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ABSTRACT: The work aims to design a magnetic pulse spot welding torch used for automatic operation based on the short-
comings of the existing flat coil. The performance differences between the magnetic pulse spot welding torch coil and the exist-
ing flat coil were compared and analyzed by finite element simulation. The structure of magnetic pulse spot welding torch coil
was optimized. When the working part of the coil was 10 mm high and 4 mm wide, the maximum current density, maximum
magnetic induction and maximum Lorentz force of the welding torch coil and the flat coil were 3.142x10'® A/m* and 3.639x10'°
A/m? 19.40 T and 21.69 T, 5.149x10" N and 1.626x10'? N, respectively. When the working part of the coil was 4 mm wide, the
maximum current density and the maximum Lorentz force of the welding torch coil could be increased by 27.56% and 57.64%
respectively by decreasing the height from 10 mm to 4 mm. When the driving capacity was close, the displacement generated by
the welding torch coil was only 13.09% of that of the flat coil. When the cross section of the working part of the welding torch
coil was a square with a size of 10 mmx10 mm, the velocity of the bump of the flyer plate was just 200 m/s at 20 us; When the
cross section was a circle with a diameter of 5.6 mm, the bump of the flyer plate reached the velocity of 237 m/s at 19.2 ps. The
performance of the welding torch coil is weaker than that of the existing flat coil when the height and width of the working part
of the two coils are the same. The current density, Lorentz force and speed of the flyer plate can be increased by reducing the
height of the working part of the welding torch coil at constant width. Moreover, the stress on the working part of the welding
torch coil is less than that on the existing flat coil in the case of similar performance. In addition, better welding conditions can
be obtained by replacing the cross section of the working part of the magnetic pulse spot welding torch coil with a circle with the
same area from a square.

KEY WORDS: magnetic pulse spot welding; welding torch; design; coil; simulation analysis
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. . f . . -3
Part Material Poisson's ratio Density/(kg-m ™) lus/GPa ivity/(S-m ™)

Flyer plate/Parent ~ AAS5052 alumi- 033 2630 703 1.80x107

plate num alloy

Coil Chrome zirconium 0.33 8 900 97.0 5.71x107

copper alloy
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