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Fig.1 Multi-parameters magnetic properties testing system
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Fig.2 Magnetic properties of samarium-iron alloy
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Fig.4 Sizes of iron core and winding at air gap part
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Fig.5 Relationship between thickness of samarium-iron alloy

block and equivalent magnetic permeability area
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Fig.6  Structure of magnetically controlled reactor
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Fig.7 Magnetic flux direction of magnetically

controlled reactor
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Fig.10  Relationship between stress and time under
different DC currents at point A, B, and C
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Vibration analysis of magnetic controllable reactor considering AE effect

YAN Rong-ge'?, ZHANG Xiao-jie'”
(1. State Key Laboratory of Reliability and Intelligence of Electrical Equipment,
Hebei University of Technology, Tianjin 300130, China;
2. Key Laboratory of Electromagnetic Field and Electrical Apparatus Reliability of Hebei Province,
Hebei University of Technology, Tianjin 300130, China)

Abstract; The vibration of magnetic controllable reactor (MCR) can be damped by filling the gap of reactor core
with negative giant magnetostrictive material (NGMM ). However, the Young’s modulus £ of NGMM changes in
magnetic field, that is, has AE effect. In this paper, an electromagnetic-mechanical coupled model of MCR consid-
ering the AFE effect is established based on the finite element method. Then the vibration properties of MCR are ana-
lyzed. Finally, the vibration acceleration of a MCR sample is measured. The simulation and experimental results
verify the correctness of the established mathematical model. This thesis provides a theoretical basis to reduce the
vibration of the electrical equipment.

Key words: giant magnetostrictive material ; magnetic controllable reactor; AE effect; finite element method





