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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX pyoOpHK: 30.19.15

Tema gucepranii:
1. Inocki 3apgayvi Teopii MPY>KHOCTI J1s1 KBa3iOPTOTPOITHOrO Tijla 3 0OTBOPaMU, BUpi3aMu Ta TPilllMHAMU

2. Plane problems of the theory of elasticity for a quasi-orthotropic body with holes, notches and cracks

Pedepar:

1. B pucepTauiiiHiil poboTi OTpUMaHO OCHOBHI CIIiBBiIHOIIEHHS IIJIOCKO] 3a/1a4i Teopii Npy>XHOCTI AJ1s1
KBa3iopTOTpONHOro Tisa. [lepiy oCHOBHY 3afa4y 17151 IUIOMWHY 3 TPIlIMHAMY 3B€JI€HO [0 CUHTYJISIPHUX
iHTerpasibHUX PiBHSAHb Ha KDUBOJIHIMHMX KOHTYypaX B JONOMDKHIN MaTeMaTUYHIN IJIOLMHI KOMIJIEKCHOI 3MIHHOI,
1110 3aJI€KUTh BiJ, OCHOBHOI'O MEXaHIYHOTO IapaMeTpa OPTOTPOILii (BiZHOLIEHHS OCHOBHUX MOAYJIIB IIPYKHOCTI
Marepiainy). Bepie BUsIBIEHO aHAJIOTiI0 MiX 3a7a4aMy Te€Opii MPY>XKHOCTI AJ1s1 i30TPOIIHOTO Ta KBa3iOPTOTPOIIHOTO
Tisl. 3HaAlZIeHO PO3B'SI3KM 337ja4 Ha BJIACHI 3HAYEHHS [1J1 KBa3iOPTOTPOITHOTO KJIMHA. METOLOM CHUHTYJISIPHUX
iHTerpasibHUX PiBHSAHD TOOYIOBAHO aHAJIOTIYHI PO3B’A3KY [1J1s1 KBa3iOPTOTPOIIHOI IIJIOIMHY 3 HalliBHECKIHYEHHUM
KyTOBUM 3aKPYIJIEHUM BUPi30M, 3 SIKMX BUILIMBAIOTh 3aJI€XKHOCTI MDK KoeillieHTaMu iHTEHCUBHOCTI Ta
KOHILIEHTpALlii Hallpy>KeHb Y TOCTPIl Ta 3aKPYIJIEHIN BEpLIMHAX KyTOBOI'O BUPi3y B KBa3iOPTOTPOINHIN mowyHi. Ha
i/l OCHOBI PO3BMHYTO, aHAJIOTIYHO [0 BifIOBINHUX 331134 AJ1s i30TPOITHOIO TJIa, €NVUHUAM MiAXil 40 BU3HAYEHHS

KOHILIeHTpaLlii Hanpy>KeHb 0111 3aKPYIJIEHUX Ta TOCTPUX BEPIINH KyTOBUX BUPi3iB. MeTOJ, CUHTYJISIPHUX



iHTerpasbHUX PiBHSIHb BUKOPUCTAHO TAKOX [J15 OOYL0BU PO3B'SI3KY IE€PLIOi OCHOBHOI 3a1a4i Teopii NPy>XKHOCTI 1151
KBa3iOPTOTPONHOI NiBIVIOWMHY 3 IEPIOAMYHUM KPUBOJIHIHMM KpPaeM, IPUYOMY iHTETpaJIbHE PiBHSIHHS OTPUMAHO

3 [1epiOAMYHOI CUCTEMU KPUBOJIiHITHUX TPIlUH, 10 CTUKYIOTHCSI MK COO0I0.

2. In the thesis the main relations of the plane problem of the theory of elasticity for a quasi-orthotropic body are
obtained. The first basic problem for the plane with cracks is reduced to singular integral equations on curvilinear
contours in the auxiliary mathematical plane of a complex variable which depends on the basic mechanical
orthotropic parameter (the ratio of the basic modulus of elasticity of the material). An analogy between the
problems of elasticity theory for isotropic and quasi-orthotropic bodies is established for the first time. This
analogy is that the singular integral equations in a quasi-orthotropic body are the same as in an isotropic one, only
written in the auxiliary plane of a complex variable. Solutions of eigenvalue problem for the quasi-orthotropic
wedge are found. The similar solutions are obtained for a quasi-orthotropic plane with a semi-infinite rounded V-
notch by the use of the method of singular integral equations. Based on these solutions the relationships between
the stress intensity and concentration factors of the sharp and rounded vertices of the angular notch in the quasi-
orthotropic plane are established. On this basis, in a similar way to the corresponding problems for the isotropic
body, the unified approach to defining the stress concentration in sharp or rounded notches is developed. The
method of singular integral equations is also used to construct the solution of the first main problem of the theory
of elasticity for the quasi-orthotropic half-plane with a periodic curvilinear edge, and the integral equation is
obtained from a periodic system of curvilinear cracks, which are joined together.
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