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Construction of building factor evaluation system for realizing high-power and
high-efficiency motor in wide speed range
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The purpose of this research was to build a "high-speed building factor

evaluation system" and to develop a "stator core excitation method" that can accurately evaluate the
iron loss of the stator core. As a result, a "high-speed building factor evaluation system"
equipped with a high-speed AD / DA converter for evaluating the stator core of a motor used in a
wide speed range was constructed. By incorporating a general-purpose PWM inverter in this system, it
was possible to evaluate the stator core under PWM excitation. Furthermore, the circuit was devised
and an initial trial production of a dedicated PWM inverter was performed. We also developed the ™
winding excitation method" as a stator excitation method that can be applied to stator cores with

many different specifications.
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Fig. 1. Dimensions and photograph of the ring core Fig. 2. Dimensions and photograph of the stator core
made of an electrical steel sheet. (Unit=mm) for a small, high-speed, and high power density motor.
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Fig.3. Block diagram of the measurement system Fig 4. Block diagram of the measurement system under
under general purpose PWM excitation.
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Fig.6. Magnetic flux density distribution of the stator
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Fig. 5. Arrangement of the stator winding excitation
method. winding excitation method analyzed by the 2D FEM.
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(a) 0.08mm_Ring. (b) 0.35mm_Ring.
Fig. 7. B-H curves of the 0.08mm_Ring and the 0.35mm_Ring under the sinusoidal wave excitation (Bexmax=1.0T,

Jfex=50Hz, and 2kHz).
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(a) 0.08mm_Ring.
Fig. 8. BH curves of the 0.08mm_Ring and the 0.35mm_Ring under the simulated PWM wave excitation (m=0.8,
Bexmax=0.5 and l.OT,fm=50Hz,fc=2kHz).

(b) 0.35mm_Ring.
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(a) 0.08mm_Ring. (b) 0.35mm_Ring.
Fig.9. B-H curves (fn=200Hz, fc=10kHz, m=0.6, Bex1s=1.27T).
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Fig.10 The B-H curve under designed and
manufactured PWM inverter excitation (f»=50Hz,
fc=2kHZ, m=0.4, Bexmax:l.ZT).
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Fig.11 Relationship between iron loss and modulation
ratio under designed and manufactured PWM inverter
excitation (f»=50Hz, f-=2kHz).
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Fig.13. BH curves of the 0.08mm_Core under PWM
wave excitation (fm=200 Hz, =5 kHz, Bex1st=1.2 T, and
m=0.6).

Fig.12 BH curves of the 0.08mm_Core with windings
measured by the winding excitation method
(Bexmax:1 .OT,féXZSOHZ and IOOOHZ)
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