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Abstract

In order to study the magnetostrictive characteristics of amorphous alloy transformer, in this pa-
per, the magnetic characteristics and magnetostrictive characteristics of amorphous alloy strip
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were measured firstly, and a prediction model for the magnetostrictive properties of amorphous
alloy was established. Based on the measured data of magnetic and magnetostrictive characteris-
tics of amorphous alloy, a finite element model of amorphous alloy transformer is established, and
multi-physical field analysis is carried out. By building the magnetostrictive measurement expe-
riments of amorphous alloy transformers at different frequencies, the magnetic characteristics
and magnetostrictive characteristics at different frequencies were analyzed, and according to the
measurement results, the numerical model of amorphous alloy was established for vibration and
noise analysis. The accuracy of the magnetostriction prediction model is proved by comparing the
measured results with the model calculation results.
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Figure 1. Magnetostrictive characteristic measuring device MST500
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Figure 2. Measurement results of amorphous strip
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Figure 3. Particle swarm optimization algorithm diagram
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Figure 4. The magnetic flux density before and after optimization was compared with the experimental results
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Figure 5. Comparison diagram of simulated hysteresis loop measurements under different magnetic fluxes
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Figure 6. Comparison of experimental and simulated magnetostrictive curves at different flux densities
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Figure 7. Numerical calculation model of amorphous core
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Figure 8. Calculation results of magnetic flux density of core
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Figure 9. The stress calculation results of the core
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Figure 10. Calculation results of core noise
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Figure 11. Multi-section results of core noise field
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Figure 12. Experimental schematic diagram
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Figure 13. Vibration acceleration measurement point
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Figure 14. Displacement change of measuring point
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Table 1. The noise value at the measuring point
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