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Abstract

Electromagnetic forming(EMF) is one of the high-speed forming methods, and has been used to deform metal sheets.
The advantages of electromagnetic forming are reduced wrinkling due to non-contact characteristic and fine formability
because of the high speed impact. In the current study, we suggest the application of electromagnetic forming to emboss
pattern shapes using electromagnetic forces with only one forming coil and one punch. The high impact of the sheet at speeds
of 100~300m/s produces significant coining pressure. In the current paper, electromagnetic forming was applied to Al 1100-O
sheets; with thickness of 1.27mm and an area of 40mm x 40mm. Using a single spiral coil, totally different types of patterns
were created. Four different patterns were successfully produced on the aluminum sheet. The length and depth of the patterns
were measured by three-dimensional scanning. Comparisons to the die shape showed good agreement. The test results confirm
that emboss pattern forming by EMF using a single die can be used to replace the costly conventional method.
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Fig. 1 Schematic view of embossed pattern forming
process by EMF
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(a) Schematic of the spiral coil

85.5mm

(b) Drawing of spiral coil (10 turns)
Fig. 2 Spiral coil for embossed pattern forming process
by EMF

Table 1 Capacity of electromagnetic forming machine

Max energy(kJ)

Capacitance (UF)

Max voltage (kV)

32

333
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(a) Set-up the electromagnetic forming
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(a) PNU-logo (b) Circle maze (c) Different height (d) Diamond shape
Fig. 4 Emboss pattern punches with four different shapes
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(a) PNU-logo (b) Circle maze (c) Different height (d) Diamond shape
Fig. 5 Deformed Emboss pattern on the sheet
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(a) PNU- logo

(b) Circle maze

(c) Different height
Fig. 8 Measuring 3D scanning images for formed patterns
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Fig. 9 Comparing formed patterns against measuring
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