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MopemoBaHHs Ta ONTHMMI3allisi TEPMOMEXaHIYHUX IIPOLECIB y IIAPYBaTUX TijlaX, 30Kpema 000JIOHKaX Ta IJIaCTUHAX,
IIpU TEPMOMEXAHIYHMX HABAHTAKEHHSIX 32 BPAXyBaHHS TEIJIONIEPEHOCY BUIIPOMIHIOBAHHSIM, TEPMOYYTJIMBOCTI Ta

Ie(EKTHOCTI eJIEeMEHTIB CTPYKTypHU

Ha3zBa po6oTH aHTIJIilICbKOIO:

Modeling and optimization of thermomechanical processes in layered bodies, in particular shells and plates, under
thermomechanical loads taking into account the radiation heat transfer, thermal sensitivity and defects of
structural elements.

Pedepat ykpaiHCbKOIO:

Meta po60Tu - pO3po6Ka i PO3BUTOK MaTEMaTUYHUX MOZEJEN Ta METOMIB TEPMOMEXaHIKU 1IapyBaTUX TiJl
(30Kpema, 060JIOHOK Ta IJIACTMH) 32 HASIBHOCTI KOMITJIEKCHUX TEIJIOBUX i CUJIOBUX HAaBaHTAXEHb 3 YPAXYBaHHSIM
TEIJI00OMIHY BUITPOMIHIOBaHHAM, crielndiky pafialliflHYX, TENIJIOBUX i MEXaHIYHUX BJIAaCTUBOCTE MaTepiasiB
CTPYKTYPHUX €JIEMEHTIB Ta 0COOJIMBOCTEN iX Ne(EKTHOCTI, a TAKOXKX TEPMOYYTIUBOCTI (Pi3NKO-MEXaHIYHUX
XapaKkTepUCTUK. JJocinkeHHs Ta ONTUMI3allis Ha [iif OCHOBI iX TEIJI0OBOro Ta HAIPY>KEHO-11e(pOPMOBAHOTO CTaHiB.
Po3BrHeHO MaTeMaTH4Hi MOZeJsli TepMOMEXaHIUHOI 10BEIiHKU CTPYKTYPHO-HEONHOPIIHUX Tij (l1apyBaTUX, 3
(YHKLiOHAJIBHO IPajlieHTHUX MaTepiasiB, 3 TOHKUMU HEOJHOPIHOCTSIMU TUITY BKJIIOYEHD YU TPIlllH), 30KPEMa,
000JIOHOK Ta IJIaCTHH, 32 il TEeNJIOBUX i CUJIOBUX HAaBAaHTAXXEHb 3 YPaXyBaHHSIM IPOLECIB IEPEHOCY TEIJI0BOTO
BUIIPOMIHIOBAaHHSI i TEDMOYYTINBOCTI Pi3NKO-MeXaHIUHMX XapaKTePUCTUK Ta METOLOJIOT ii onTuMizanii 3a
KOMIIJIEKCHUX HaBaHTaK€Hb, OJJHUM 3 IKMX € TEIlJIOBE OIIPOMiHeHHs. PO3p06JsieHO HOBi KOMITIOTEPHO OpPi€HTOBaHI
aJTOPUTMU Ta METOAMKU aHAJIITUKO-YMCIJIOBOTO Ta YACJIOBOTO PO3B'I3yBaHHs C(POPMYJIbOBAHUX 3a7ia4 PO
TEIJIOBUIA Ta HAIIPY>KEHUI CTaHU MIApyBAaTUX Tijl Ta PAHUYHY PiBHOBArY Tisl 3 AedeKTaMu (30KpemMa, 3
HUTKOBUJTHUMMU BKJIIOYEHHSIMU), 110 MICTSITh HEJIiHIHOCTi, 00yMOBJI€H] TeIJI006MiHOM BUIIPOMiHIOBaHHSIM,
0COOIMBOCTSIMY MEXAHIUHOI IOBEIiHKU MaTepiajliB CTPYKTYPHUX €JIEMEHTIB Ta X TEpPMOYYTJIMBICTIO, @ TAKOXK
y3arajabHeHi YMOBU TEIJIO0O0MiHY (30KpeMa, IPU HabIMKEHOMY BpaxXyBaHHI TPOMIXXKOBOTO LIAPY UM IIOKPUTTSI).
JocimKeHo SIKiCHI i KiJIbKiCHI 3aKOHOMIpDHOCTI TEpMOMEXaHIYHO]I ITOBE/iHKY TiJl, BIJIMBY Ha HEI CYMiCHOTO
TEIJIOBOTO i CUJIOBOT'O HaBaHTaXKE€HHS 3a Pi3HUX iX MapaMeTpiB, cielndiku pajialliiiHuX, TEMJIOBUX i MeXaHIYHUX
BJIACTMBOCTEM MaTepiajliB CTPYKTYPHUX €JIEMEHTIB (30KpeMa, Pi3HOI IPO30pOoCTi M (YHKIIOHAIBHOI IPaJlieHTHOCTI)
Ta 0CO6IMBOCTEN Ae(EKTHOCTI, @ TAKOK TEPMOYYTIMBOCTI (Pi3UKO-MEXaHIYHUX XapaKTePUCTUK. [Io6ynoBaHO
ONTMMAaJIbHi 32 HAIIPY>)KEHHSIMU PEKVMMU TEXHOJIOTIYHOTO HArpiBy TiJl 32 ONIPOMIHEHHS Ta KOHBEKTUBHOTO

HarpiBaHH4.

Pedepar aHIJIiHCBKOIO:

The purpose of the work is to develop and improve mathematical models and methods of thermomechanics of
layered bodies (in particular, shells and plates) in the presence of complex thermal and force loads, taking into
account the radiation heat transfer, the specifics of radiative, thermal and mechanical properties of materials of
structural elements and the features of their defectivity, as well as the thermal sensitivity of physical and
mechanical characteristics. Research and optimization on this basis of their thermal and stress-strain states.
Mathematical models of thermomechanical behavior of structurally inhomogeneous bodies (layered, made of
functionally gradient materials, with thin inhomogeneities such as inclusions or cracks), in particular, shells and
plates, under the action of thermal and force loads, taking into account the processes of thermal radiation transfer
and thermal sensitivity of physical and mechanical characteristics and the methodology for its optimization under
complex loads, one of which is thermal radiation, have been developed. New computer-oriented algorithms and
methods of analytical-numerical and numerical solution of the formulated problems on thermal and stress states
of layered bodies and limit equilibrium of bodies with defects (in particular, with filamentous inclusions) were



developed, containing nonlinearities due to radiation heat transfer, peculiarities of mechanical behavior of
materials of structural elements and their thermal sensitivity, as well as containing the generalized conditions of
heat transfer (in particular, with an approximate account of an interlayer or coating). The qualitative and
quantitative regularities of thermomechanical behavior of bodies, the influence of combined thermal and power
loads on it under various parameters, of specifics of radiative, thermal, and mechanical properties of materials of
structural elements (in particular, different transparency or functionally gradientness) are investigat
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Ha3zga HTII ykpaiHCBKOIO: HoBi MaTeMaTH4Hi MOZIE Ta METOAM JOCTII/PKEHHS TEPMOMEXAHIYHOI [OBEIHKM

[apyBaTHUX Tijl 3a BpaxyBaHHs crienudiky pagialiliHUX, TeNJ0BUX i MEXaHIYHUX BIACTUBOCTEN MaTepiasiB

CTPYKTYPHUX €JIEMEHTIB Ta 0COOJIMBOCTEN iX 1eEeKTHOCTI.

Hassa HTII aHr/1ificbKO¥0: New mathematical models and methods for studying the thermomechanical
behavior of layered bodies, taking into account the specifics of radiative, thermal and mechanical properties of
materials of structural elements and their defectiveness.
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(dYHKIiOHATIBHO IpajlieHTHUX MaTepiajliB, 3 TOHKUMU HEOJHOPIIHOCTSIMU TUITY BKJIIOYEHD YU TPIlllMH), 30KpeMa,
000JIOHOK Ta IJIACTYH, 32 [ii TENJIOBUX i CUJIOBUX HAaBAaHTAXXEHb 3 YpaxXyBaHHSIM IIPOLIECiB 1IEPEHOCY TEIJI0BOrO
BUIIPOMIHIOBAaHHS i TEDMOYYTIMBOCTI (Pi3NKO-MeXaHIYHMX XapaKTEPUCTUK Ta METONOJIOTI] ii onTuMizanii 3a
KOMIIJIEKCHUX HABAaHTQKE€Hb, OTHUM 3 SIKUX € TEIJIOBE ONIPOMiHEHHS. 30KpeMa, 3i1iICHEHO IIOCTaHOBKU 337,34
TEPMOMEXaHIKU B OIIPOMIHIOBAHUX LIaPYyBaTUX TijIax 3i CKIaJHUKaMU Pi3HOI IPO30POCTi 3 ypaxyBaHHSIM TEIJIOBUAX
IIOTOKiB, OOYMOBJIEHMX BUIIPOMIHIOBAaHHSM i IIOTJIMHAHHSM TEIJIOBOI €HEPrii. 3anucaHi CliBBiIHOLIEHHS, 110
OINUCYIOTb TEIJIOBUI Ta HANPyKEHUI CTAaHU B TPU- Ta [IBOIIAPOBIll IJIACTMHAX, @ TAKOXK HAOJIVDKEHHS 1715
BM3HAYEHHS 110J1s1 BUTIPOMIHIOBaHHS, TEMIIEPATYPU i HAIIPY>KEeHb B IIJIACTHHI, [IapX SIKOI 3'eJHaHi yepe3 TOHKUI
ITPOMIXXKOBUH LIap Ta B MJIACTUHI 3 TOHKUM MOKPUTTSAM. P03p06sieHO HOBi KOMITIOTEPHO OPi€HTOBaHI aJIrOPUTMU Ta
METOJIMKY aHaJIiTUKO-YKCJIOBOTO Ta YMCJIOBOTO PO3B’13yBaHHS COPMYJIbOBAHMX 3a]1ad [IPO TEIJIOBUA i
HaIpYKeHU CTaH!Y [IAapyBaTUX TiJl Ta TPAaHWYHY PiBHOBAry Tij 3 fedeKramu (30Kpema, 3 HITKOBUIHUMU
BKJIIOYEHHSIMHU), IO MIiCTSITh HEJiHIHOCTi, 00YMOBJIE€HI TENIJI00O0MiHOM BUIIPOMIHIOBaHHSIM, OCOBJIMBOCTSIMU
MEXaHIYHOI IOBEiHKYU MaTepiajliB CTPYKTYPHUX €JIEMEHTIB Ta iX TEPMOYYTJIUBICTIO, a TAKOX y3araJbHEHI YMOBU
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