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1. TeopeTr4yHi OCHOBY ITPOTHO3YBaHHSA HAIIMHOCTI €JIEMEHTIB MAlIMH 3 TYMO-KOPAHUMU KOMITO3UTAMU I1pU

BigMoOBax, IO BUKJIMKAHiI BTOMOIO

2. Theoretical basis of reliability prediction of machine elements with rubber-cord composites caused by fatigue
failures

Pedepar:

1. O6'exT mocCiIKEHHs - MPOLleCU HAaKOIIMYEHHS BTOMHOI ITOIIKO/AKYBAaHOCTI B 'yMOBHUX Ta I'yMO-KOPJHUX
€JIEMEHTaX KOHCTPYKLi 3 ypaxyBaHHSM IIPOLIECY BUMAAKOBOI Ierpajiallii XapakKTePUCTUK ONIOPY BTOMi MaTepiany
BHACJIiZIOK CTapiHHS. MeTa po60TH - po3pobKa po3paxyHKOBUX METO/IB aHAJIi3y HAJiTHOCTI 'yMO-KOPJHHUX
KOMIIO3UTIB Ta iX CKJIa[IOBUX, 4 TAKOXX BU3HAYEHHS HA IX OCHOBI 3aKOHOMiPHOCTE! BILJIMBY BTOMU Ta CTapiHHS Ha
pecypc eJeMeHTiB KOHCTPYKLiN. MeTonu mocigKeHHs - 6a3yl0ThCs Ha II0JIOKEHHSX HeJTiHIMNHOI Teopii py>KHOCTI,
KOHTUHYQJIbHIM MexaHili NOMKOIKyBaHOCTI Ta Teopii HapiiHocTi. [y ananisy HIC BukopucroBysascs MCE.
TeopeTuyHi Ta MpaKTUYHi pe3yJbTaTU POOOTH: TEOPETUYHA LIIHHICTb I0JIAra€ y 3alIPOIIOHOBAHNX MOJEJISIX Ta
METOAX PO3PAXyHKIB HANIMHOCTI KOHCTPYKLiH NPU BiIMOBAaX YTOMHU, 3 yPaxyBaHHSIM BUIAJKOBOIO PO3KULY
XapaKTepuCTuK Martepiany, napamerpis HIIC ta npouecy crapiHHs. [IpakTU4Hy LiHHICTh MAlOTh PO3pOOJIEHi



rapameTpUYHi MOZeJIi Ta CKPUIITOBI ITPOTPaMHi OATKU 1171 PO3PaXyHKIiB MIIJHOCTI Ta HAAIMHOCTI KOMITO3ULIMHUX
€JIEMEHTIB KOHCTPYKLil. HoBM3HA - BriepIe 3allpONIOHOBAHO METOAM IPOTHO3YBAaHHS HAZIIMHOCTI €JIEMEHTIB
KOHCTPYKLi#, IO Ha BiMiHY Bif] iCHYIOYMX, BUKOPUCTOBYIOTb HOBi IMOBIPHICHI MOJI€JIi HAKOTIMYEHH S
[TOLIKO)KYBAHOCTI BTOMU [1JI51 HEJIIHIMHOTO TilepIIpy>KHOr0 MaTepiajy Ta 3 ypaxyBaHHSAM BUIIAAKOBOI Bapialii y yaci
xapakrepuctuk HIC B KOHCTpyKLii. OTpMMaHO HOBI €KCIIEPUMEHTAJIbHI Pe3yJIbTaTH 100 BIUIMBY IIPOLECY
TEPMIYHOrO CTapiHHS I'yMOBUX MaTepiajliB Ha iXHi MexaHiYHi XapaKTepUCTUKY, BTOMHY Ta CTATUYHY MilIHICTb.
Ha6ysnu nopaneimoro po3BUTKy niaxonu 6araroMacmtabHoro mogestosans HIC ryMo-KOpIHUX KOMIIO3UTIB, SIKi
[I0JIATAIOTh Y CTBOPEHH] iepapxidyHOoi CUCTEMHU PO3PAXYHKOBUX MOJIEJIEN 3 PI3HOIO JleTasli3alielo BHYTPIlIHLOI
oynosu. CTymiHb BIpoBamkeHHs - BripoBaaxkeHo B [IpAT "POCABA" (m. bina Llepksa) Ta IIpAT "IntepMikpo [enbTa,
Iuk" (m. Ininpo); [TAT "ABToKpA3" (M. KpemeHuyK), a TakoX B HaB4asibHUM npouec: HTY "XIII" (M. XapkiB) Ta
HanionanbHoro tTpancnoprHor yHiBepcurety (M. KuiB). Cpepa BUKOPUCTaHHS - Pe3yJIbTaTu pOOOTH

BUKOPUCTOBYIOTbCS B Fajly3i €HEPreTUYHOIO Ta TPAHCIOPTHOTO MAMIMHOOYyBaHHSI.

2. The object of study - the processes of fatigue damage accumulation in rubber-like materials taking into account
the material aging. The scope of work - development of computational methods for the reliability analysis of
rubber-cord composites and determination of mechanical engineering designs fatigue and aging life. Methods -
theory of nonlinear elasticity, continuum damage mechanics, reliability theory, FEM. Theoretical and practical
results are focused on the methods of calculation of reliability of engineering designs with rubber composites
considering the random scatter of material props and stress variation, along with the material aging. A developed
parametric models and script software have a practical value. Originality - the methods for predicting of reliability
have been proposed based on probabilistic model of fatigue damage accumulation in hyperelastic material taking
into account the stresses and material properties random variation over time. Experimental results have been
obtained about the influence of aging on the rubber mechanical properties. A multiscale concept of deformed state
modeling has been extended to the rubber-cord composites. Implementation of the results - PJSC "ROSAVA" (Bila
Tcerkva), PISC "INTERMIKRO Delta, Inc." (Dnipro), PIJSC "AvtoKrAZ" (Kremenchug). Scope of usage - energy and
transport engineering.
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