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Design and experiment of knotting mechanism
based on flexible elastic wire attitude trajectory

XU Mingsan, CHEN Peijie, JIANG Jibin, YE Jianhua, TANG Yinglin, LIN Junjie

(School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; Aiming to address the issue of knot collapse and elastic deformation caused by insufficient bending

stiffness of flexible elastic wires, which affect the knotting effect, a follow-up knotting mechanism design

method based on motion trajectory modeling of wire knotting is proposed. Combined with the wire physical

characteristics test, the design parameters were matched through the motion trajectory model. Practical knotting

experiments were then carried out. Results demonstrate that the proposed design method can provide support

and constraints for the wire knotting process, effectively control the tail length of finished knots while achieving

a production efficiency of 3.8 s every piece, which meets the requirements of practical production needs.
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Fig.1 Schematic diagram of material structure
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Fig.3 Schematic diagram of knot coordinate system

establishment and wire motion trajectory
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Fig.4 Measurement of material tensile length
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Tab.1 Tensile change table of materials

MR PpI/N - S R/ mm
1 0.5 78.3
2 0.6 79.7
3 0.5 77.9
4 1.3 80.2
5 0.6 79.9
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Tab.2 Table of knot tension force and maximum radial

dimensions
MEwE  PESH/N AL HEKZERR S /mm
1 4.5 34
2 4.8 32
3 5.0 2.9
4 5.5 2.8
5 5.8 2.8
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Fig.5 Components of co-lateral knotting mechanism
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Schematic diagram of knotting process
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Fig.7 Major design parameters of co—lateral knotting

mechanism
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Fig.8 Automatic mode control logic
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Tab.3 Practical test results

e UCPE VEEGRE
/s K&/ mm IR %
1 5.3 9.5 100
2 4.8 9.8 100
3 4.4 9.5 100
4 4.2 9.5 100
5 3.8 9.6 90
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