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Highly Efficient Motor Using Soft Magnetic Material with Super-Low Iron Loss
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Abstract

The aim of this study is to improve the efficiency of motors for refrigerators by using a soft magnetic film with a structure of
nanometer-size grains. The authors succeeded in developing a manufacturing process for the motor and demonstrating its rotation. The
manufacturing process consists of rapidly quenching a molten alloy to produce a thin film, forming the thin film into core sheets,
annealing the core sheets to generate a nanometer-sized grain structure, piling the core sheets, and wiring. The efficiency of the
experimental motor is greatly improved, +3.1 % compared with a magnetic steel one. This is the result of reducing iron loss, which is
an energy loss, by 60 %. Furthermore, a compressor using this motor has a large improvement in Coefficient of Performance (COP),
+2.9 % compared with a magnetic steel one. The developed motor will make it possible to save electric energy in refrigerators.
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Fig. 1 Change of efficiency in compressor motor for refrigerator
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Fig. 2 Illustration of hysteresis curve
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Table 1 Way to reduce iron loss with material
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Fig. 4 Estimation of efficiency and iron loss in motor
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Fig. 5 Construction of developed motor
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Fig. 7 Transmission electron micrograph of annealed core film
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Fig. 8 Comparison of magnetic properties
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Fig. 9 Appearance of manufactured stator
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Fig. 10 Comparison of efficiency and iron loss in motor
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Fig. 11 Comparison of coefficient of performance
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