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Pentru rezolvarea problemelor de calcul al campului electromagnetic in structuri 2D, imobile, liniare sau
neliniare se pot utiliza metode foarte simple si eficiente. Metodele cele mai folosite pentru determinarea acestor
tipuri de probleme sunt metodele diferentiale dintre care metoda elementului finit (FEM) este cea mai utilizata.
Cuplarea metodei elementului finit cu metoda de punct fix a polarizatiei reprezintd o procedura foarte eficienta
de rezolvare a problemelor de calcul al cimp magnetic in care apar si corpuri feromagnetice. In cazul aplicatiilor
in care intervin domenii 3D, nemarginite si medii in miscare, utilizarea metodelor integrale de calcul al campului
magnetic prezintd avantaje evidente in comparatie cu metodele diferentiale. Metoda de punct fix a polarizatiei
permite utilizarea ecuatiei integrale a curentilor turbionari pentru determinarea cdmpului electromagnetic in
structuri 3D, cu medii neliniare. Solufionarea numericd a ecuatiei integrale se face prin tehnica Galerkin,
utilizind elementele de muchie de ordinul 1, intr-o retea tetraedrald de discretizare. Conditia de etalonare
topologica permite ca necunoscutele active sa fie doar elementele de muchie asociate unui coarbore in graful
muchiilor. Pentru discretizarea cAmpului de polarizatii, se utilizeaza o retea poliedrald ce poate fi diferitd de cea
folositd la discretizarea densitatii de curent. in cazul structurilor cu corpuri In miscare, retelele de discretizare
raman neschimbate §i se recalculeaza doar termenul liber al ecuatiei integrale si submatricile asociate corpurilor
cu miscare relativa.
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For solving electromagnetic field problems in stationary, linear or nonlinear 2D domains, very simple and
efficient methods can be used. The most popular methods used for computing this type of problems are the
differential methods and from these the finite element method (FEM) is the most widely utilized. Coupling the
finite element method with the polarization fixed point method is a very efficient procedure for computing the
electromagnetic field problems where ferromagnetic bodies are present. In applications that involve boundless
3D domains and moving bodies, the integral methods used for magnetic field computation have some advantages
compared to differential methods. The polarization fixed point method allows the use of eddy current integral
formulation for the computation of 3D electromagnetic fields in nonlinear media. The numerical solution of the
integral equation is obtained by Galerkin procedures, using first order edge elements in a tetrahedral mesh
network. Topological gauge condition allows the active unknowns to be only edge elements associated with a
cotree in the edges graph. For the discretization of the polarization field a polyhedral mesh is used, which can be
different from that used for the meshing of the current density. In domains with moving bodies, the mesh
remains unchanged and the only term that should be recalculated is the free vector term of the integral equation
and the terms of the matrices associated with bodies with a relative motion.
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