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Design of Non-contact Tension Monitoring System Based on FPGA
XIA Gangdong, QIN Haojie, WANG Qingdong, ZHOU Wencong, ZHANG Hao
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Aimed at the shortcomings of current tension measurement devices such as additional friction and failure in yarn sheet

tension monitoring, a non-contact tension monitoring system based on FPGA was designed based on the axial movement string

theory. By combining the CAD method of mechanical structure and circuit, the design of mechanical structure and peripheral

hardware circuit was completed. Top—down and modular design methods was applied to complete multi-channel signal acquisition by

FPGA, and the software program was designed. The actual tension monitoring test results prove that the square of the yarn vibration

frequency is approximately linear with the yarn tension with goodness of fit above 0.97, and the relative measurement error of the

system is 1.8%, which basically realizes the monitoring of yarn tension consistency.

Keywords: yarn sheet tension monitoring; string vibration; non-contact detection; FPGA; multi-channel signal processing
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