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DEVELOPMENT OF MAGNETIC PROPERTY MEASUREMENT EQUIPMENT USING EPSTEIN FRAME

—PERFORMANCE COMPARISON WITH SINGLE SHEET TESTER-

K w9
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The Epstein frame is one of the very effective magnetic testers for measuring the
magnetic properties of electromagnetic steel sheets used as the main iron core material of
motors. There is no need to use yokes to measure magnetic properties with the Epstein
tester. Therefore, it is possible to measure in the state of a single magnetic material. In
addition, the method for measuring magnetism in the audible frequency range has been
standardized by JIS. However, in Japan, single sheet tester, which are easy to automate,
simple in structure, and inexpensive, are more commonly used. In this paper, we
compared the measurement performance of Epstein frame with that of single sheet tester.
The excitation current method was adopted as the calculation of the magnetic field in each
magnetic tester. In addition, distortion of the magnetic flux density waveform occurs in
the high magnetic flux density region. Therefore, in order to unify the measurement
conditions, waveform control was performed so that the magnetic flux density waveform
would be sinusoidal. In order to compare the performance of the magnetic measurements
of the Epstein frame and single sheet tester at varying frequencies, the DC hysteresis
characteristics were derived using the dual frequency method. As a result, it was
confirmed that the measurement results of the Epstein frame were more consistent and
less affected by the frequency change than those of the single sheet tester.
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Fig. 1. Estimation method of DC hysteresis characteristics.
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Fig. 3. Epstein frame.
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Fig. 5. Single sheet tester.
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Fig. 6. Comparison result with other research institutions.
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Fig. 7. Measurement result of each magnetic tester.

TABLE I IRON Loss OF EACH MAGNETIC TESTER

Iron loss [W/kg]
B [T]| Epstein frame [Single sheet tester
50 Hz| 100 Hz | 50 Hz | 100 Hz
0.1 | 0.01 | 0.03 | 0.01 0.03
0.2 | 0.06 | 0.13 | 0.05 0.14
03 /014 | 031 | 0.12 0.26
0.4 | 023 | 052 | 0.20 0.46
05 | 033 | 0.80 | 0.27 0.65
0.6 | 0.46 | 1.08 | 0.37 0.85
0.7 | 059 | 141 | 047 1.11
08 |0.75 | 1.79 | 0.59 1.36
09 094 | 221 | 071 1.68
1.0 | 1.13 | 267 | 0.85 2.00
1.1 1136 | 3.19 | 1.02 2.46
12 1160 | 3.74 | 1.19 2.86
13 1187 | 426 | 1.41 3.38
14 1219 | 496 | 1.64 4.06
15 246 | 566 | 1.93 4.65
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Fig. 8 Comparison of iron loss of each material.
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Fig. 9. Hysteresis loss coefficient for each magnetic tester.

TABLE II HYSTERESIS L0ss COEFFICIENT OF EACH MAGNETIC

TESTER
B[T] Hysteresis loss coefficient [Kyx10"-3]
Epstein frame Single sheet tester
0.1 0.18 0.18
0.2 1.01 1.01
0.3 2.39 2.06
0.4 3.93 3.42
0.5 5.48 4.84
0.6 7.18 6.10
0.7 9.66 7.74
0.8 12.31 9.72
0.9 14.59 11.59
1.0 18.29 13.84
1.1 21.84 15.90
1.2 25.86 18.76
1.3 29.75 22.71
1.4 35.04 24.82
1.5 39.31 28.41
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