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Magnetic Shielding with Thin Magnetic Materials near Power Cables
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Abstract

In this work, wrapping conductors with thin magnetic materials is proposed as a magnetic shielding method. The
0.1 mm thick metal sheets of mu-metal, grain-oriented electrical steel, and non-oriented electrical steel were produced
from commercial alloy sheets through cold rolling and followed high temperature annealing. In case of 3-phase electric
currents, mu-metal was the best in shielding performance at a B-field magnitude of about 100 4T, whereas silicon
steels were better than mu-metal at a B-magnitude over 500 pT. In addition, wrapping with silicon stecl(inner) together
with mu-metal(outer) resulted in a shielding factor less than 0.1 even at 500 £ T. These results are due to changes
in hierarchy of magnetic permeabilities of the materials with increasing magnetic field strength. In case of single-phase
electric current, B-magnitude outside the magnetic shell was rather increased compared to the unshielded case. This
result is explained by vector composition of B-fields near magnetic shielding materials.
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