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Coupling characteristics and test on dual-excitation for
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Abstract: To improve shock excitation capacity of fatigue test of large-scale wind power blade, shock
excitation system of two-point fatigue test is designed. Firstly, deduct kinetic equation of two-point
shock excitation of wind power blade on the basis of LLagrange equation, and jointly construct mathe-
matical model of two-point shock excitation of wind power blade by combining with state equation of
three-phase asynchronous motor under two-phase static coordinate. Then establish simulation model
by adopting Matlab/Simulink software, and numerical simulation result shows electromechanical cou-
pling property of two shock excitation sources in the fatigue vibration process of wind power blade.
Finally, a set of full-scale structural testing platform of large-scale wind power blade is constructed.
Test result shows that when rotate speed of shock excitation source is set as 40rpm (being equivalent
to first-order frequency in the direction of blade surface), its rotate speed and phase can be kept rela-

tively stable; when rotate speed of shock excitation source is set as 75rpm (being equivalent to first-
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order frequency in the choral direction of blade, fluctuation range of rotate speed of shock excitation

source is = 2rpm, and there is irregular fluctuation at phase angle, which shows that the faster the ro-

tate speed of shock excitation source is, the severer the coupling degree between rotate speed and

phase will be. Test result basically conforms to simulation result, and that is to say that when fatigue

loading test of blade is performed, coupling degree of shock excitation source in the choral direction is

greater than that of shock excitation source in the direction of surface. If better synchronous shock ex-

citation effect of blade needs to be gained, intelligent decoupling control algorithm shall be adopted.

Key words: wind power blade; two-point shock excitation; electromechanical coupling; numerical sim-

ulation; fatigue test
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Fig. 1 Dual-excitation system
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