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Numerical Simulation and Experimental Study on
Natural Frequencies of Damaged Blades

GU Yonggiang , FENG Jinfei , JIA Baohua , ZHANG Zhewei

( College of Civil Engineering, Inner Mongolia University of Science and Technology,
Baotou 014010, Inner Mongolia, China )

Abstract : The structural dynamic characteristics of wind turbine blades are an important content in the design of blade
structures and have great significance for the safe operation of the entire wind turbine. In this paper, the change law of the
natural frequencies of the blade structure caused by damage is studied by means of finite element simulation and test. The
natural frequency values obtained by the two research methods are compared. It is found that the closer the damage location
is to the root of the blade and the larger the damage area is, the more the natural frequency value decreases. In the rotating
state, due to the effect of dynamic stiffness, the frequency value will increase regardless of whether the blade is damaged or
not. The mode-weighted modal flexibility value can be used to locate the damage of the blade and quantify the damage de-
gree. When the mode weighted modal flexibility value has a sudden change somewhere, the damage position can be recog-
nized and the damage degree can be determined according to the magnitude of the change value.
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