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Fig. 1. Cross section view (a) and side view (b) of concentric
cylinders.
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Fig. 2. Geometrical model for FEM analysis.
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Fig. 3. Position dependence of magnetic field in shields; (a) 20 cm-long shield, (b) 30 cm-long shield, (c) 40 cm-long shield, (d) 50 cm-long shield

and (e) 60 cm-long shield.
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Table I. Magnetic shielding factors in dB according to the length of
magnetic shield.

Relative —_s0em 7=30em 1=d0cm 71=50cm 7=60em
permeability

2000 251226 -2857 < -26.5177 -239114 -21.6661
5000  —27.8295 -35.9901 -35.6431 -33.5622 -31.3977
10000  -28.9677 —40.5788 —42.0097 —40.6682 -38.9763
20000  —29.6077 —44.184 —47.8142 —47.1953 —46.0385
50000  -30.021 474018 -54.7306 -55.1848 —54.4644
100000  —30.1644 —48.8218 —59.2473 —60.9877 —60.5081
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Fig. 4. Position dependence of magnetic field in shields.
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Table I1. Magnetic shielding factors in dB according to difference of the length of magnetic layers.

Relative permeability a=0 a=5 a=10 a=20 a=25 a=30 a=35 a=40
2000 —26.5177 274283  -27.0545 26367 —25.3558 247624  -23.926 -23.1228  —22.3985
5000 —35.6431 -39.0177 —40.1308 —40.0764 —39.1961  -38.5871  —-37.604 -36.5993  -35.6828
10000 —42.0097  —47.408 -50.6141  -51.9096 -51.6944 513075 503447 492527 —48.2281
20000 —47.8142 545423 599198 —-63.4095 —-64.9191 652735 -64.6542 —63.6381 —62.5941
50000 —54.7306  -62.1124  —68.9982 749462 -80.3462 -83.0166 -84.2179 —84.063 —-83.3907
100000 —59.2493  -66.6636  —73.7497  -80.3405 —88.2466 —92.7409 -96.8041 -98.7461  —99.3263
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3-D Magnetic Field Simulation of Open-ended Cylinder Type Magnetic Shield

Kwang-Ho Shin™
Department of Information & Communication Engineering, Kyungsung University, 110-1 Daeyeon-dong, Nam-gu, Pusan 608-736, Korea

(Received 4 April 2011, Received in final form 19 April 2011, Accepted 20 April 2011)

In this study, we have performed systematical FEM analysis for design of open-ended 3-layer magnetic shield. For the simulation to
calculated shielding factors, the relative permeability was varied in the range of 2 x 10°~1 x 10°, and the length of the magnetic
cylinders and length difference between layers were changed. We found that the shielding factor of —60 dB were obtained with the
relative permeability of over 20000 and the lengths of magnetic layers of 40 cm, 45 cm and 50 cm, and the uniform magnetic field

could be obtained in the range of 10 cm x 10 cm-¢.

Kyewords : magnetic shield, finite element analysis, multi-layered cylinder
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