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ABSTRACT

A toroid direct current transformer based on the alternating current transformer’s
principle and structure, applicable for non-contacting ion beam current measurement, was studied.
A feeding of direct current through the transformer exerted with an alternating current resulted in
changing of the operating point, which was previously operated as an odd symmetry mid point of
B-H transfer curve, becoming unsymmetrical and then causing an increasing in amplitude of the
even harmonic detectable at the secondary winding. The measurement of the even harmonic, by
using the real time Fourier transform of time signal, was the key technique for the direct
measurement in this work. Three types of the magneti¢ toroids were used in the study made from
ferrite, MnZn and Metglas alloy materials. It was found that the annealed laminar strip winding
type of Metglas alloy with high permeability, low magnetic saturation, low losses and rectangular
hysteresis, showed a very good sensitivity for the direct current measurement. The use of the two-
toroids-curcuit type with a selected toroids match pair, in which the secondary was connected in
series inphase while the primary was connected in series out of phase, could eliminate the
fundamental frequency that led to a higher sensitivity. It was found from the test using the 500 Hz
square wave, with help of computer PC including the sound card for data acquisition and
processing, that the system could detect the direct current as low as 10 MA with an error of

approximate 5%.





