Integrodifferential Model of Eddy Currents in Axisymmetric Nonmagnetic Bodies
Heated by Moving Inductor
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Abstrakt:

Continual induction heating represents a technological process used in numerous applications (surface drying, tempering and a lot of others). The workpiece (mostly of
rectangular or circular cross-section) is heated by a cylindrical inductor carrying harmonic current slowly moving along it. The basic mathematical model of the process
consists of two partial differential equations describing the distribution of electromagnetic and temperature fields. Both fields are characterized by time variable boundary
conditions. The model is usually solved by numerical algorithms starting from differential techniques. This way requires, however, remeshing of the definition area at each
time level (position of the inductor is permanently changing), which may prove to be somewhat awkward. The paper offers an alternative to this method based on the
integral approach, suitable for solving linear problems of this kind. Instead of magnetic field within the whole definition area this approach directly provides the time
evolution of eddy current densities in the heated body. Derived is the complete system of the integrodifferential equations, representing the continuous mathematical model
for a general 3D arrangement. Its discretization including creation of corresponding numerical schemes is performed, however, only for 2D axisymmetric arrangements.
The methodology is illustrated on a typical example.

Abstrakt v rodném jazyce:

Posuvny indukéni ohfev je proces vyuzivany v etnych aplikacich (povrchové vysouseni, popousténi a dalsi). Vyrobek je ohfivan zpravidla valcovym induktorem
protékanym stfidavym proudem, jenZ se pohybuje podél ného. Zékladni matematicky model procesu sestava ze dvou parcialnich diferencialnich rovnic popisujicich
rozlozZeni elektromagnetického a teplotniho pole. Obé pole jsou charakterizovana asové proménnymi okrajovymi podminkami. Model je zpravidla feSen diferencialnimi
metodami. Tato metoda ovSem vyZaduje pFesitovani oblasti v kazdém €asovém kroku (pozice induktoru se trvale méni), coZ je Casové narocné. Prispévek nabizi
alternativni metodu vychazejici z integralniho pfistupu, jeZ je vhodna pro feSeni linearnich Gloh tohoto typu. Misto ur€ovani pole v celé defini¢ni oblasti tento pfistup
pfimo poskytuje rozvoj proudovych hustot v ohfivaném télese. Je odvozen kompletni systém integrodiferencialnich rovnic, jenZ predstavuje spojity model pro obecné 3D
usporadani. Jeho diskretizace vEetné vytvoreni pFislusnych numerickych schémat je v3ak provedena jen pro 2D osové symetrické uspofadani. Metodika je ilustrovana na
pfikladu.
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