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Abstract: For the problems of low energy utilization rate and weak axial electromagnetic force in the traditional coil tube fittings electro-
magnetic flanging process, a dual tube fittings electromagnetic flanging method based on T-coil was proposed, and three comparison mod-
els of electromagnetic flanging based on traditional coil tube fittings, convex coil tube fittings and T-coil dual tube fittings were established
by using software Comsol. Then, the magnetic flux density distribution, electromagnetic force distribution, plastic strain energy and ener-
gy utilization rate in the flanging area of the tube fittings were analyzed, and the improved energy utilization rate of T-coil under the same
flanging angle was further studied. The results show that under the same discharge voltage, the plastic strain energy of T-coil dual tube fit-
tings electromagnetic flanging is the highest, and the energy utilization rate is greatly improved. Compared with traditional coil and convex
coil tube fittings electromagnetic flanging, the energy utilization rate is improved by 69. 75% and 31. 89%, respectively. When all tube
fittings of three models achieve the best flanging effect (flanging angle of 90°) , the flanging model of T-coil dual tube fittings requires the
least discharge energy, only 1.39 kJ, and compared with the traditional coil and convex coil tube fittings electromagnetic flanging, the en-
ergy utilization rate is increased by 49. 82% and 37. 67%, respectively. The T-coil dual tube fittings electromagnetic flanging technology
solves the problem of low energy utilization rate, providing new research ideas for the industrial applications of electromagnetic flanging.

Key words: electromagnetic flanging; electromagnetic force; T-coil; plastic strain energy; axial coil; energy utilization rate
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Fig. 1  Circuit principle diagram of electromagnetic flanging for

tube fitting based on traditional coil
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Fig. 2 Circuit principle diagram of electromagnetic flanging for

tube fitting based on convex coil
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Fig. 3  Circuit principle diagram of electromagnetic flanging for

dual tube fittings based on T-coil
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Fig. 8 Flanging effect diagrams of dual tube fittings when changing number of axial coil winding layers
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(a) Axial magnetic flux density ~ (b) Radial magnetic flux density
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Fig. 13 Changing curves of plastic strain energy of three sets of

models with discharge voltage
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Fig. 14 Energy utilization rate of three sets of models and energy

utilization rate improvement rate of T-coil
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Fig. 15 Three-dimensional simulation diagrams of tube fittings flanging with flanging angle of 90°
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Table 3 Required initial energy and improvement rate of utilization rate of T-coil for three models under
different flanging angles
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