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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

I1I-3-21 (0979) Po3po6ka MIiKpOMEXaHIYHUX Ta KOMITIOTEDHMUX MOZEJeH TEePMOIPYXXHOI IIOBENiHKY HAHOMOPUCTUX i

HAHOKOMIIO3UTHHUX MaTepiajiB MaTPUYHOTO TUITY

Ha3sBa po6oTH (aHrJ1)

Development of micromechanical and computer models of thermoelastic behavior of nanoporous and nanocomposite materials
of matrix type

Pedepar (ykp)

Po3po6sieHO HOBUI MiAXil [0 TEOPETUYHOTO AOCIiAXKEHHS TEPMOIPYK-HOi MOBENiHKM HAHONOPUCTUX i HAaHOKOMIIO3UTHUX
Marepiasnis, KU 6a3yeTbcs Ha MOPIBHSAJIBHOMY aHAJi3i KOHTUHYAJbHUX i AUCKPETHHUX CTPYKTYPHUX MOJEJEeN LIMX MaTepiaib.
Po3po6neHo MikpomexaHiyHi MOJ€Ji HAHONOPUCTUX i HAHOKOMIIO-3UTHUX MaTepiajiB MaTpUYHOrO THUIy, $Ki BPAaXOBYIOTb
MPUTaMaHHy HaHOPiB-HIO HEKOTEPEHTHICTb MiK(a3HUX IpaHuUlb. PO3BUHYTO TEOPETUYHMII METOJ, aHAJIi3y BKa3aHUX MOAeJeH,
SIKMI 6a3yeTbCsl Ha Teopii MyJIbTUIIONIBHUX PO3BU-HEHb i 3a0e3Medye JOCTOBIPHY OLIHKY MPY>KHHUX I10J1iB Ta MAaKPOCKOIIYHUX CTa-
JIMX HAHOT€TEPOTE€HHUX MaTepiasiB 3 ypaxyBaHHSIM pPO3MipHMX eQeKTiB. PO3-BUHYTMI MiAxin Moxe OyTH 3aCTOCOBAaHUIA OO
MIPOTHO3YBaHHS (Pi3MKO-MEXaHIYHUX BJIACTUBOCTEN IIMPOKOTO KOJa HAaHOCTPYKTYPHMX MaTepiasiB 3 ypaxyBaHHSIM 3aJI€>KHOCTI

BJIacTUBOCTEN (a3 Bifl TUCKY i TeMIiepaTypu.
Pedepar (aHrI)

A new approach to theoretical study thermoelasticity of nanoporous and nanocomposite materials, which is based on
comparative analysis of continuous and discrete structural models of these materials, has been developed. Micromechanical
models of matrix-type nanoporous and nanocomposite materials that take into account the inherent nanolevel incoherence of
interphase boundaries have been developed. A theoretical method of analysis of these models has been developed. It is based on
the theory of multipole developments and provides a reliable assessment of elastic fields and macroscopic constants of nano-
heterogeneous materials, taking into account dimensional effects. The new developed approach can be applied to predict the
physical and mechanical properties of a wide range of nanostructured materials, taking into account the dependence of phase
properties on pressure and temperature.
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HasBa npoaykuii (anri): Micromechanical models of matrix-type nanoporous and nanocomposite materials
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Omnuc npoaykiii (ykp): MikpoMexaHiuHi MoJieJli HAHOTIOPHCTUX | HAHOKOMIIO3UTHUX MaTepiajiB MaT-pUYHOrO TUILY, SIKi
BPaxOBYIOTb IPUTAMAaHHY HAHOPiBHIO HEKOT€PEHTHICTb Mi-X(a3HUX TPaHULb | MOXKYTb BUKOPUCTOBYBATUCH IJIs1
L[i7IeCIIPSIMOBAHOTO CTBO-PEHHSI HAHOIOPUCTUX i HAHOKOMIIO3UTHUX MaTepiaiiB 3 NifBUIIeHUMU (i3UKO-MEXaHIYHUMU Ta

CJIy)K6OBI/IMI/I XapaKTEPUCTHUKaMU

ConjiasnpHO-eKOHOMIYHa cipsimoBaHicTh HTII: CTBOpEHHsI IPMHIUIIOBO HOBOI IPOAYKLi (MaTepiasiB, TEXHOJIOTIH TOLIO) ISt
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