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Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

Tenedon: 380577076634

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a EJPIIOY: 38621185
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dopma BaacHOCTI:
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[ligBuIneHHs XapaKTepUCTUK BUPOOIB BillCLKOBOrO IPU3HAYEHHSI LIJISIXOM aHali3y Ta CUHTE3Yy BJIAaCTUBOCTEN

MarepiasiB Ha OCHOBI MiKPOCTPYKTYPHUX MOJEJEN

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Performance enhancement of military equipment through analysis and synthesis of material properties based on

micro structural models

Pedepar yKpaiHCBKOIO:

O6'eKT JOCIiIKEHHS — BJIaCTUBOCTI KOMIIO3ULIIHUX MaTepiasliB y cKiazi 00'eKTiB BiliICbKOBOI TEXHIKU SIK pe3yJIbTaT
MOJIEJIIOBAaHHS CTaTUCTUYHUX HA0OpPiB MiKpOYaCTHH Y NpoLieci B3aeMogii Mk co6010. MeTa HayKOBO-A0CIigHO]
pobOTH — 3a6e3neunTy MiABUILEHHS CIY>KOOBUX BIACTUBOCTEN €JIEMEHTIB BiliCbKOBOI TEXHIKM Ha OCHOBi CTBOPEHHS
TEOPeTUYHUX 3acajl CTATUCTUYHOI MexaHiKu maTepiasiB i popmysI0BaHHSI MaTeMaTUYHO CTPOrUX Ta Pi3NYHO
aJleKBaTHUX MojieJjlel I0BEeIiHKM MHOKMHU MiKPOOO'€KTIB, 110 Ae()OPMYIOTHCSI Ta B3AEMO/IiIOTh MiXK COD010, @ TAaKOXK
PO3p0o06JIEHHS BapiallilHAX MOCTAHOBOK 33724 JOCJIKEHHS TAaKAX CTATUCTUYHUX aHCAMOJIiB Ta HOBUX MOJesIeN
rOMOr€eHi3alii BJIACTUBOCTEN IIPU MEPEXOi 3 MIKPO- HA MAKPOPiBEHb. MeTOIU AOCIIIKEHHS — METOIU
CTaTUCTUYHOTO ONMCY BUNAJKOBUX MIKPOCTPYKTYP [JIs1 ypaxyBaHHS BJIACTUBOCTEN €JIEMEHTIB, OpieHTallii Ta
IOBXXVHU BOJIOKOH, aMIUIITyI4 Ta KPUBU3HU HEPIBHOCTEN TOILO; BapialiliHi MeTony MiHiMyMy ITOBHOI OCEPELHEHO]
€Heprii 4151 BU3BHaY€HHS MEXaHiYHOI IOBEiHKU MIKPOCTPYKTYPU Ta OOUMCJIEHHSI TOMOT€HI30BaHUX BIIACTUBOCTEN
marepiaiB 3a CKiHUeHHUX Aedopmalliil; MeTOIU CKIHUEHHUX Ta TPAaHUYHUX eJIEMEHTIB 17151 3aCTOCYyBaHHS
1o6yJ0BaHMX MOZeJIeN 10 aHaJlizy MaKpOCKOMIYHUX CYLIJIbHUX Tijl. Pe3yabTaT po60TH - METOU NI0OY0BU
($i3nuHO OGIPYHTOBAHUX MOJIeJIell MaTepiasiB 3 MiIKpOOYLOBOIO Ta 3aCO6M KOMITIOTEPHOTO MOJeTI0OBAHHSI
€JIEMEHTIB BilICbKOBOI TEXHIKHY, B SIKUX [JI51 JOCSITHEHHS IiIBUILIEHHS XapaKTEPUCTUK 3aCTOCOBYIOTbCS HOBITHI
marepianu. Pe3ysbTaT peKOMEeHIyeThCsl BAKOPUCTOBYBATH IIPU aHali3i Halpy>kKeHOAe(OPMOBaHOIO CTaHY 3
ypaxyBaHHAM CKJIQIHOI HEJIiHIMHOI TOBEIIHKY MaTepialiB IpU BU3HAYEHHI [TapaMETPIB €JIEMEHTIB BilCbKOBOI
TEXHIKU 3 BUCOKMMU TEXHIYHUMU XapaKTEePUCTMKaMU. [IpOrHo3Hi Ipono3uliii — Hagasl MIa"nyeThCs YUCI0Ba

peastizallisi CTpyKTypPHOHEJIiHINHUX MOJieslell MaTepiasliB Ta po3B’s13aHHS aKTyaJIbHUX [IPUKIIAIHUX 334a4.

Pedepar aHr1ilicbKOIO:

The research object - properties of composite materials in military equipment as a result of simulation of statistical
sets of microparticles in the process of interaction with each other. The object of the research - properties of
composite materials in military equipment resulting from modeling of statistical sets of microparticles in the
process of interaction with each other. The purpose of the research is to improve service performance of military
equipment elements on the basis of theoretical foundations of statistical mechanics of composite materials and the
formulation of mathematically rigorous and physically adequate of constitutive models of an ansemble of deformed
and interacting microobjects, as well as the development of variational formulation for equilibrium response of
such statistical ensembles and new homogenization models that transfer mechanical properties from micro to
macro level. Methods of research - methods of statistical description of random microstructures taking into
account the properties of elements, orientation and length of fibers, amplitude and curvature of roughness etc .;
variational methods of minimom of total averaged energy for determining the mechanical behavior of
microstructure and calculating the homogeneous properties of materials at finite deformations; methods of finite
and boundary elements for the application of the constructed models to the analysis of macroscopic solid bodies.
The scientific novelty of the work is the new approach to modeling material behaviour, which is characterized by a
combination of multi-scale (micro-macro) models within the framework of a unified theory of deformation of fiber
materials; taking into account nonlinear micromechanisms of the response of the materials to the load; formation
of an improved variational statement of the problem, which makes it possible to perform a reliable and efficient



algorithmic realization of the computational model; verification of statistically averaged mo
Inpexc YIK: 623; 623.4, 539.3

Koau TemaTHYHHUX PYOPHK: 78.25
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MikpOCTPYKTYpHO OGIPYHTOBaHI MOZIEJTi MEPEKEBUX MATEPIaJIiB [J1s1 ITiiBULEHHS

XapaKTEPUCTHUK BI/IpO6iB BiliICBKOBOT'O INIPpN3HAYEHHSA

Hassa HTII aHrificbKO¥0: Microstructural models of fiber network materials for performance enhancement

of military equipment

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTosu, Teopii

l'any3s 3acToCcyBaHHS: 72.10

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Creopeno crnioco6u, 3aco6u Ta METOM KOMITIOTEPHOTO MOJIEIIOBAHHS T PO3PAXYHKIB
Ie(OopMyBaHHS MaTepialiB 3 MEPEKEBOI0 MIKPOCTPYKTYPOIO 1151 iIBULIEHHS XapAaKTEPUCTHUK BiliICbKOBOI TEXHIKU.
Po3pob6ieHi HOBi MIKpOCTPYKTYPHO OOTrPYHTOBaHI MOZieJli Ha OCHOBi OcepeiHEeHHs pelrpe3eHTaTHBHUX KOMipOK
BUIMAIKOBUX MepesK. PO3po6JieHO HOBi CXeMU CTaTUCTUYHOTO OcepeqHEeHHs Ha MiKpocdepi opieHTallii 1aHITI0XKiB.

34iliCHEHO IPOrpaMHy peasi3alilo MOLEJeN Ta METOMIB.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuniunoBo HOBOI mpoyKIii (MaTepiasis,
TEXHOJIOTIN TOIIO) 17151 3a6€e3M1eYeHHs €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iMIIOPTY, 36i/IbIIeHHs 00CsTiB

BUPOOHUILITBA, EKOHOMIsSI MaTepianis, IligBuieHHs aBTOMaTHU3allii BUPOOHUYMX ITPOIIECiB
Bnyins HTII Ha moBKiJjs:
BnpoBagskeHHs HTII: Briposagkeno
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 01.2020
3akinyeHHs eTamy: 09.2020
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-eKOHOMiIYHE OOrpyHTYBaHHSI:
IToreH1iaIbHUI 0OCST IIPOJAIKY, THC. TPH..
OuikyBaHHI TePMiH OKYIHOCTI (POKiB):

JopaTtkoBa iHdpopmamist:
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