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Standard test methods for measurement of maghetic
properties of power magnetic materials are described.

As one of the principal power magnetic materials,
electrical steel sheet is used for magnetic circuits in
various electrical machines. The Epstein tester is gen-
erally used to evaluate this material’s magnetic prop-
erties because it has been used for a long time and the
design theory was established based on an enormous
amount of data measured by the Epstein tester. If the
measured data are applied to precise evaluation of
magnetic properties, however, the Epstein tester may
be inadequate because of the configuration of the spec-
imen and the method for calculating magnetic field
strength by means of the magnetizing current method
using a constant effective magnetic path length. As an
alternative, a single sheet tester (SST) using the H-coil
method was developed in Japan in the early 1970s.
The SST can provide the nearly uniform magnetiza-
tion of a wide region, and the H-coil method can direct-
ly estimate the magnetic field strength on the surface
of the specimen. Therefore, the SST is favourable for
preparing a database of magnetic properties for ad-
vanced design of magnetic circuits.

In electrical machines, structural steels are also used
for brackets, bolts, supporting jigs, and so on. The
specimen for structural steel is solid in general, and the
SST cannot be applied. For a solid specimen, the
permeameter was conceived. However, the electromag-
net is very convenient because of its higher excitation
and simpler preparation of the specimen.

Recently the magnetic properties of electrical steel
sheet under applied stress have been discussed for
accurate estimates of core losses, aiming at higher effi-
ciency. As the relationship between mechanical and
magnetic properties should be measured, more sophis-
ticated measuring techniques are required.

Key words: power magnetic material, electrical steel
sheet, structural steel, solid specimen, magnetic proper-
ty, magnetic anisotropy, two-dimensional magnetic
property, effect of mechanical stress application, stan-
dard testing method, single sheet tester (SST), electro-
magnet
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Fig. 1 One-dimensional single sheet tester.
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Fig. 3 Effect of frequency on hysteresis loops.
(30P105).
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Fig. 4 Single sheet tester for a 500-mm-width
specimen.
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Fig. 5 Effective magnetic path lengths.
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Fig. 6 Relationship between B and H.
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Fig. 7 Two-dimensional single sheet tester.
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Fig. 8 Schematic diagram of two-dimensional SST.
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Fig. 9 B-H curves (35G165, 50 Hz).
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Fig. 10 Two-dimensional magnetization property.
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Fig. 11 Electromagnet.
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Fig. 12 Configuration of specimen and sensors.
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Fig. 13 Magnetic field distributions.
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Fig. 14 p<Bn curves (S45C).
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Fig. 15 Equipment for measuring magnetic
properties during stress application.
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Fig. 16 Hysteresis loops.
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Fig. 17 Magnetic properties during stress
application (50A 1300, 50 Hz).
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