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outer diameter: 45 mm) were taken in accordance with 
JIS C 2531 and wound with 100 turns each of an excita-
tion coil and pickup coil. Magnetic properties were then 
measured using an automatic Epstein measuring device 
(Metoron, Inc.). Evaluation of the magnetic shielding 
effect was performed as follows. Using the three types 
of specimens, square-shaped shield boxes with side 
dimensions of 200 mm were prepared. Next, as shown 
in Fig. 2, the shield box was set inside a Helmholtz coil 
positioned in a magnetic shielding room, and the exter-
nal field generated by the Helmholtz coil and the internal 
field at the center position in the shield box were mea-
sured. The magnetic shielding effect ( ) was evaluated 
using Eq. (1).

 = 20log {(external field) / (internal field)} ... (1)

An MAG-03MC sensor (manufactured by Bartington 
Instruments Ltd.) was used as the magnetic sensor in 
this experiment. The sensor was inserted into the shield 
box through a φ25
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