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Research and Technology

/Article Title Review of the Typical Damage and Damage-Detection Methods of Large Wind Turbim)

Blades
Author WenjieWang, Yu Xue *, Chengkuan He and Yongnian Zhao
Abstract With global warming and the depletion of fossil energy sources, renewable energy is

gradually replacing non-renewable energy as the main energy in the future. As one of the fastest growing
renewable energy sources, the safety and reliability of wind energy have been paid more and more
attention. The size of modern wind turbines is becoming larger and larger. As the main component of wind
turbines to capture energy, the blade is often damaged by various complex environments and irregular
loads. Therefore, the health monitoring and damage identification of wind turbine blades have become a
main research focus. At present, in addition to the overview of various detection methods of wind turbine
blades, there is a lack of comprehensive classifications and overviews of the main damage types, damage-
generation mechanisms, and basic principles of the damage-detection technology of wind turbine blades.
In this paper, firstly, the common fault types of wind turbine blades, such as trailing edge cracking, lightning
strike, leading edge corrosion pollution, icing, and delamination, as well as their generation mechanism, are
comprehensively analyzed. Then, the basic principles and the latest research progress of the current main
detection technologies, such as vision, ultrasonic, thermal imaging, vibration, acoustic emission, and so on,
are comprehensively reviewed. The advantages and limitations of the various detection technologies for
practical application are summarized. Finally, through a comparative analysis of the various damage
detection technologies, we try to find potential future research directions, and draw conclusions. This
paper will provide a reference for understanding the mechanism behind the main damage types and the
damage-detection methods of wind turbine blades. It has important reference value for further promoting

practical research of wind turbine blade damage-detection technology and grasping this research direction.
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