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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
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IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOM: Kuichkuil HauioHaIbHMI yHiIBEpCUTET iMeHi Tapaca
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 30.19

Tema guceprauii:
1. TepmomexaHiuHa CTINKICTh Ta BTOMHA NIOBEiHKA B'SI3KONPYKHUX HAHOKOMITO3UTHUX €JIEMEHTIB KOHCTPYKLil IIpU

CTaTUYHOMY i IIMKJIIYHOMY HaBaHTaKEHHI.

2. Thermomechanical stability and fatigue behavior of the viscoelastic thin-wall nanocomposite structural
elements under static and cyclic loading.

Pedepar:

1. Y nuceprauiiiziil poboTi AOCTiIKEHO TEPMOMEXaHIUHY [10BeliHKy HAHOKOMITIO3UTHUX €JIEMEHTIB KOHCTPYKLIi,
BUTOTOBJIEHUX 3 [TOJIiIMEPHOI MaTpHuLii, 3MilJHEHOI HAHOBOJIOKHAMH, P KOMOIHOBAaHOMY MOHOTOHHOMY Ta
rapMOHIYHOMY HaBaHTaXXEHHI. JIJig IPOrHO3yBaHH 3aJI€JKHOI Bifl Yacy Ta HENPY>KHOI ITOBEAiHKY MTOJIIMEPHO]
MaTpulli 3aCTOCOBaHa HamiBeMnipnyHa (eHOMEHOJIOriYHa MOJieJlb Ha OCHOBI Mogeri ['onnbepra. Brius
HAaHOBOJIOKOH Ha 3arajibHy e(peKTUBHY HEIIPYKHY NIOBEiHKY I10JIiIMEpHOr0 HAHOKOMIIO3UTHOTO MaTepiany
IOCIIIKYy€EThCS 32 JOIIOMOIOI0 PO3BUHYTOTIO MiZX04y roMoreHisauii. [Ipy IbOMy BUKOPUCTOBYBABCS METOT,
Mopi-Tanaka (MT) 3 BignoBigHuMu Mogu@ikalisiMu, 10 BPaXOBYIOTb BIUIUB IOBEPXHi KOHTAKTY BOJIOKHO~MAaTPULIL.

TeMnepaTypHO Ta aMIUIITYyIHO 3aJI€KHI KOMITJIEKCHI MOJIyJli BUKOPUCTOBYIOTHCS [1J151 OIIMCAHHS LUKJIIYHOI



[IOBEMiHKY MaTepiasly Ta JOCIiIKEHHS BIUJIMBY IUCUIIATUBHOIO PO3IrpiBy Ha MEXaHIYHY Ta TEIJIOBY CTIMKICThb
€JIEeMEHTIB KOHCTPYKILi# (CTpysKeHb, 6ajika Ta IIJIaCTHHA), BUTOTOBJIEHUX 3 I10JIiIMEPHUX HAHOKOMITO3UTHUX
Marepiasis, 1110 3MillHEeHi BOJIOKHaMU 3 ByIJlelieBuX HaHOTPYyOoK (CNT), npy cTaTUYHOMY i MOHOTaPMOHIYHOMY
HABAaHTAXEHHSX. 3 Lli€l0 METOI PO3BMHYTO MOHOTapMOHIYHE HabJvKeHe (POPMYJIIOBaHHS 3B'13aHO]I 3aaui
TEPMOB I3KOIIPY>KHOCTI 3 YpaxyBaHHSIM BILIMBY reOMeTpUYHOi Ta Gi3nyHOI HesiHifHOCTe. JJoCiI>KeHO BILJIUB
opieHTallii Ta 06’€MHOr0 BMiCTy HAHOBOJIOKOH Ha IMHAMIiYHi XxapakTepUCTHKU Ta TeMIlepaTypy BiOpauiliHoro

PO3irpiBy nosiMepHUX HAaHOKOMIIO3UTHUX €JIEMEHTIB.

2. elements made from polymer-based nanocomposite reinforced by nanofibers under combined monotonic and
harmonic loading. To predict the time dependent and inelastic response of polymer matrix, a semi empirical
phenomenological model based on Goldberg model is applied. The effect of nanofiber on the overall effective
inelastic response of polymer-based nanocomposite is carried out by using developed homogenization approach.
In doing so, the Mori-Tanaka method with appropriate modifications accounting for influence of the fiber-matrix
interface have been utilized. The frequency, temperature and amplitude dependent complex moduli are used to
describe the cyclic response of the material as well as for investigating the influence of dissipative heating on the
mechanical and thermal stability and fatigue behavior of structural elements (rod, beam and plate) made from
polymer-based nanocomposite materials reinforced by carbon nanotube (CNT) fibers under static and
monoharmonic loading. For this purpose, the monoharmonic approximation formulation of thermoviscoelasticity
coupling problem has been developed with taking into account the effect of the geometrical and physically
nonlinearity. The influence of orientation and the volume fraction of nano fibers on the dynamic characteristics
and temperature of vibration heating of polymer-based nanocomposite elements are investigated.
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