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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 29.19

Tema guceprauii:
1. EnexTpoMarHiTHu 6araTornapaMmeTpoBUil IEPETBOPIOBAY 3 MPOCTOPOBO-TIEPiOUYHUM TIOJIEM [JIs1 KOHTPOJIIO

LWJIIHAPUYHUX BUPOOIB

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

Pedepar:

1. B po6oTi po3pobiieHa (isuKo-MaTeMaTU4YHA MOJIeJIb €JIEKTPOMArHiTHOTO IEPETBOPIOBaya 3 HEOJHOPIZHUM
PO3II0JiNIOM eJIeKTPOMarHiTHOrO 10JIs IPOBiAHUKA 31 CTPYMOM, PO3TAaIlIOBAHOTO Y3[0BX O6i4HOI ITOBEPXHi
LUMJIIHAPUYHOTO BUPOOY Ha JesKill BifcTaHi d Bif, LieHTpa MeTayleBoro HuiiHapa pagiyca a. OTpuMaHo MaTeMaTUydHi
BUPAa3u [J1s1 BUBHAYEHHS HAINIPY>KEHOCTI MarHiTHOTO MoJist 4Jjis r-ii 0-1 CKy1afoBoi, CTBOPIOBAHOIO CTPYMOM OLHOTO
IIpoBizHMKA abo nomoca. [IpoBeeHo 061K TOBIIMHY CTPIUKY ITOJIIOCA, SIKUW IPU3BOIUTH 10 3aMiHU B GOpMyJiax
L7151 HAalIPY>KEHOCT] 0J1s1 3HaYeHHs I' Ha AesiKul eekTUBHUMN pasiyc. OTprUMaHO MaTeMaTUydHi BUpasu JJ1st
aMIIiTYu i a3y n-i MpOCTOPOBOI FAPMOHIKU CUTHAJY IEPETBOPIOBAYA, 110 HABOAUTHCS B BUMIPIOBAJIbHUX
0OMOTKaX, pO3TallOBaHUX Y3IOBX [IOBEPXHI HUITIHIPUIHOTO 06'€KTY KOHTPOJIIO 3 KYTOBOIO KOOPIMHATOIO O IO KOJIY

paziyca d. [lns nigTBepAsKeHHs aleKBaTHOCTI 3aIIPOIIOHOBAHOI MOJIeJli IIepeTBOPIOBayYa IIPOBeieHi eKCIIepUMEHTH,



sIKi TIOKa3aJI1 XOPOIIN 36ir Mi>K pO3paXyHKOBUMHU i eKCIlepUMeHTaIbHUMU 3HaueHHsIMU EPC curnainy
nepeTBopioBavya. Po3po61eHo METo/ Ha OCHOBI €JIEKTPOMAarHiTHOTrO ePEeTBOPIOBAYa 3 JBOMA IMOJII0CAMU i pi3HUM
HamnpsiMKoM cTpyMmy. OTpuMaHoO yHiBepcasbHi (PyHKLii IepeTBOPEHHS 3 BUKOpUCTaHHIM 1-i i 3-1 mpocTopoBUx
rapMOHIK, a TaKOX 3alIPOIIOHOBAaHNI aJITOPUTM peaslisalii 6araTonapameTpoBOro KOHTPOJIKO IapaMeTpiB

LUWITiHIPUYHUX 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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