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Improvement on Permeability and Magnetic Shielding Effect
of Pure Iron Sheets for Magnetic Shield
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Abstract:

The influence of the trace element on the permeability of the pure iron sheet used for magnetic shield has been studied.
Depending upon concentration, The Al or S significantly deteriorates its permeability. It is confirmed that the pure iron sheet of
improved permeability by its higher purity and the morphology control of precipitates has an excellent magnetic shield effect of
more than 3 dB compared to SPCC.
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Fig.1 Manufacturing processes of EFE steel sheet
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Table 1 Chemical composition of specimen

(mass%)
Mark C Si Mn P S solute Al N
Al-1 0.002 3 0.01 0.17 0.010 0.0035 | <0.0005 0.002 6
Al-2 | 0.002 4 0.01 0.17 0.010 0.003 6 0.003 1 0.002 4
Al-3 | 0.002 1 0.01 0.17 0.011 0.003 5 0.039 0.002 5
S-1 0.002 0 0.01 0.16 0.010 0.001 8 | <0.000 5 0.003 5
S-2 0.002 1 0.01 0.15 0.010 0.004 1 | <0.0005 0.003 0
S-3 0.002 1 0.01 0.15 0.010 0.012 0.000 5 0.003 1
S-4 0.002 1 0.01 0.15 0.011 0.018 0.001 3 0.002 6
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Fig.2 The measurement method of the magnetic shielding
effect
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Fig.3 Effect of Al content on permeability (S: 35 ppm)
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Fig.4 Effect of S content on permeability (Al: <5 to 13 ppm)
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Table 2 Magnetic properties of the test samples
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Fig.5 Magnetic shielding effect (DC)
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Fig.6 Magnetic shielding effect (50 Hz)
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