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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau reMaTHYHHX PyOPHK: 30.19.15

Tema guceprauii:
1. TepMOIIPYXXHICTb €JIeMEeHTIiB TOPOifaJbHUX €1eKTPOPIZUYHUK YCTAHOBOK

2. Termal elasticity of elements in toroidal electrophycical installations

Pedepar:

1. O6'eKT BOCIIIKEHHS - IBOBUMIPHI i TPUBUMIPHI Mogeli e OpMyBaHHS, METOIU PO3PAXYHKY
TEPMOHAIPY>KEHOCTI 1 ONTUMI3alii 32 MiJHOCHUMU KPUTEPisIMU, KOHTAKTHI IBUIIA i LiJIiICHICTb €JIEMEHTIB
TOPOifanbHUX €J1eKTPOo(di3sNIHUX YCTaHOBOK. MeToro nuceprallii € BUpillleHHs] HAyKOBO-TEXHI4YHOI IpobyieMH, 110
oJIsirae y po3pod1ii i 06rpyHTyBaHHI €(PEKTMBHUX MOJieJiel i METO/IiB PO3B'sI3aHHS IPUKJIANHUX 33124 MilIHOCTI
€JIEMEHTIB Ha OCHOBi CKIHU€HHOEJIEMEHTHUX 300pakeHb. METO0JIOTIIO CKIaal0Th METO, CKIHUE€HHUX €JIEMEHTIB,
YUCeJIbHO-aHAJITUYHNI METOJ, TOOYA0BY FeOMETPUYHUX MOJIeJIel [JIsl CIipaIbHUX Tijl; METOJ, BBEJ€HHS pPO3pi3iB B
CKiHY€HHOeJIeMEeHTHil cxemi. OnTUMi3allisi BUKOHaHa ri6puaHUM aJallTUBHUM IIOLIIYKOBUM METOJIOM, & KOHTAaKTHi
3a/1aui po3B's13aHi 3 BUKOPUCTAHHSIM KOHTAaKTHUX CKiHYEHHUX €JIEeMEHTIiB. PO3p06JI€HO METO/, PO3B SI3aHHS
TPUBUMIPHHUX KPalOBUX 337124 TEPMOIIPY>KHOCTI [71s1 CllipaslbHUX TiJl 3 TpilfuHamu. MogidikoBaHa Ta JOCIiIpKeHa

MOZIeJIb IJIOCKOTO HAIIPY)KEHOT'O CTaHy 6araTolapoBUX IVIACTUH 3 [IOPYIIEHHSIM MDKIIapOBUX 3B'3KiB. Po3po6eHo



PO3PaxyHKOBi MOJ€JIi i METOLUJIS OLiHKY MiLIHOCTI, OIITUMAJILHOTO 1 palliOHAJIbHOTO IIPOEKTYBAaHHS COJIEHOIIB,
KOTYILIOK, OOMOTOK. Briepie 1ocizi>keHO BIJIMB pO31IapyBaHb KOMIIO3UTHOI CTPYKTYPU Ha TPMBUMIPDHUIA
TE€PMOHAIIPY’KEHUI CTaH TOPOifjalbHUX I'BUHTOBUX OOMOTOK TOPCATPOHiB. PO3B's13aHO 3aauy OoNTUMi3alLii
HAIpPYXEHOr0 CTaHy B IIJIOCKUX OITTEPiBCBKUX KOTYLIKaX. Briepiie oTpuMaHi po3B'si3Ky 3311a4i onTUMizallii reomeTpii
Ta TEPMOCHUJIOBOTO HaBAHTAXXEHHS TOPOiJAJIbHAX COJIEHOIIB 3 KOHTAKTYIOUMMHU BUTKAMU 33 KPUTEPISAMU MILIHOCTI 1
ginmicHocTi. OTpUMaHi KOHCTPYKTUBHI pEKOMEHallil BUKOPUCTaHi pY MPOEKTYBaHHI TOKaMaKiB i TOpCaTPOHiB.
PesysibTaTi JOCIiI’KEHb MOXKHA 3aCTOCOBYBATH B €J1eKTPo(i3nyHill anapaTypi, eHepreTHYHOMY MallMHOOYJyBaHHi.
2. Object of investigation - 2D and 3D strain models, methods of analysing thermal stress and optimisation as per
strength criteria with account of contact phenomena and integrity of elements of toroidal electrophysical
installations. The objective of the thesis was solving the scientific and engineering problem involving development
and substantiation of effective models and methods of solving applied problems in strength of elements based on
finite-element representations. The methodology comprises the FEM; numeric-analytical method of building
geometric models for helical bodies; a method for introducing sections into the finite-element scheme.
Optimisation is carried out by employing the hybrid adaptive search method, and the contact problems are solved
by employing contact finite elements. A method of solving 3D boundary problems in thermal elasticity for helical
bodies with cracks has been developed. A model for a flat stressed state of multilayer plates with disturbed
interlayer links has been modified and investigated. Calculation models and methods for evaluating strength and
optimal and rational building of solenoids, coils and windings have been developed. The affect of delamination of
the composite structure on the 3D thermal stressed state of helical windings of torsatrons has been investigated
for the first time. The problem of optimising the stressed state in flat Bitter coils has been solved. The solutions of
the problem of optimising the geometry and thermal force load on toroidal solenoids with contacting coils with
respect to strength criteria and integrity have been obtained for the first time. The design recommendations
obtained are used for designing tokamaks and torsatrons. The research results can be used in electrophysical
apparatus and power machine building.
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