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Rotating permanent-magnets demagnetization is able to demagnetize
a magnetized sample on the moving belt within comparatively short
time. However, the operation principle of the demagnetization has not
clarified yet.This paper discusses the mechanism of demagnetization and
the relationship between structure of the demagnetizer and effect of
demagnetization. The following points are obtained. (1) It is clarified
experimentally that the mechanism of the demagnetization can be ac-
counted for loop-attenuation demagnetization. A reasonable relationship
between the demagnetizing frequencv and the velocity of a sample is also
proposed. (2) An empirical equation for demagnetization is shown ana-
lytically that three important parameters are closely related to the magne-
tized energies and the magnetic poles of the permanent-magnets.

Key words: demagnetizer, loop-attenuation demagnetization, demagne-
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Fig. 1 Fundamental structure of the rotating permanent-magnets
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Table 1 Principal specifications of the demagnetizer.

Item Symbol | Value {Unit]
Belt velocity v 1-200 [mm/s]
Rotational frequency n 500 - 1300 [min™']
Frequency of demagnetizing field f 25 -65 [Hz]*
ZAN
Shape I‘l
N
Number of pole pairs P 3

* f =npl60

Table 2 Specifications of the magnet on the demagnetizing roll.

Item ! Symbol | Value [Unit]
Residual magnetic flux density B, 1.16 [T]
Coercive force H. 780 [kA/m]
Length ! 116 [mm]
Width w 20 [mm]
Thickness d 10 [mm]
Maximum energy product (BH)max | 255 [kJ/m3 ]
Material Nd-Fe-B

Motor for
belt drive

Fig. 2 Rotating permanent-magnets demagnetizer (the length and width
of the belt are 900 mm and 150 mm, respectively).
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Fig. 3 Distribution of the field strength Hy and flux density By on the
belt (v = 50 mm/s, f = 25 Hz, x = 0 mm, without a sample).
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Fig. 4 Demagnetizing mechanism of the demagnetizer.
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Fig. 5 Structure of the sample and distribution of the 3-dimensional
residual flux density Br, Bry, and By, (unit : mm).
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Fig. 6 Initial magnetization curve of S45C
(Hn=5kA/m, Bw=158T, H.=0.66kA/m).
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Fig. 7 Method of magnetizing the sample.
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Fig. 8 Distribution of the residual flux density By on the surface of
the sample before and after demagnetization (v = 200 mm/s, f = 25
Hz).
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Fig. 9 Dependency of the residual flux density Bry on the surface of the
sample on the velocity of the sample as a parameter of the dem-agnetizing
frequency f.
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Fig. 10 Distribution of the field strength Hy on the belt at a
displacement of y =0-150 mm.
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Fig. 11 Approximation of the demagnetizing curve Hy on the

displacement y (d = 10 mm, /=116 mm, w=20 mm, without a sample).
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Fig. 12 Dependency of the demagnetizing curve Hy on the
displacement y as a parameter of the thickness d of the magnet (/
=116 mm , w =20 mm).
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Fig. 14 Hy/Hymy - y characteristics as parameters of the thickness of

the magnet, d (/ = 116 mm, w = 20 mm).
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Fig. 16 Demagnetizing curves of three kinds of roll (x = 0 mm,
without a sample).
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