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Direct Measurement of Local Magnetic Properties
in Stator Core of Rotating Induction Motor
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A new method for measuring the distribution of magnetic properties in a stator of a motor under rotating state has been
developed by using a two-dimensional magnetic sensor with needle probes and Hall elements. By this method, the dis-
tributions of local magnetic field, flux density and iron losses in an induction motor core can be measured. The effects of
loaded torque and core material properties on the motor iron losses were clarified from the viewpoint of the local mag-

netic properties.
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Table 1 Specifications of tested induction motor

Input voltage w) 100
Frequency (Hz) 60
Excitation waveform Sine wave
Rated capacity W) 600

Flux density in teeth  (T) 1.5
Dimension (mm) od ¢112 X h80

Table 2 Magnetic properties of core material

Core material 50RM400 50RMA350
Wis/so (W/kg) 2.86 3.17
Bs, (D) 1.71 1.76
Stress-relief annealing At 750°C for 2h in N,
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Fig. 1 Schematic view of measurement
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Fig. 2 Outline of measuring system
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Fig. 3 Contour maps of maximum magnetic field at no load
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Fig. 4 Contour maps of maximum flux density at no load
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Fig. 5 Contour maps of input magnetic energy in » and 6 direc-
tions at no load

Fig. 6 Contour map of input magnetic energy at no load
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Fig. 7 Contour map of input magnetic energy at a torque of
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Fig. 8 Torque dependence of averaged local magnetic properties
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Fig. 9 Distribution of & component of maximum magnetic field
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Fig. 10 Contour maps of difference in local magnetic properties
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