind power blade fatigue loading engineering

application.

Keywords: fatigue testing; electric exciter; biaxial loading; vibration control





