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Evaluation of relative permeability and magnetic shielding performance of Glassy alloy varying in composition
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Glassy alloys have exceptional soft magnetic properties. It has an advantage that shaping is possible by thermal
spraying method and ideal coercive force of Glassy alloys is zero as same as other amorphous metals. Glassy alloy's
magnetic properties will be improved by control of internal stress and grant of induced magnetic anisotropy with heat
treatment. In this paper, we fabricated ring and cylinder samples of two kinds Glassy alloys and evaluated its magnetic
property. As a result, we found the relative permeability of ring samples is about 400 and that of cylinder samples is
about 120. Residual magnetization of cylindrical magnetic shield is about 0.10 mT. Transverse shielding factor for AC

magnetic field is about 10.
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Fig. 1  Schematic design of measurement setup for ring

samples.
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Fig.2  Schematic design of measurement setup for

tube samples.
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Table 1  Specifications of samples.
Sample name Composition Heat treatment | A7x (°C)
?ilr‘tl)i g Fes6Sis 7BsPo sCs g
- 450°CX1h | about50
Ring Nb Fe,Sio ¢B14Nb
Tube Nb 72919,6B14.4Nb4
Tube PC F el4Ni7gMO4A5CU3‘5 (Ul'lkIlOWIl) -
Table 2 Size of tube samples.
Parameter - Value
Ring Tube
Inner diameter, D; (mm) 9.6 6
Outer diameter, D, (mm) 19.3 7.2
Mean diameter, D (mm) 14.5 6.6
Height, 4 (mm) 0.2 60
Cross section, 4 (mm°) 0.97 36
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(b) Tube
Fig.4 Photos of samples.
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permeability.
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Table 4 Measured value of w,.

... Incremental permeability, z@H =10A/m
Composition alp L, 4o
Ring Tube
Fe7GSi5A7B5P9A5C3A3 400 110
Fe7QSi9‘6B14A4Nb4 370 120
F614Ni7gM04_5CU3_5 - 4600
10000 T T T
® TubeC
A TubeNb } Glassy alloy
*  Tube PC
1000
g
i * 4
::g . . N * * * * *
%" 100 \ISF =200
2}
=
7
2
% 10 1 2 2 a2 a & & & & o
E UISF=10
1 \ . \ . . .
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External magnetic field, i, (uT)
Fig.9  Estimated values of 7SF as a function of external

magnetic flux density at 60 Hz.
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