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Automatic Magnetic Measurement for Bar Magnetic Materials by the Yoke Method,
and Change in the Value of the Coercive Force with the Measurement Time
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Automatic magnetic measurement for bar specimens of
soft magnetic materials was studied by means of the yoke
method. A new magnetizing apparatus was designed to
reduce to zero the difference between the magnetic flux
densities induced in the center and the end search coil, in
order to correct the self-demagnetization. This method
allows accurate, magnetic measurements to be made for
bar specimens of magnetic pure iron, as well as for the
conventional ring specimens. On the other hand, a quicker
measurement speed of the hysteresis loop and a larger sec-
tional area shows an increase in the apparent coercive
force due to the phenomenon of the delay of magnetiza-
tion in this measurement method.
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Fig.1 Yoke method apparatus for automatic magnet-
ic measurement.
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Table 1 Chemical composition of a specimen
wt.%

Cc Si Mn P S Cu Ni Cr Al N 0]

0005 o001 017 0009 0003 001 0.01 003 0030 0001 00010
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Fig. 3 Magnetizing and hysteresis curves before
compensation for the demagnetization.

:’J‘ 12 16 r 16

= 1 [Oe] | 3 [Oe] ,uﬁiitihk
210 15 15 [act A A
g J i LT
g I S oo 5 [Oe]
o8 — 14 4] 14 :

> i |

2 puuag o I | -

£ 6 - 13 Diameter of specimen [mm)

e .k/’::/ ! B0 @75 A5

S 4 » 12 LT L [ 1

2 6 10 14 18 2 6 10 14 18 2 6 10 14 18

Location [ cm]

Fig. 4 Distribution of the magnetic flux density
before compensation for the demagnetization.
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Fig. 5 Magnetizing and hysteresis curves after
compensation for the demagnetization.
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Fig. 6 Distribution of the magnetic flux density
after compensation for the demagnetization.
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Fig. 7 Change in the hysteresis curves with the
measurement time before and after compensation for
the demagnetization.
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Fig. 8 Relation of the apparent coercive force and

the measurement before and after compensation for
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Fig. 9 Relation of the apparent coercive force and
the reverse of the measurement time before and after
compensation for the demagnetization.
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Fig. 10 Delay of the magnetization with the keeping
time before and after compensation for the demagneti-
zation.
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Fig. 11 Relation between the dalay of the magnetic
flux density and the measurement time before and
after compensation for the demagnetization.
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Fig. 12 Relation between the changing ratio of the
apparent coercive force and the delay of magnetic
flux density before and after compensation for the
demagnetization.
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