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Abstract: With the increasing demand for renewable energy worldwide, the wind power industry plays an important role in the energy
structure transformation, and the performance of the key component of wind turbines, the blades, directly affects the power generation
efficiency and service life. This paper focuses on the application of advanced materials and studies the performance improvement of
wind turbine blades from two aspects: material property optimization and structural design enhancement. Through research, the
introduction of advanced materials can not only significantly improve the fatigue resistance, strength, and corrosion resistance of
blades, but also enhance the overall efficiency of wind turbines by reducing their weight. This study provides scientific basis for the
selection and optimization design of wind turbine blade materials, and provides reference for improving the comprehensive
performance of wind turbines and reducing maintenance costs.
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