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耦合改进型矢量磁滞模型的变压器磁场分析及实验研究
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摘要： 为了准确分析变压器、电机等电工设备的磁性能，在基于传统Chua-type模型的基础上，提出了一种直接描述电工钢片磁场强

度H与磁通密度B数学关系的改进型矢量磁滞模型，其中模型参数由单片电工钢片磁特性测量系统获得；推导了不同轧制方向磁滞模型

的数学表达式，讨论了耦合该磁滞模型的时步有限元计算的收敛性，并通过对单相变压器铁心模型磁场的实验测试，验证了耦合磁滞模

型有限元分析的有效性。
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Finite Element Analysis of Magnetic Field in Transformer Core Coupled With Improved Vector 
Hysteresis Model and Its Experimental Verification
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Abstract: In order to improve the computation accuracy of magnetic characteristic for transformers and electric 
machines, an improved vector magnetic hysteresis model was proposed based on classical Chua-type model with the 
direct description of the mathematical relation between the magnetic field intensity H and magnetic flux density B. In this 
model, the parameters was derived from the measured data of magnetic property employing the 2-D single steel sheet 
measuring apparatus. The mathematical formular of proposed model taking the angle between the rolling direction and x-
axis into account was described. The finite element (FE) formulation coupled with the proposed model was derived, and the 
convergence of FE computation was discussed. By comparing the numerical results of magnetic field with experimental 
ones in the single transformer core model, the effectiveness of the proposed magnetic model and FE formulation was 
investigated.
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