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VYiydiieHue 3KCIUTyaTallMOHHBIX CBOMCTB MOJMMEPOB HEOOXOAMMO KaK sl COBEPIICHCTBOBAHUS
XapaKTePUCTUK Pa3JIMYHBIX TEXHUYECKUX YCTPOMCTB, TaK M AJISl 3aMEHBI JOPOIOCTOSIIUX TPAIULIMOH-
HBIX MaTepHalioB. B kauecTBe 0JTHOTO M3 BOZMOXHBIX CIIOCOOOB MOBBIIICHHUS IPOYHOCTH OJIMMEPHBIX
MaTepHajoB paccMaTpuBaeTcss (OPMUPOBAHHE YHIPOUHSIOIIUX JOMEHOB in situ B mpolecce MHKPO-
¢a3HOrO paccioeHus NOJIMMEPHOW MaTpuLbl U JOOaBICHHS PA3IMYHBIX HANOJHWUTENICH U3 HaHOYa-
ctunl. OHAaKO JaHHBIA MPOIECC JOCTATOYHO TPYAHO KOHTPOJIMPOBATh, T.K. OH 3aBUCUT OT MHOTHX
napaMeTpoB. B HacTosiee BpeMsl He CyIIeCTBYeT TEOPETHUECKUX METOJIOB, MO3BOJISIONINX MpeCKa-
3bIBaTh (PU3MYECKHE CBOMCTBA MOJIMMEPHBIX MATEPUANIOB B 3aBUCUMOCTH OT XUMUYECKOTO CTPOCHHUS U
TUNa BKJItOYeHUH. [IpoBeaeHne npsiMbIX SKCIEPHUMEHTAIBHBIX PA0OT 4acTo TpeOyeT JOCTATOYHO MHO-
rO BPEMECHU H JIOPOTOCTOSIIET0 O00OPYMOBaHMS ISl XapaKTepH3alUHU MOTYYCHHBIX 00paslioB MaTe-
puanoB. B aToii cutyaunu s cyxeHus: 0071acTH 3KCIIEPUMEHTAIBHOTO ITOMCKa MOTYT OBITh 3aAC€HCT-
BOBaHbI THOPUIHbBIE PACUETHBIC CXEMbI, OCHOBAHHBIC HAa KOHLIEIIIMM MHOTOMACIITA0HOTO MOAEIHPO-
BaHMs. B paMKkax 3Toro moaxoaa MOXHO U3y4aTh NPAaKTUYECKH JIIOOBIC MaTEPUAbl, UCXOS U3 UX XH-
MHUYECKOTO CTPOEHHSI, KOJIMUYECTBEHHOTO COOTHOIICHHSI KOMIIOHECHTOB M (PH3MYECKHX YCIOBUH 3KC-
IUTyaTalyH.

B noxnage o6cyxaaroTcs BONPOCkl pa3pabOTKK CXeMbl MHOTOMACIITAOHOTO MOAEIMPOBAHUS TIO-
JMMEPHBIX KOMIIO3UTOB C HAHOYACTHIIAMHU U ABYX(Da3HBIX HEOJHOPOHBIX TOJIUMEPHBIX CHCTEM. Pa3-
pabaTbIBaeMasi cxeMa IMO3BOJIAET CTPOUTH 00pa3lbl MOAETUPYEMBIX CHCTEM 3aJaHHOTO KOMITO3HUIIM-
oHHOrO coctasa. [Ipu 3ToM PpopMupoBaHNE TOIMMEPHONH MATPHULIBI IPOUCXOAMUT B XOJ€ MOJACTUPOBA-
HUS peakuuy noaumepusanuu. [locTpoeHne pacueTHOH cXeMbI BBHITIOTHEHO C UCIIOJIb30BaHUEM HAIlIUX
OpeabIyIIUX pa3padoToKk B coctaBe Kommiekca Ui KOMIBIOTEPHOTO MOJEIHPOBAHHS (PH3HKO-
XMMHYECKHX CBOMCTB OpPraHUYECKUX MaTPUIHBIX HaHOKOMITO3uTOB [http://fap.sbras.ru/node/4009].

MopenupoBanue 00pa3loB MaTepralia MU Pa3HbIX BHENIHUX HArpy3Kax W TeMIlepaTypax MO3BO-
JSIeT U3y4aTh OTKJIMK BHYTPEHHEW CTPYKTYpHl MaTepHaja U M3ydaTh TeIIO(GU3NIEeCKUEe U MEeXaHU4ve-
ckue cBolicTBa Marepuaina. [Ipu 3tom TpeGyeTcst mpoBeaeHrne JOCTATOYHO OONBIINX 00BEMOB BBIUMC-
JICHUH, 9TO MOXKET OBITh PEaln30BaHO Ha COBPEMEHHBIX CYNEPKOMIBIOTEPAX, MO3BOJIIOIINX H3Y4aTh
00pa3Ipl MOTUMEPHBIX HAHOKOMITO3UTOB B ITUPOKOM JIHAIa30HE apaMeTPOB.

Jist WIrocTpanyy peannu3alid YacTH pacyeTHOW CXEeMbl B JOKJIaje OOCYKIOAaroTcsl MEpBbIE pe-
3yJIbTaThl BHIIIOJHEHHBIX PACYETOB IO W3YyUCHHIO BIUSHHUS XUMHUYECKOI'O CTPOCHUS MOJIMYPETAaHOB Ha
(dbopMHpyeMbIe B MATPUIIE MUKPOJIOMEHBI 1 MEXaHHMUECKHE CBOWCTBA 00pa3iia MaTepraa.

PaGora BeITIOSTHEHA € HCITOB30BAaHUEM PECYPCOB CYNEPKOMITBIOTEPHOTO KomIuiekca MI'Y nmeHu
M.B. JlomoHocoBa mpu (pMHAHCOBOI moanepkke MunuctepcTBa oOpasoBanust U Hayku P® (corna-
menne o npegocrasiennu cyocuanu Ne 14.613.21.0027 ot 28.11.2014 B pamkax PexepaiibHOM meme-
Boii nporpammel «MccnenoBanust U pa3pabOTKH 110 TPHOPUTETHBIM HATIPABJICHUSM Pa3BUTHS HAyYHO-
TeXHOJIOTHYecKoro komiuiekca Ha 2014-2020 roasn»).
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One of the possible ways to increase the strength of the polymeric materials is the formation
of reinforcement domains treated in situ during the microphase separation of the polymer
matrix after adding various fillers. To narrow the field of experimental research, hybrid
calculation schemes can be involved based on the concept of multi-scale modeling. In this
approach, you can study almost any material on the basis of their chemical structure, the
quantitative ratios of the components and physical conditions. The report discusses the
development of the scheme of multiscale modeling of polymer composites with nanoparticles
and two-phase heterogeneous polymer systems. Simulation of material samples at different
external loads and temperatures allows us to study the response of the internal structure of the
material and study thermal and mechanical properties of the material. This requires a fairly
large amount of computations that can be implemented on modern supercomputers that allow
to study samples of polymer nanocomposites in a wide range of parameters. To illustrate the
implementation of the scheme, the report discusses the first results of the calculations on the
effect of the chemical structure of polyurethanes formed microdomains in the matrix and the
mechanical properties of the sample material.



