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Numerical Simulation and Measurement of Low Frequency Magnetic Fields
in Electric Welding Environment
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Abstract

Recently, effects of low frequency magnetic fields to human health from power cables and
electric appliances are worried, and many research and investigation of exposure of magnetic
are studied. The strength of electromagnetic wave in the welding field is stronger than public
environment. It was pointed out by European and American investigation. DIRECTIVE
2004/40/EC of the European Parliament and the Council was published. This directive is for
the protection of workers from an electromagnetic field (EMF). Unfortunately, there is no
standard concerning EMF in Japan. In near future, standards for protecting worker should be
prepared. However, in working environment, especially in welding environment, it is difficult
to evaluate magnetic field, since magnetic fields are complicated due to layout of welding
cable and iron plates. Iron is a ferromagnetic material. The magnetic flux is intended to pass
in to ferromagnetic materials. In this study, the effect of magnetic fields from iron plates is
investigated by numerical simulation and measurement.
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Fig.1 The numerical models and the results of
simulation
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Fig.3. result of simulation and measurement
(at elements of 60Hz)
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Fig.4. magnetic field with various shaped iron plates
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Fig.5. magnetic field with different size iron plates (L-shaped iron plate)
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Fig.6. magnetic field with different size iron plates (flat iron p late)
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