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1. EnextpomarHiTHuU 6araTorapaMmeTpOBU [1IEPETBOPIOBAY 3 IPOCTOPOBO-TIEPIOAMYHUM I10JIEM 151 KOHTPOJIIO

LUMJIIHAPUYHUX BUPOOiB

2. Multi-parameter electromagnetic transducer with spatially-periodic field for controlling cylindrical products

Pedepar:
1. B po6oTi po3pobeHa ¢izuko-MaTreMaTudHa MOJIe b €JIeKTPOMAarHiTHOTO NTePETBOPIOBaYa 3 HEOJHOPITHUM

PO3IIOLiNOM €JIEKTPOMAarHiTHOrO I0JIsl IPOBiAHMKA 3i CTPYMOM, PO3TAaIIOBAHOTO Y3[0BX 6i4HOI TOBEPXHI

LUWIIHIPUYHOTO BUPOOY Ha JesKill BicTaHi d Bif LeHTpa MeTaneBoro NuliHapa pafiyca a. OTpuMaHO MaTeMaTUYHi

BUPA3U JJ151 BU3HAYEHHS HAIIPY>KEHOCTI MarHiTHOTO MOJIs [J14 r-i i 0-i CK/IafoBoi, CTBOPIOBAHOTO CTPYMOM OZHOTO

IIpoBifHKKA 260 nosoca. [IpoBesieHo 061K TOBIIMHU CTPIUKM NOJII0CA, SKUI IPU3BOJUTD 10 3aMiHU B GPOpMYyJIax

L7151 HAalIPY>KEHOCTI MOJIs1 3HAaY€HHS I' Ha AesKUM e(eKTUBHUM pafiyc. OTpUMaHO MaTeMaTU4dHi BUPa3u IJIst



aMIuIiTyau i gpasu n-i mpocTOpoBOi rapMOHIKM CUTHAJY IIEPETBOPIOBAYA, 1110 HABOJUTHCS B BUMiPIOBAJIbHUX
00MOTKaX, pO3TalllOBaHUX Y3[0BX [IOBEPXHI LWIIHIPUIHOTO 006'€KTY KOHTPOJIIO 3 KYTOBOK KOOPIMHATOIO O IO KOJIY
paziyca d. [lns niaTBepAKeHHs aleKBaTHOCTI 3aIIPOIIOHOBAHOI MOJIeJli IIEpeTBOPIoBaYa ITPOBeeHi €KCIIEPUMEHTH,
sIKi [TOKa3aj1 XOPOIMI 36ir MiXK pO3PaxyHKOBHMMH i €KCIIEpUMEHTaIbHUMUY 3HadeHHsIMU EPC curnany
nepeTBopioBava. Po3po6sieHo MeTo[] Ha OCHOBI €JIeKTPOMAarHiTHOIO IIEPETBOPIOBAYA 3 BOMA ITOJII0CAMU i Pi3HUM
HaMpsiIMKoM cTpyMmy. OTpuMaHoO yHiBepcasbHi (PyHKLII IepeTBOpeHHs 3 BUKOpUCTaHHIM 1-i i 3-1 mpocTopoBUx
rapMOHIK, a TaKOXX 3alIPOIIOHOBAHUI aJITOPUTM peadisalii 6araTornapameTpoBOro KOHTPOJIO [IapaMeTpiB

LUMJIIHAPUYHNX BUPOOIB.

2. The physic-mathematical model of an electromagnetic transducer with non-uniform distribution of an
electromagnetic field for a conductor with a current located along the lateral surface of a cylindrical product at a
distance d from the center of a metallic cylinder of radius a. Mathematical expressions are obtained to determine
the intensity of the mag-netic field for r-th and o-th components, generated by the current of one conductor (or
pole with finite angular dimensions). The thickness of the pole with a total current is taken into account, which
leads to the replacement of r quantity in the formulas for field strength by effective radius. Mathematical
expressions are obtained to determine amplitude and phase of transducer’s signal n-th spatial harmonics, which
are generated in the measuring windings located along the surface of the cylindrical object with the angular
coordinate o on a circle of radius d. Experiments have been carried out to confirm the adequacy of the transducer’
proposed model, which showed the difference between the calculated and ex-perimentally obtained values of the
EMF of the transducer’ output signal. The method based on the electromagnetic trans-ducer with two magnetized
poles and a different direction of current is developed. The universal functions of conversion with use of 1-st and
3-rd spatial harmonics are obtained, also the algorithm of realization of cylindrical wares’ parameters multi-
parameter control is offered.
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