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A New Algorithm of B-waveform Control for the Measurement of Two—-dimensional
Magnetic Properties of Electrical Steel Sheets using Single Sheet Tester

B vk MR R B e
(Young-Hwan Eum * Hee-Sung Yoon * Chang-Seop Koh)

Abstract - The measurement of two-dimensional magnetic properties of electrical steel sheet using single sheet tester
(SST) requires to control the B-waveform as sinusoidal. The SST electric circuit, in general, has inductance, and this
makes the phase lag in electric current. For this reason, the induced voltages of H- or B-coil may have phase difference
from the exciting voltage. In this paper, a new algorithm is developed to compensate the phase difference and makes the
B-waveform control efficient. The developed algorithm experimentally calculates the phase difference based on the
measured waveform of the induced voltage for the magnetic field intensity along tansverse direction. By using the
proposed algorithm, the two-dimensional magnetic properties of grain-orientated electrical steel sheet (30PG110) is
measured up to 2T. By comparing the measured B- and H-waveforms, the effectiveness of the proposed algorithm is

proven.
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Bp(t)= B, cosOsin(wt) [T] (1)
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Fig. 1 Double-excitation-type Single Sheet Tester
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Fig. 2 Two-dimensional alternating magnetic field
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Fig. 3 Configuration of 2D single sheet tester
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Fig. 4 Equivalent magnetic circuit of 2D single sheet tester
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Fig. & Equivalent circuit of 2D Single Sheet Tester
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Fig. 6 Phase diagram of exciting voltage( v,) and Induced
voltage( e p)
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Reference point 1

(a) reference pomts

(c) phase difference from reference point 2.
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Fig. 8 Reference points for the measurement of the
phase difference between exciting and induced
voltages.
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Fig. 9 Waveform of the induced voltage by using
proposed method (reference point 2).
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30PGI10(LS) at 50Hz
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Fig. 14 2D magnetic properties of electrical steel sheet
(30PG110, 50Hz)
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