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STUDY ON MEASUREMENT OF MAGNETIC PROPERTY USING SINGLE-SHEET TESTER SUPPORTED
CONTROLLER FOR SINUSOIDAL WAVEFORM OF MAGNETIC FLUX DENSITY CONTROL USING
OPTIMIZATION METHOD
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In recent years, electrification of cars and airplanes has been increasingly promoted. Therefore, the

demand for higher efficiency motors is remarkably increasing. When high-efficiency motor is designed, the

loss estimation is performed by numerical electromagnetic field analysis in advance of the practical

manufacturing. To realize highly accurate loss estimation, it is necessary to utilize the magnetic properties of

the electromagnetic steel sheet measured with high accuracy. In this paper, a basic study on magnetic

property measurement using a single-sheet tester designed in our laboratory is carried out. Then, a technique

to efficiently control the secondary-side voltage waveform to a sinusoidal wave using an optimization method

is developed. The validity of the proposed system by comparing the results obtained from the proposed

system with the those derived from the conventional waveform control technique is demonstrated.
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Fig. 4 Measurement system (whole view).
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Fig. 6 Photograph of medium SST (y - zplane).
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TABLE1 SPECIFICATION OF SINGLE SHEET

Tester Single sheet
Material 35A300
) 264
Actual material | I (unit: )
Cross sectional area
S [mm?] 24.5
M tic path
agnetic pa 0.188
[[m]
Saturation magnetic 20
flux density By [T] :
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TABLEII PARAMETERS FOR WAVEFORM CONTROL

f [HZ] bgoal [T] Nmax nr At [HS] ﬂinit, Aﬂ gopt [%]
50 1.7 14 11,042| 192 [10#[10* 5
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Fig. 7 Magnetic flux density by Conventional method.
(a) Without initial waveform estimation. (b) With initial
waveform estimation.
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Fig. 8 Magnetic flux density controlled by steepest descent
method. (a) Without initial waveform estimation. (b) With
initial waveform estimation.
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TABLE III ERROR RATE OF FORM FACTOR AT EACH STEP

Waveform error rate [%]
Itr. Conventional method [ Steepest descent method
without est.| with est. [without est.| with est.
Oth 22.44 10.93 25.16 12.36
Ist 10.68 8.20 19.10 10.14
2nd 7.52 5.83 12.19 8.87
3rd 6.57 4.68 11.65 8.57
4th 5.19 3.46 10.88 5.28
5th 4.61 4.19 5.27
6th 6.62 3.88
30 - - -
= Conv. without estimation
mmmm Conv. with estimation
20 mmmm SDM without estimation
§ mm SPDM with estimation
T
W
10
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Fig. 9 Comparison about the error rate of form factor in each
technique.
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TABLE IV IRON LOSS DERIVED FROM WAVEFORM CONTROL

METHOD

Conventional method |Steepest descent method

Method

without est.| with est. [without est.| with est.

W; [W/kg]| 643 6.24 6.83 6.36
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