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Analysis on electromagnetic force distribution and deformation uniformity
for tube electromagnetic compression based on magnetic field converter
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Abstract: For the problem of non-uniform deformation of traditional tube in the process of electromagnetic compression, a new electromag-
netic compression method of tube based on magnetic field converter was proposed, which through the magnetic field converter to change
the electromagnetic force distribution of the traditional single coil, and then improved the deformation uniformity of tube. The electromag-
netic-structure coupling model of electromagnetic compression for tube was established, the influences of the geometric parameters of mag-
netic field converter on the electromagnetic force were studied, and the advantages and disadvantages of the traditional single coil and the
new method in electromagnetic force distribution and deformation uniformity were compared and analyzed. The results show that the mag-
netic field converter can change the peak position of electromagnetic force, its structure parameters can control the magnitude and direction
of electromagnetic force, and the deformation uniformity of tube is four times higher than that of the traditional coil. Therefore, the loading
method based on magnetic field converter can effectively solve the problem of deformation uniformity of tube during electromagnetic com-
pression process, and promote the development of electromagnetic forming.
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Fig. 2 Structure diagram (a) and principle diagram (b) of traditional magnetic field converter
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Fig. 1 Principle diagram of tube electromagnetic compression
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Fig. 3 Simulation models of tube electromagnetic compression

(a) Single coil system

2 PR A A A SRR

TERBERIE g . A5H S A S BA
IRBRAHEAE, P, A BRIT/ I AT U RORS B
BAU L W O B AR Z AT R SR ST R, SO
[21] XEFRREKIE AT 705 B 5528, Wikl 4

@102.3 mm

112.06 mm

(@)

(b) New method

I, R BE M S N SE R 2 SR AR SO T T
BERI 775, SR COMSOL A BRIl B4R 4R 5T
LR - S AR Rl R R G R A 7 LR
TR 5 frs, EEAQRHRIGEA KT
SR HEOY TR RE Bl 4 4 AEE, Hoh o R
BUTHERWETA], A SgIFRIDE, 0, 2RI,

o,

s Y
. ©99.12 mm

114.60 mm

(b)
B4 ARG (a) MYE (b) HORE

Fig. 4 Effect diagrams of simulation (a) and experiment (b) for tube bulging
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Fig. 5 Flow chart of tube electromagnetic compression simulation
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Fig. 6 Two-dimensional diagrams of single coil system (a) and

new method (b)
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Fig. 9 Influence of inner wall height H; on radial electromagnetic

force of tubes

—s— NEEE NI mm —v— NEERENT mm
—— N NS mm —e— WEERE N8 mm
—a— WEERE N6 mm

B4R AL/ mm
NY

\ %#ﬁ%%

T i T

) 1 1 " 1

0 40 80 120
8k B0 0 B 2 /mm

Bl 10 NEEREE H, XA AR RS B2 R

Fig. 10  Influence of inner wall height H; on radial displacement of tubes
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Fig. 13 Influence of spacing H, on radial electromagnetic force of tubes
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Fig. 14 Influence of spacing H, on radial displacement of tubes
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