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Coepemennvle KOHCMPYKYUOHHbLE U (DYHKYUOHATbHbIE MAMEPUAIbl, NPeOCmAasIsiio-
wue coboll COBOKYNHOCHb MUKPO- U HAHOCHPYKIMYPHBIX JLEMEHNO08, HAXOOAM Wu-
POKOe npumenenue 6 mexuuke. Baxcuvim smanom 6 co30anuu u UCnoaIb308anHUlLL pac-
CMAmMpUBaemo2o Kiacca Mamepuailos aeisiemcsi NOCMpoeHue Mamemamuyeckux mo-
oeinetl, NO360NAIWUX ONUCAMb NOBEOEHUEe DMUX MAMEPUATO8 8 WUPOKOM OUANAZ0HE
usmenenust enewHux 6o30eticmsuil. OOHaAKo 00was mMemooonocus NOCMpPoeHUss Ma-
memamuieckux mooenei euje oaiexa om 3aeeputenust. IIpednosicen 6b1600 ypasHeHus
OBUICEHUTL C YHemOM 0CODEHHOCHEl MATIOPA3MEPHBIX MAMEPUANO8 (HENOKAILHOCHLb
cpedvl, MOMEHMHOCMb HANPSNCEHHO20 COCMOAHUSL). [IIsL NONyHeHus: Onpeoesiiouux
VPABHEHUIl UCHONIb308AHbL COOMHOULEHUS. PAYUOHAILHOU MEPMOOUHAMUKU Heobpa-
MUMBIX HPOYECCO8 C GHYMPEHHUMU NAPAMEMPAMU COCMOSIHUSA, d MAKice Memoo He-
NpepuLEHOl annPoOKCUMayuy 060OUeHHOU MeXaHuKy CHaIoWHOU cpedvl. Tlonyuennvie
@opmbl 3anucu YpasHeHull 08UINCEHUsI NO360JISLIOM Y4eCmb OCHOGHbLE 0CODEHHOCMU
MaAmMepuanos ¢ MailopasMepHoi CMpyKmypou npu ux HeCMAayuoOHApHOM 0e(hopmupo-
aHULL.

Knioueevie cnoga: HenoKanbHas cpefa, BHYTPEHHUE ITapaMETPhl COCTOSHHS, ypaBHe-
HUSL IBHDKCHUSL.

MATHEMATICAL MODEL OF NON-LOCAL THERMAL VISCOELASTIC
MEDIUM. PART 3. EQUATIONS OF MOTION
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Modern structural and functional materials presenting an aggregate of micro- and
nanostructured elements find wide application in technology. An important stage in
creating and using the class of materials under consideration is the construction
of mathematical models providing the description of behavior of these materials
within a broad range of variations in exposure conditions. However the general
methodology for mathematical model construction is still far from being complete.
Here a derivation of equations of motion is offered taking into account the features of
small-size materials (continuum non-locality, momentary stress states). For deducing
the equations, the relationships of rational thermodynamics of irreversible processes
with internal state parameters, as well as the method of continuous approximation
of the generalized mechanics of continuum are used. The obtained forms for writing
equations of motion make it possible to take into consideration the main peculiarities
in nonstationary deforming of materials with the small-size structure.
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OO6o0011eHHas MeXaHuKa CIUIOIIHOW Cpebl, HCIOMNb3YyIoIas MEeTo| He-
IIPEPBIBHOM anmnpokcuManuu [ 1], HaxonauT MHUpPOKOe NPUMEHEHHE NIPU U3Y-
YEeHUH MaTepHalIoB C MaJopa3MEPHOI CTPYKTypoil [2, 3], K 4McTy KOTOPBIX
OTHOCSITCSI COBPEMEHHBIE KOHCTPYKLIMOHHbBIE U (PYyHKIMOHAJIBHBIE MATEPU-
aJlbl, OJYYEHHbIE PA3IMYHBIMU CIIOCOOAMH U3 HAHO- U MUKPOPa3MEPHBIX
aieMeHToB [4, 5].

BakHpIM 3TanoM B CO3aHUU U HCIOJIb30BaHMM MAaTEpHAJIOB paccMa-
TPUBAEMOTI'0 KJIacca SIBJISIETCS MOCTPOECHUE MAaTEMATUYECKUX MOZEINEH, Mo-
3BOJISIFOIIMX ONMCATh HMX IOBEJEHHE B IIMPOKOM JUAla30HE U3MEHEHUs
BHEIIIHUX BO37eiicTBUH. B paborax [6, 7] Ha OCHOBE COOTHOIIICHUI paInio-
HaJbHOW TEPMOAMHAMHUKHA HEOOpaTHMBIX IMPOIECCOB [8] AN CIUIONTHOM
cpeabl ¢ BHYTPEHHHUMM HapameTpamu cocTosHHs [9] chopmymnupoBaHbl
OTIpeNeIIAIONINE YPAaBHEHUS U IPEUIOKEHbI paziIuyHble (GOpPMBI ypaBHE-
HUS TEIUIONPOBOJHOCTHU JUIsl MarepHalloB ¢ Majopa3MEpHON CTPYKTYpOH.
B nacrosiieit crarbe pa3paboTaHHbIE COOTHOLIEHMSI MCHOJIb30BAHbI IS
MOJTyYEHUS PA3InYHbIX (JOPM ypaBHEHUH JABUXKEHUS ISl MaTepHaJIOB pac-
CMaTpUBaEMoOro Kiacca.

B paGore [5] npeacraBieHs! cieaylomye BbIpaKeHUs JJIi KOMIIOHEHT
TEH30POB HAIPSDKEHUH 0j; 7# 0;; 1 MOMEHTHBIX HAIPSDKSHUH M j;:
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8uk 8ul
Bz, Oy + €lkmPm — KOMIIOHEHTHI TEH30pa MHUKponedopma-
I X
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