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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

MopenoBaHHSI Ta ONTHUMI3allisi TEPMOMEXaHIYHMX IMPOLECIB y IMapyBaTUX TijiaX, 30KpeMa OOOJIOHKax Ta IJIACTUHAX, IIPU
TEPMOMEXaHIYHUX HABAHTAXEHHSAX 32 BPAaXyBaHHS TEMJIONEPEHOCY BUIPOMIHIOBAHHSM, TEPMOYYTJIMBOCTI Ta Oe(PEKTHOCTI

€JIEMEHTIB CTPYKTYPU

HasBa po6oTH (aHrJ1)

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.

Pedepar (ykp)

Meta po60Tu - po3po6Ka i pO3BUTOK MaTeMaTUYHUX MOZEJEN Ta METOiB TEpPMOMEXAHIKM apyBaTHX Tijl (30KpeMa, 0O0JIOHOK Ta
NJIaCTUH) 32 HAsIBHOCTI KOMIUIEKCHMX TEIJIOBUX i CHJIOBUX HABaHTAXEHb 3 YpaxyBaHHSM TEINJIOOOMiHY BUIIPOMiHIOBAaHHSM,
creuniky pafialiiHMAX, TEMJIOBUX i MEXaHiYHMX BJIACTMBOCTEH MarepiayiB CTPYKTYDHUX €JIEMEHTIB Ta OCOOJMBOCTEN iX
IedeKTHOCTI, a TaKOXX TePMOYYTIMBOCTI (Pi3MKO-MEXaHIYHMX XapaKTepUCTUK. JJOCHifKeHHs Ta ONTUMi3allis Ha Iiili OCHOBI ix
TEIJIOBOTO Ta HaNpyXeHO-Ie(OPMOBAHOIO CTaHiB. PO3BUHEHO MaTeMaTW4Hi MOAEJi TEPMOMEXaHIYHOI MOBEAIHKUA CTPYKTYPHO-
HEOJHOPIIHUX Tl (WapyBaTHX, 3 (PyHKLIOHAJBHO IPalieHTHUX MarepiajiB, 3 TOHKUMU HEOJHOPITHOCTSIMU TUITy BKJIIOYEHb YU
TpilMH), 30Kpema, 060JIOHOK Ta IJIACTUH, 32 Jii TEIJIOBUX i CUJIOBUX HAaBAaHTaKEHb 3 YPaxyBaHHSIM IIPOLECIB IEPEHOCY TEIJIOBOTO
BUIIPOMIHIOBAHHSI i TEPMOYYTIMBOCTI (Pi3MKO-MEXaHIYHUX XapaKTEepPUCTUK Ta MeTomoJorii ii onTumisaulii 3a KOMILJIEKCHUX
HaBaHTaXEHb, OJJHUM 3 SIKUX € TEIJIOBE ONpPOMiHEHHs. Po3p06seHO HOBI KOMITIOTEPHO OPi€HTOBaHi aJlrOpuTMHU Ta METOIUKU
QHaJITUKO-YHCJIOBOTO Ta YMCJIOBOTO PO3B’sI3yBaHHS CPOPMYJIbOBAHUX 33134 [IPO TEIJIOBUIL Ta HAIIPY>KEHUI! CTAHU LIapyBaTUX Tij
Ta TPaHUYHY PIiBHOBAry Tin 3 AedeKkTaMu (30Kpema, 3 HUTKOBUJHMMU BKJIIOYEHHSIMU), IO MICTSTh HeJiHIAHOCTi, 06yMOBIIEHi
TENJIO0OMIHOM BUIIPOMIHIOBAaHHSIM, OCOOGJIMBOCTSIMM MEXaHiuYHOi MOBEeNiHKM MarepialiB CTPYKTYpHUX €JIEMEHTIB Ta iX
TEPMOYYTJIMBICTIO, @ TAKOX y3araJbHEHi yMOBHU TEMJIOOOMiHY (30Kpema, IIpy HabJVDKEHOMY BpaxyBaHHI IPOMIPKKOBOIO LIapy 4u
MOKPUTTS1). JJOCTIIPKEHO SIKICHI 1 KiJIbKiCHI 3aKOHOMIPHOCT] TepMOMeXaHIuYHOi MOBEAiHKY TiJl, BIUINBY Ha Hei CyMiCHOTO TEIJIOBOTO
i cIoBOrO HaBaHTAXXEHHS 3a Pi3HUX X MapaMmeTpis, crienudiky pagiamiifHUX, TEMJIOBUX i MeXaHIYHMX BIACTUBOCTEN MaTepiaiB

CTPYKTYPHUX €JIEMEHTIB (30Kpema, pi3HOI Mpo30poCTi 4M (PYHKIIOHATIBHOI I'PAfiEHTHOCTI) Ta Ocob6aMBOCTEN AEedEeKTHOCTI, a



TaKOX TepMO‘IyT]II/IBOCTi (l)iBI/IKO—MexaHi‘{HI/IX XapaKTEPUCTUK. HO6yﬂ0BaHO ONTUMAaJIbHI 32 HaIlIpy>KEHHAMU  PEXUMU

TEXHOJIOTIYHOTO HarpiBy Tijl 32 OIIPOMIHEHHS Ta KOHBEKTUBHOI'O HAarpiBaHHS.
Pedepar (aHrI)

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

Inpexc YIK: 517.958:536.2;517.958:539.219.3, 539.3

Kopu Temarnunux pyopuk HTI: 27.35.45, 30.19.15
6. HaykoBo-TexHivyHa npoaykuis (HTII)

HTII 1

Hassa npoaykuii (ykp): HoBi MaTemaTnyHi Mojiesli Ta METOIM OCIIIPKEHHS TEPMOMEXaHIYHOI [TOBEiHKY IapyBaTHX TiJl 32
BpaxyBaHH crienudiky pafialiliHuX, TETJIOBUX i MEXaHIYHUX BJIACTUBOCTEN MaTepiasiB CTPYKTYPHUX €JIEMEHTIB Ta

ocobmBocTel iX 1edeKTHOCTI.

Haszsa npoaykuii (anri): 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.

OuikyBaHi pe3ysbTaTH: MeTOnU, Teopii
T'anyss 3acrocyBaHHs: JlociimxkeHHs y cepi iHMUX IPUPOAHUYMX i TEXHIYHUX HAYK

Onuc npoaykuii (ykp): Po3BHEHO MaTeMaTUYHI MOJIeJli TEpMOMEXaHIYHOI IOBEIiHKM HEOJHOPIAHUX TiJ (IIapyBaTHX, 3
(pyHKILiOHANBHO IpafieHTHUX MaTePiasiB, 3 TOHKUMU HEOTHOPIAHOCTSIMYU TUITy BKJIIOYEHD YU TPIllIMH), 30KPEMA, 000JIOHOK Ta
IIJIACTHH, 3a Jii TEIJIOBUX i CUJIIOBUX HABAaHTAXXEHb 3 YPaxXyBaHHSIM IIPOLIECIB IEPEHOCY TEIMJI0BOTO BUITPOMIHIOBAHHS i
TEPMOYYTIMBOCTI (Pi3UKO-MEXaHIYHNUX XapaKTEPUCTHK Ta METO0JIOrI ii oNTHMi3allii 32 KOMIIEKCHUX HaBaHTaX€Hb, OTHUM 3
SIKMX € TEIJIOBE OIIPOMiHEHHS. 30KpeMa, 3iliICHEHO IIOCTAaHOBKU 33/1a4 TEPMOMEXaHIKY B ONTPOMiHIOBaHUX MIAPYBATUX Tijlax 3i
CKJIaZJHUKaMU Pi3HOI IPO30POCTi 3 ypaXyBaHHSIM TEIJIOBUX I1OTOKIB, 00YMOBJIEHUX BUIIPOMIHIOBAHHSIM i IOTJIMHAHHSIM TEIJIOBOI
€Heprii. 3anucaHi CNiBBiHOIIEHHS, 10 ONMCYIOTh TEIJIOBUM Ta HANIPY)KEHWIA CTAHY B TPY- Ta JBOLIAPOBIi MJIACTUHAX, a TAKOX
HaOJIVDKEHHS JJ1s1 BU3HAYEHHSI 1107151 BUTIPOMIHIOBAHHS, TEMIIEPATypHU i HANIPY>KeHb B MIJIACTHHI, IIAPU SKOI 3'€JTHaHi Yepe3 TOHKUI
MIPOMDKKOBUIA Iap Ta B IIJIACTHHI 3 TOHKUM MTOKPUTTSM. PO3p06siIeHO HOBi KOMITIOTEPHO OPiEHTOBAHI aJITOPUTMU Ta METOIUKU
QHaJITHKO-YMCJIOBOTO Ta YMCJIOBOTO PO3B'I3yBaHHS CHOPMYJIbOBAHUX 33]1a4 [IPO TEIJIOBUH i HAIIpY>KEHU CTaHU MAapyBaTUX Til
Ta rpaHWYHY piBHOBAry Tijn 3 fedeKTamu (30KpemMa, 3 HUTKOBUIHUMU BKITIOYEHHSIMU), IO MICTSITh HEJIIHIHHOCTI, 00YMOBJIEHI
TEnI000MiHOM BUITPOMIHIOBaHHSIM, OCOOJIMBOCTSIMU MEXaHIYHOI TOBEiHKY MaTepiasiB CTPYKTYPHUX €JIEMEHTIB Ta iX
TEPMOYYTJIMBICTIO, @ TAKOX y3arajbHeHi YMOBH TEIMI000MiHY (30KpeMa, IIpY HaGIMKEHOMY BpaxyBaHHI IPOMDKKOBOTO IIapy 49U
MOKPUTTSI). BCTaHOBJIEHO HOBI 3aKOHOMIPHOCTi TEpMOMEXaHIYHOI IOBEIiHKY TiJl B 3aJIEXKHOCTI Bif cnienydiky B1acTUBOCTEN

MarTepiasiB CTPYKTYPHUX €JIEMEHTIB Ta 0CO6IMBOCTEN AeDEKTHOCTI.

ConianbHO-eKOHOMIYHa cipsimoBaHicTb HTII: TlosinmeHHs: cTaHy HaBKOJIMIIHBOTO cepenoBuia, EkoHomis maTepiasnis



Cragis 3aBepmenocti HTII: 3sit mo HIJIKP
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