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PO3IIMPEHHS METANIeBOi IMIIHIPUYHOT TPyOYacToi 3aroTiBKH 3a JTOTIOMOTOIO
30BHIIIHBOTO 1HIYKTOpa. OTpUMaHO aHATITUYHI PO3B’SI3KM 3a7a4 NMPOHUKHCHHS
«3pi3aHUX» IMIIYJIbCIB 30BHINIHBOI'O MATHITHOT'O TIOJS B  TOHKOCTIHHY
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ABSTRACT

Ljutenko L. A. MAGNETIC-PULSE EXPANSION OF TUBULAR
WORKPIECES by MEANS OF MAGNETIC FIELD PULSES «CUT» by A
CONTROLLED VACUUM SWITCH. Qualifying scientific work on the rights of
the manuscript.

The dissertation on competition of a scientific degree of the candidate of
technical sciences on a speciality 05.09.13 — technique of strong electric and
magnetic fields (14 - electrical engineering) — National technical university
«Kharkiv polytechnic institute» of the Ministry of Education and Science of
Ukraine, Kharkiv, 2021.

Dissertation devoted to determining the shape, dimensions and method for
producing pulses of external magnetic field to ensure dilation of the metal
cylindrical tube workpiece with an external inductor.

Analytical solutions to the problems of penetration of «cut» pulses of the
external magnetic field into thin-walled cylindrical metal workpiece are obtained,
by means of which a criterion analysis of the influence of the pulse shape on the
electrodynamic forces acting on the workpiece is carried out. The probability of the
appearance of «cut» pulses in the discharge circuit of magnetic forming installation
with a controlled vacuum switch has been experimentally investigated. The
reliability of the results obtained was confirmed by experiments on a low-voltage
generator of pulse currents and by performing technological operations on a
magnetic forming unit based on expanding tubular workpieces using an external
inductor. Practical recommendations for finding the parameters of magnetic
forming installation with a controlled vacuum switch to obtain «cut» pulses of
discharge current and perform the necessary technological operations of expansion
of thin-walled metal workpiece by an external inductor are worked out.

The method of magnetic-pulse expansion of tubular metal workpieces has a
patent of Ukraine for a utility model (Patent of Ukraine, IPC B21D 26/14. Method

of magnetic-pulse expansion of tubular metal workpieces / Konovalov O. Ya.,,



2

Lyutenko L. A, Mikhailov V. M.; applicant and patent owner of NTU "KhPI". -
Ne72272. declared 15.02.2012 Publ. 10.08.2012, Bull. Ne 15.—4 p.).

The results of work were used in the implementation of scientific topics
funded from the state budget DR Ne0106U001494, No 01090002401,
Ne0111U002273 at the Department of Engineering Electrophysics and are used in
the educational process of the Department of Engineering Electrophysics of NTU
«KhPI» for students majoring in «141 - Electrical Energetics, Electrical
Engineering and Electromechanics» in the disciplines «Calculation and design of
magnetic-pulse equipment», «Electrophysical technological installations»,
«Electrophysical technologies», as well as in courses, diploma and research works.

Key words: magnetic forming installation, controlled vacuum switch, «cut»
pulse of current, probability of the appearance of «cut» pulse, external inductor,

expansion of tubular workpiece.
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