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Fig.1 Single sheet measuring device for magnetizing feature
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Fig.2 Magnetostriction measurement device
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Fig.3 Measuring principle of magnetic properties of roll-core
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Fig.5 Comparison of B-H curve measurement results
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Fig.6 Measurement results of magnetostrictive properties

of amorphous alloys
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Tab.1 Main parameters of amorphous roll-core
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Fig.7  Amorphous alloy core model and FEM model
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Fig.8 Flux density distribution result of amorphous

core under 20°C and 70°C
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Fig.11  Vibration measuring platform and schematic diagram
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Tab.2  Acceleration amplitude comparison of calculated

value with the measured value
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Tab.3  Results of vibration measurement point acceleration

amplitude changing with temperature
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70 0. 827 0. 362 0. 402
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Fig.13  Curve of vibration acceleration amplitude

versus temperature
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Effects of temperatures on magnetic properties and vibration
of amorphous alloy roll-core

HAN Tian-heng', ZHU Li-hua', SHA Rui', SHI Yong-heng', ZHANG Lu-yu®
(1. Tianjin Key Laboratory of Advanced Technology of Electrical Engineering and Energy,
Tianjin Polytechnic University, Tianjin 300387, China;
2. Tianjin Tebian Electric Apparatus Transformer Stock Co., Lid., Tianjin 300308, China)

Abstract : Amorphous alloy as a new type of energy-saving core material has a wide application prospect in electri-
cal equipment because of its low loss characteristic. The actual operating environment of amorphous transformer is
complex, and the operating temperature of the core will increase with the ambient temperature. Meanwhile, the core
itself has a temperature rise effect, so the influence of the core temperature on the magnetic properties and vibration
characteristics of amorphous materials cannot be ignored. In order to analyze the vibration of amorphous core more
accurately, the magnetic properties of amorphous steel strip without annealing are measured first, and the magneti-
zation characteristics of amorphous roll-core after annealing at different temperatures are compared and analyzed.
Based on the magnetostrictive effect, the magneto-mechanical coupled finite element model of amorphous roll-core
is established, and the magnetic density and stress of amorphous core are simulated. Finally, the vibration accelera-
tion of the amorphous core is measured by a vibration analyzer, and the vibration acceleration changes of the amor-
phous core at different temperatures are analyzed.

Key words: amorphous alloy roll-core; temperature influence ; magnetic properties measurement; vibration analy-

sis



