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Computer Simulatien of A Power Supply Circuit for
Continucus-Wave Magnetron

(Won Soo Kim, Jung Woong Ra)

Abstract

A computer-aided design for a power supply circuit of a continuous-wave magnetron
is proposed. A ferro resonant transformer is represented by the =z-equivalent circuit,
which is more convenient in analyzing the nonlinearity than the well-known T-equiv-
alent circuit. The magnetization characteristic of a ferromagnetic core is represented by
i=ag+bg’, where 7 is the magnetization current, ¢ is the magnetic flux, and @ and & are
constants. Magnetron and diede characteristics are approximated by piecewise-linear mo-
del. Load current waveforms and average anode currents of the magentron are obtained
by the above computer calculation for given values of capacitance, leakage inductance and
turn ratio of the power supply circuit. The computer results are compared with the
experimental measurements and calculations from approximated analytical design equat-
ions to establish validities of computer simulation method and approximated analytical
design equations. It is found that the analytical design equations loose their accuracies
for low magnetization current regime.
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Fig. 1. Half wave doubler type ferro resonant
power supply
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Fig. 2. Core structure of the ferroresonant tran-
sfomor(a) and its equivalent circuit(bh)
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Fig. 3. Equivalent circuits of the Power Supply
(a) with transformer of turn ratio a,
(b) transformed into primary side
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Fig. 4. Voltage(V), current(i) and flux linkage(¢)
waveforms
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Fig. 7. Equivalent circuits(a) and its network graph(b)
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Table 1. Design data obtained from the analy-
tical design equation
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