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Application and development of composite materials in large-scale wind turbine blade

LI Chengliang"*, YANG Chao', NI Aiqing® , WANG Jihui" , SONG Qiuxiang’
(1. School of Materials Science and Engineering, Wuhan University of Technology, Wuhan 430070, China; 2. Sinoma
Wind Power Blade CO., LTD., Beijing 100192, China; 3. State Key Laboratory of Advanced Technology for Material
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Abstract: With the proposal of "30.60" Double Carbon Project, the wind power industry has ushered in new deve-
lopment opportunities. As China's wind power enters the era of parity, the cost of power per kWh is reduced with
the continuous increase of the single capacity of wind turbine system, which also leads to significant increase in the
wind blade length. Wind blade is now facing the contradictive requirements of "large-scale, low-cost and light-
weight". Both new material and innovative processing technology are of great importance to promote wind power to
the parity era. On one hand, several key raw materials, including reinforcing fiber, matrix resin, core and structural
adhesive, that affect the performance and cost of wind blade are systematically examined. On the other hand, high
quality blades and green environmental protection are of great concern for the wind power industry, which indi-
cates that new processing technology such as prepreg and pultrusion are playing more and more important role in
future large scale blade manufacture. Thereafter, with systematic consideration of the materials and processing
technologies in the development of wind blade, some suggestions are proposed on the introduction of these materi-
als and technologies, in order to provide some reference for future large-scale wind blade development.
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Fig.5 Typical structure of wind turbine blade section
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Fig. 7 Main materials cost ratio of wind blade
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Fig.8 Tensile modulus of main types of glass fibers
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Table1 Main types of glass fiber for wind blade
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Table2 Main type of carbon fiber used for blades

Manufacturer TORAY ZOLTEK SGL Formosa ZFSY
Type T720 PX35 CT50 TC35 SY45
Tows/K 36 50 50 48 24
Modulus/GPa 265 242 260 240 230
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Fig.9 Carbon fiber demand trend in wind industry"®!
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Fig. 11 Mail core materials of wind blade
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