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V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. Po3po6s1eHHS METO[y OLIiHIOBaHHSI ONiPHOCTI pyMHYBaHHIO KOMIIO3ULIIMHUAX MaTepiaiB

2. Development of the method for assessing fracture resistance of composite materials

Pedepar:

1. lucepranis npucBsYeHa MUTAaHHSM OLiHIOBaHHS TPAHUYHO-PIBHOBAXKHOTO CTaHY i OMipHOCTI pyVHYBaHHIO
aHI30TPONHUX MaTepianiB, nocaabaeHux TpimyuHaMu. CHoOpMyIbOBAaHO €HEPreTUYHUI KPUTEPill 3 BUBHAYEHHS
IPaHMYHOI piBHOBAary TOHKOJINCTOBUAX KOMIIO3UTIB 3 HaJIPi30M Ha OCHOBI 6ajlaHCy €HEPTill IPY>KHO-TIIIACTUYHUX
nedopmaliiii Ta pyiiHyBaHHS MaTepiany. OCHOBY KPUTEPIilO CKIAAI0Th PiBHSIHHS 1171 BABHAYE€HHSI KDUTUYHOTO
HaBaHTa)KeHHSI i PiBHSIHHS [1J151 3HAXOPKEHHS HAIIPSIMKY I109aTKOBOTO CTAPTY TPIilIMHU. PO3po6ieHO METOIUKY Ta
TexHiuHe 3a6e3le4eHHs [J151 BUBHAYEHHS XapaKTePUCTHUK B'SI3KOCTi pyHHYBaHHS Pi3HOT0 Kjlacy KOMIIO3HUTIB 3a
CTaTMYHOTO HAaBAaHTAXKEHHS. 3alIPOIIOHOBAHO HOBUM MiJXif] 3 BU3HAYEHHS [IPYKHO-TJIACTUYHUX MepeMillieHb 6is
BEpILIVHU HAZIpi3y Ha OCHOBI 3aCTOCYBaHHS MeTOoy udpoBoi KopesLii criekn-306paxkeHs 1edpopMOBaHO]
IIOBEPXHI IIJIOCKOT'O KOMIIO3UTHOTO 3pa3Ka 3a po3Tsry. Po3pobsieHo croci6 JocifKeHHs Ta TeXHI4Hi 3aco0U 3
BM3HAUEHHS XapaKT€PUCTUK TPIlIMHOCTINKOCTi TOHKOJIMCTOBHUX KOMIIO3UTIB 3 IOBEPXHEBUMU Ae(PEKTAMU, SIKi
MOIIMPIOIOTHCS 10 TOBILVHI MaTepiany. BcTaHOBIEHO ONTMMaIbHY TOBIIMHY Ta 00'€MHUI BMICT apMaTypu

KOHCTPYKILiHUX LIapiB TPUIIAPOBOrO CKJIOIJIACTUKOBOrO TPy6OIpoBoy. JociikKeHo MillHICTb Ta



TPIlIMHOCTINKICTh 60pOAJIIOMiHII0. BU3HaU€HO ONTUMAIbHY TEMIIEPATYPY BiAnany komnosuta Al-B, sika cipuyunHse
30ibLIIEHHS MOr0 MIIJHOCTI Ta B'SI3KOCTi pylHYyBaHHS. [I0Ka3aHO BIJINB KOPO3UBHOTO CEpeoBUIIA Ha
TPIIMHOCTINKICTh 60pOaTIOMiHit0. 3arpoONOHOBAHO CHOCIH 3MilTHEHHSI KOMIIO3UTHUX 6AJIOK 3 TPIIMHAMU, IKUN
BMKOPUCTAaHUM 1715 MiICUJIEHHS 3a/1i300€ TOHHUX 6aJIOK IPOrOHY BUCOKOMILIHYMMU BYTJIEMJIACTUKOBUMMU CTPidKaMu

IiJ, 4ac pEKOHCTPYKILiI MOCTOBOTO MEPEXOY.

2. Thesis covers the problem of assessing the limiting-equilibrium state and fracture resistance of anisotropic
materials, weakened by cracks. The energy criterion for evaluation of the limiting equilibrium of thin-walled
composites with a notch based on the balance of energies of elasto-plastic deformations and fracture of material
was formulated. The equations for evaluation of the critical value of loading and the equations for finding the
direction of the initial crack start form the criterion basis. The methods and technical means for evaluation of the
technical characteristics of fracture toughness of different types of composites under static loading are developed.
A new approach to determination of the elasto-plastic displacements at the notch tip using the method of speckl
images digital correlation of the deformed surface of a plane composite specimen under tension is proposed. The
investigation method and technical means for determining the crack growth resistance characteristics of thin-
walled composites with surface defects that propagate along the material thickness are developed. The optimal
thickness and the volume content of the reinforcement of structural layers of a three-layered plastic glass pipeline
was established. The strength and crack growth resistance of boron aluminium were investigated. The optimal
annealing temperature of Al-B composite that leads to its higher strength and fracture toughness was evaluated.
The influence of corrosive environment on the crack growth resistance of boron aluminium is shown. The method
of the cracked composite beams strengthening used for reinforcement of iron-concrete beams of flights with
high-strength carbon plastic strips during bridge passage reconstruction is proposed.
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