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THE INFLUENCE OF TEMPERATURE ON THE CYCLIC PROPERTIES OF THE
TRANSVERSELY ISOTROPIC NANOCOMPOSITE SYSTEM UNDER
KINEMATIC HARMONIC LOADING

A micromechanical model is developed to determine effective inelastic properties of
nanocomposite under monoharmonic deformation by taking into account detailed
micro-structural geometries and constitutive models of the constituents. By using the
Correspondence Principle in Viscoelasticity and the modified Mori—Tanaka method, the
effects of interface between inclusion and matrix is taken into account. By applying the
presently developed model, a numerical analysis for determination of complex moduli
for polymeric nanocomposite reinforced by nanofibers composed from carbon nanotubes
(CNTs) is conducted at the isothermal conditions. Analysis of the complex moduli
dependence on temperature and amplitude of strain intensity is performed. Composites
reinforced with unidirectionally aligned manofibers are considered. Results demonstrate
a significant dependence of storage and loss moduli on the temperature within the wide
range of it. The storage and loss moduli are found to increase monotonically with the
increase of the nanofiber volume fraction while decrease with increasing temperature.
The results show that, the strength of material decreases with increasing temperature in
elastic and inelastic regions and the inelastic behavior occurs at lower strain amplitude
with increase of temperature.

BB TEMMEPATYPU HA LIMKIIYHI BNIACTUBOCTI TPAHCBEPCAITbHO-I30TPOMHOI
HAHOKOMMO3WUTHOI CUCTEMUM NMPU FAPMOHIYHOMY HABAHTAXEHHI

Possunymo mepmomexraniuny modeadb OAs BUSHAUEHHSA ePeKMUBHUX HeNPYHCHUL 844C-
mueocmell. HAHOKOMNOZUMA NMPU MOHOLAPMOHILHOMY HABAHMANCEHHE, AKA B6PAXOBYE
BNAUB 2eOMEMPULHUL NAPAMEMPIE MIKPOCMPYKMYPU Ma saacmusocmell ckaadosux. 3a
donomozoto modugikosarozo memody Mopi—Tanaka 6 npuryuny 6 a3KonpydxicHoi 8i0no-
gl0HOoCMI 8 MOOeal 8PAXOBAHO HAABHICMD NPUN0BEPIHE80T 00.aacmi 83aemM00iT HA MedHCl
KOHMAKMY 6KAUeHHS 1 mampuyl. Poseunymy memoduxy sacmocoeano 00 uuUCA08020
BU3HAUEHHA KOMNACKCHUX MOOYAL8 NOALMEPHOZ0 HAHOKOMNO3UMA, 3MIYHEH020 HAHOB0-
NOKHAMU 3 8Yeneyesuxr HAHOMPYOOK, AKUYU 3HALOOUMDBCA 8 130MePMIYHUX YMO8AX NPU
3a0aniti memnepamypi. IIposedeno anania 3arercHOCME KOMNACKCHUX MOO0YAi8 810 mem-
nepamypu ma inmencusHocmi Oegopmayli 048 Komnosuma, 3miyHernozo o0HOHANPAs-
AeHUMU 80AOKHAMU. Pe3ysvmamu OemoHCMPYomsd 3HAUHY 3aAeHCHICMD MOOYAL8 HAKO-
nuYeHHs 1 empam 8i0 memnepamypu 8 wupokit odaacmi i aminu. Mooyai Haxonuuer-
HS 1 empam 3pocmarmsd MOHOMOHHO NPU 30IAbULEHHT 00’ EMHO20 8MICMY B0A0KOH 1
3MEHWLYOMbCA NPU 3POCMAnHi memnepamypu. Ilokasaro, Wo Hopcmricms HAHOKOM-
no3UMA 3MEHUWYEMDC Y NPYHCHIU Ma HeNnPYHCHIU 004acmAxr noedinKu npu 30inbuen-
HI memnepamypu.

BJIMAHUE TEMMNEPATYPbI HA UIUKITUYECKUE CBOWCTBA TPAHCBEPCAIIbHO-
M30TPOMNHOU HAHOKOMMNO3UTHOU CUCTEMbI NPU TAPMOHUYECKOM HAIPYXXEHUU

Pazeuma mepmomexanuuecrkas molead 0as onpedesenusi 3IPPHeKMUBHLLL HeYNpPYzuxr
c80lcme HAHOKOMNO3UMA NPU MOHOZAPMOHULECKOM HAZPYHCEHUU, YUUMDBLBAIOWASL BAUSL-
HUe 2e0MeMPULECKUL NAPAMEMPO8 MUKPOCMPYKMYPHL U C80UCME cocmasasowux. IIpu
nomowu moduguyuposarnozo memoda Mopu—Tanaka u NPuUHYUnNa 8a3KOYnpyzozo co-
omgemcmeus, 8 modeal YumeHo HALUYUE NPUNOBEPLHOCMHOL obracmu 83aumodelicm-
8USL HA 2PAHUYE KOHMAKMA 8KAI0OUeHUSL U MmampPuysl. Pazsumasn memodukxa npumens-
emcs Oasl 4UcAeHH020 onpedeseHUust KOMNALKCHBLL Mo0Ynell NoAUMePHOZ0 HAHOKOMNOIU-
ma YnpouHeHH0z0 HAHOBOAOKHAMU U3 Y2AePOOHBLX HAHOMPYOOK, HAro0susezocs 8 uU30-
MEePMULECKUL YCA0BULX NPU 3a0aHHOU memnepamype. IIposeden anarus 3agucumocmu
KOMNACKCHBLL MO0Yysett om memmepamypsl U unmencushocmu Oegopmayuu 04 KOM-
no3uma, YynpouHenHnHozo 0OHOHANPABAEHHBLUU B0A0KHAMU. Pe3ysvmamul demoncmpupy-
10M CYUWLLCMBEHHYIO 3ABUCUMOCTND MOOYAell HAKONACHUS U NOMePb OM Mmemnepamypsl 8
wupokol obaacmu ee usmernenus. Modyau Haxonienus u nomepds 803PACMAOM MOHO-
MOHHO NPU YBeAUUEHUU 00BeMH020 CO0ePHCAHUSL 80A0KOH U YMEHDULAIOMCS NPU 803PAC-
manuu memnepamypst. Ilokasano, 4¥mo xecmrocms HAHOKOMNOZUMA YMEHBULALMCS 8
Ynpyzolu u Heynpyeou obracmsax nogedeHus NPpu 803PACMAHUU MeMNePAMYPbL.
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