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VECTOR POTENTIAL AND COMPONENTS OF THE MAGNETIC FIELD
INDUCTION OF TRANSMISSION EDDY CURRENT TRANSDUCER

IN THE FEEDING PIPE

M. A. Yatsun, A. M. Yatsun

National University ”Lviv Polytechnic”

Lviv National Agrarian University
Pig technical diagnostics of main pipelines provides establishment of the actual pipe wall thick-
ness, detection of defects, such as a discontinuity and the determination of the profile of its sur-
face. When diagnosing the technical state of pipelines, intellectual pistons, developed on the
basis of eddy current, magnetic and acoustic (ultrasonic) methods of control are used. The ad-
vantages of eddy current inspection method are no need of contact, absence of residual magne-
tic effects and the ability to detect surface cracks with a small opening and defects of the dela-
mination of the pipeline metal. Vector potential of the magnetic field, transformed by Laplace,
the radial and axial components of the magnetic induction of the primary internal eddy current
probe of transmission type with an excitation winding consisting of two counter enabled
shielded circular cylindrical coils of rectangular cross-section with a current of arbitrary shape,
which include a measurable winding and located inside the tube, are determined. According to
the obtained analytical expressions the graphs of the axial distribution of certain radial and
axial components, introduced by the object of control and the total component of the magnetic
induction on the inner surface of the pipe upon excitation of the transducer with the pulses of
rectangular shape with a unit current density, are calculated and presented. Such an arrange-
ment of the excitation winding is recommended to be used for localization and better homoge-
neity of the magnetic field when diagnosing of the technical condition of the internal surface of
pipelines. The obtained results should be used for diagnosing the technical state of the internal
surface of the pipelines to determine the informative value of the primary measuring circle with
the considered primary microstrobe converter and their sensitivities to the parameters and
defects of the object of control for the purpose of multi-parameter information resolution.

Keywords: vectorial potential, radial and axial constituents of magnetic induction, indoor in-
ternal eddy current transformer, localization and homogeneity of the magnetic field, diagnos-
tics of pipelines.
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