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Study of Maglev Knitting Prototype Driven by the Combination of
Hyperboloid Electromagnetic Coil and Permanent Magnet

Wu Xiaoguang, Zhang Chi, Xu Xiusheng, Liu Yang
(School of Mechanical Engineering and Automation, Wuhan Textile University, Wuhan, Hubei 430073, China)

Abstract:Based on the magnetic field calculation model of a single—turn coil with solitary current, taking the
superposition property of coil magnetic field into consideration, and ignoring the magnetic coupling effect between
adjacent rings in the tightly wound coil, this paper analyzed and established a formula for calculating the magnetic
field of single stage curved surface coil along the axial line. Furthermore, the magnetic field calculation model un-
der the combination of two stage curved coils was deduced. Based on Maxwell’s electromagnetism theory, the sus-
pension magnetic force of permanent magnet in the magnetic field of double curved surface coil was analyzed and
calculated, and verified by actual measurement. In addition, according to the optimized model based on theoretical
analysis, the coil was made and a 127mm (5”) maglev knitting prototype was built up. Through computer control
needle movement and the real-time acquisition of needle suspension height by the sensor system, the results show
that driven by the optimized hyperboloid coil, the needle can accurately reach 3—step level, and realize stable sus-
pension on a certain level, and meet the requirements of knitting process.

Key words:Magnetic Suspension Driving; Hyperboloid Coil; Permanent Magnet; Mechanical Model; Simula-
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