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Bmme enexrpomaraitaoro moust (EMIT) Ha Tio 3a3BHYail CympoOBOIKY€ETHCS
MOSIBOI0 B HBOMY TEMIIEpaTypHOTro MoJjs, Aedopmariii i HanpyskeHb. i ynHHUKN
ICTOTHO BIUTMBAIOTH SK Ha MapaMeTpH OKPEeMHUX TEXHOJIOTIYHHMX MPOLECIB y BUPO-
0ax, Tak i Ha YMOBH iXx ekcruryaraiii. ToMy I aqeKkBaTHOTO onucy (i3mko-mexa-
HIYHHX TIporieciB y Tinmax 3a fii EMII Tpeba BpaxoByBaTH (B paMKax BigIOBiTHHX
MoJIeNelt) B3a€EMO3B’ 130K eJICKTPOMAarHiTHUX, TEIUIOBUX 1 MEXaHIYHUX TPOIIECIB.

VY pobotax [2, 3] moOyzoBaHO MaTeMAaTHYHy MOJENb JJIS KUTBKICHOTO OIHUCY
Ta METOJUKY JOCIHIIKEHHS TePMOHAIPY>KEHOTO CTaHy (PePUTOBUX TiM, CIPHIMHE-
HOTO Ai€fo cnabkux 30BHIMHIX KBasiyctamennx EMII Bucokoi Hecywoi 4acTOTH.
Bonu rpyHTYI0TECS Ha 3araibHiil Teopii B3aemonii EMII 3 marepiaibHUM KOHTH-
HYyMOM (110 MOXX€ OyTH OJIHOYAaCHO HaMarHi4eHHM i MOJISIPU30BaHUM y TIEBHUX
JinsHKax yactoTHoro cnekrpy EMII), B sikiil BIUTMB €JIE€KTPOMArHiTHOIO BHIIPOMi-
HIOBaHHS BPaXOBY€EThCS Yepe3 TEIUIOBHIICHHS 1 TOHAEPOMOTOPHI CHIIH.

Y naniif poOOTi JUIs OLIHKY BIUIMBY BasKJIMBOT'O TEXHOJIOTTYHOTO YHHHHKA He-
PIBHOMIPHOCTI PO3IOALTY 30BHIITHBOTO EIEKTPHYHOTO CTPyMy Ha IapaMeTpu
HU3BKOTEMITEPATYPHOTO HArpiBaHHS IUIACKUX ()EPUTOBHX EIEMEHTIB 3 ypaxyBaH-
HSIM HaIpYXXEHOTO CTaHy (MIIHICHUX XapaKTEPUCTHK) PO3TIITHYTO MOJICIIBHY 3a/a-
4y OpO BH3HAYEHHS Ta JOCITI/DKEHHS TEPMOMEXaHIYHOI MOBEIIHKH (hepuToBOrO
mapy 3a aii kBasiycranenoro EMII, cTBOproBaHOTO CTpyMOM, IIIO TIPOTIKA€E Y CTPY-
MOBI/IHI/ TUTOIMHI, TYCTHHA SIKOTO MAa€ CHHYCOINAIbHUI XapaKkTep 3MiHHU 3a T03-
JIOBXKHBOIO KOOPAMWHATOI. BiAmoBinHO 10 pe3ynbTaTiB, OTpUMaHUX B [2, 3] mis 3a-
JISKHOCTI TPOIIECY HArpiBaHHS BiJ YaCTOTH 30BHINIHBOI €JICKTPOMATHITHOI ii,
IIPUMHATO, 110 Kpyrosa Hecyda yactora EMII nexuts 1no3a okojiaMu pe30HaHCHUX
(KonM TepMOHANpPYXEHHH CTaH Mae MPaKTUYHO KBazicTaTW4HUM Xxapaktep). [Ipn
LIFOMY PO3paxyHKOBa CXeMa CKJIaJa€Thcs 3 3-X €TalliB MMOCTiJOBHOTO BU3HAUCHHS
rapameTpiB, sIKi ONUCYIOTH EISKTPOMArHiTHe, TeMeparypHe 1 MexaHiuHi mosst [1].

JlociimKeHo po3moiiim HaNpy >KEHOCTEH OB, TEIIIOBUILIEHD, TOHIEPOMO-
TOPHUX CHJI 1 TEMIEpaTypH B MIApi 3aJISKHO BiJ HOTO TOBIIMHH, aMILTITyIHO-9ac-
TOTHHX XapaKTepUCTUK 30BHIIHK0r0o EMII i wacToTn cHHYycOinanbHOI 3MiHHU Tyc-
THUHH IHAYKLIIHAHOTO CTPyMYy.

AHaui3 OTpUMaHUX Pe3yJbTaTiB JO3BOJIMB 3pOOUTH BUCHOBKH TIPO BILIHB TIE-
PIOIUYHOCTI PO3MOILTY 32 KOOPIMHATOIO 30BHIITHHOTO EIEKTPUIHOTO CTPYMy Ha
TEepMOHAINpPYXeHUH cTaH (pepuTOBOrO IIapy, OCHOBHUMH 3 SIKHX €: 1) rapMOHIYHHNA
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CEKLIA 1 - MATEMATWUYHE MOAENIOBAHHA Y MEXAHILI AE®OPMIBHUX TBEPANX TIN
SECTION 1 - MATHEMATICAL MODELING IN MECHANICS OF DEFORMABLE SOLIDS

XapakTep po3MoJuTy 3a KOOPJAMHATOI T'YCTHHH EJIEKTPUYHOTO CTPYMY CYTTEBO
BIUIMBA€ Ha 3HAYEHHS MOHAEPOMOTOPHHX CHJI i TEMIeEpaTypH B Iapi i, SK Haci-
JIOK, Ha IOT0 TepMOHAIIPYKEHUH cTaH. 30KpeMa, TaK|id PO3IIOALT MOXKE CIIPHYHHU-
TH 3HAYHE MiJABUIICHHS TEMIICPATYPHU B JIOKAJIBHHUX 32 ITONEPEYHO KOOPAMHATOIO
Migo0IAcTsIX mapy OB, HiK HA MOPSIOK MOPIBHSIHO 3 PIBHOMIPHHUM; 2) 3HAYCH-
HS YaCTOTH CHHYCOINAJIbHOI 3MiHH TYCTHHH CTPYMY, 32 SIKOTO B JIOKQJIBHUX 1700~
JIACTAX BiOYBAIOTHCS HAMOLIBIII MPHPOCTH MOHASPOMOTOPHOI CHIIM 1 TeMIiepary-
pH, 3pocTae 31 30UTBIIIEHAAM 9acTOTH 30BHIMTHbOr0 EMII.

MOXJIHMBICTh 3HEXTYBAaHHS JUHAMIYHUMHU edekTamu Ui Beix yactor EMII,
OKpIM pE30HAHCHHX, Pa30M i3 HasIBHICTIO JIy)Ke BY3bKHUX OKOJIIB PE30HAHCHHX Yac-
TOT J103BOJIsIE €()EKTUBHO KepyBaTH (TPH 3aCTOCYBaHHI YaCTOT, PO3TAIIOBAHUX I10-
3a OKOJIAaMHU PE30HAHCHHX) TEPMIUHOI0 00poOKOo0 hepuToBUX BUPOOIB 32 JOMOMO-
roto 30BHimHIX EMII, BHUKOpHCTOBYIOUN BaXJIUBHI TEXHOJIOTIYHUN (haKTOp HEpiB-
HOMIPHOCTI PO3ITO/IiTy 30BHILIHBOTO EJIEKTPHYHOTO CTPYMY. Y I[bOMY BHIIQJIKy Ya-
crora EMII 3a0e3neuye crabuIbHICTH (MOHOTOHHICTB) MPOLIECIB HArPiBaHHS Ta Jie-
(dhopMyBaHHSI.
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MATHEMATICAL MODELLING OF THE PHYSICAL AND MECHANICAL PROCESSES
OCCURRING IN A LAYER SUBJECTED TO CURRENTS PERIODIC WITH RESPECT TO
THE LONGITUDINAL COORDINATE
To evaluate the impact of the important non-uniformity technological factor of the external
electric current distribution on the low-temperature heating parameters of flat ferrite ele-
ments, taking into account the stressed state (strength characteristics), a model problem is
considered to determine and study the thermomechanical behavior of the ferrite layer under
the influence of a quasi-steady electromagnetic field created by the current flowing in the
current-carrying plane, the density of which changes sinusoidally along the longitudinal co-
ordinate. In accordance with the earlier results regarding the dependence of the heating
process on the frequency of external electromagnetic influence, it is accepted that the circu-
lar carrier frequency of the electromagnetic field is outside the vicinity of the resonant ones
(when the thermally stressed state has an almost quasi-static character). In this case, the
calculation scheme consists of three stages for sequentially determining the parameters that

describe the electromagnetic, temperature, and mechanical fields.
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