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Table 1  Blade test section parameters

] i AR S /mm
SN3 1 90
SN5 2 230
SN6 3 300
SN9 4 500
SN12 5 700
SN15 6 900
SN17 7 1000
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Fig. 1 Blade shape and distribution of measuring point
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Fig. 2 Block diagram of blade modal experiment system
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Table 2 Blade modal parameters

Wi 45 45 %/ Hz FEJE H/%
1 23.30 5.29
2 90.72 2.30
3 197.92 1.42
4 370.42 1.37
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Fig. 3 Blade vibration mode
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EXPERIMENTAL STUDY ON MODAL ANALYSIS OF 300 W
WIND TURBINE BLADE WITH INTERNAL WOOD

Han Qiaoli', Wuyun Dalai’, Wang Yingtao’, Li Wanghao’
(1. College of Energy and Transportation Engineering , Inner Mongolia Agricultural University , Hohhot 010018, China;
2. College of Mechanical and Electrical Engineering , Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: The core of 300 W wind turbine blades is made of camphor pine, and is laid out 3 layers of glass fiber mode.
Through compression test, it is obtained that breaking power is 7.32 kN and fracture strength is 62 MPa. By tensile
experiments for 3 layers of glass fiber, it is obtained that the breaking power is 1.3 kN, and fracture strength is 4 MPa.
The blade is approximately considered as a cantilever beam, using hammering method and the signal is collected and
analyzed by using an acceleration sensor and a force sensor in combination with software and the required natural
frequency, vibration mode and damping ratio are obtained. The experimental results show that the first order natural
frequency of the laminated wood core blade is 23.30 Hz, the first order damping ratio is 5.29%, through comparing with
the rotation frequency of 20.01 Hz of wood core blade, it is proved that the wood core blade has larger probability of
resonance, which can provide a basis for subsequent research.

Keywords: wind turbines; modal analysis; laminated composites; pine wood; blades



