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Analysis of natural frequency of polyester yarn under sound excitation

Zhang Meiling', Wu Peiming', Tao Luoyan', Liu Linxuan', Ye Jianqging?, Yang Yaolin®

(1. School of Textile Science and Engineering, Tiangong University, Tianjin 300387, China; 2. Zhejiang Yuanlong Com-

posites Co., Ltd., Jinhua 321000, Zhejiang Province, China; 3. China Nonwovens and Industrial Textiles Association,
Beijing 100020, China)

Abstract: In order to study the natural frequency of yarn, a vibration detection device for yarn was built using a spectaome-

ter and sound sources. Through the non—contact acoustic excitation of yarn vibration, the resonance phenomenoa
of polyester yarns with three different Young's moduli were analyzed under various yarn lengths and tensile forces
when excited by sound. The fast Fourier transform (FFT) method was used to obtain the natural frequency of the
yarns. The results show that there is a significant effect of yarn length, tensile force and Young's modulus on the
natural frequency of the yarns. The longer the yarn is, the lower the natural frequency will be. The greater the
tensile force of the yarn is, the higher the natural frequency will be. The greater the modulus of the yarn is, the
higher the natural frequency will be. Under the experimental conditions in this paper, the natural frequency of the
polyester yarn with a Young’s modulus of 2.3 GPa reaches its maximum value of 135 Hz at a length of 30 ¢cm and

a tension of 9.8 cN.

Key words: sound excitation; polyester yarn; resonance; natural frequency; Young's modulus
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