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2. Deformation peculiarities of an elastic matrix with a thin overlay in the presence of an interface micro- or
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Pedepar/anoTamis:

1. Y po6oTi po3pobsieHo aHamiTUYHI Ta YucesbHi MeTonu gociimkeHHs HIC nJ1s mupoKoro Kiacy 3a1ay MeXaHiky
PYVHYBaHHSL: NIOOYAOBAHO aHAJITUYHI PO3B'SI3KU 33/1a4 PO Ae(POPMYyBaHHS TOHKUX HAKJIAJOK 3 MiKpPOTpillMHaMU
B3[I0BX SKOPCTKO 3aKpillJIEHOTO Kpalo Ta Ha MEXi 3'€JHAHHS IBOX i30TPOIHUX MapiB. BUSIBIEHO CyTTEBE 3pOCTaHHS
PO3KPUTTS TPIlIMHU Ta WBUIKOCTI 3BiJIbHEHHS €HEPTii IPY 3MEHLIEHH] TOBIIMHY €JIEMEHTIB. B pamkax Mmopei
I'ypruHa-MepoKa AOCiIKEHO BIJINB TOBEPXHEBOI IIPY>KHOCTI Ha KOHILIEHTPAllil0 HallpyKeHb 0iJisl BEPIIVH
MiX(a3HUX TPilMH. BCTaHOBJIEHO, 10 BPaXyBaHHS IOBEPXHEBUX SIBULL, € KDUTUYHUM JJ1s1 TPIlIMH HAHOMETPOBOTO
PO3Mipy, OCKiJIbKM BOHU JOKOPIiHHO 3MiHIOIOTh XapaKTeP CUHTYJISIPHOCTI MOJIiB HaNpyXeHb. Po3B’a3aHO 3a1a4i 1po

aHTHUIIOCKY Jedopmaliiio HAaHOTPILIMH y NIPYKHUX Tijlax Ta JIiHINHUX KBasikpucTasnax. JJoBeseHo, 110 32 YMOBU



BpaxyBaHHS [IOBEPXHEBOI IPY>KHOCTI KJIACMYHA KOPEHEBA CUHTYJISIPHICTh YCYBA€ThCS, & HAIIPY>KEHHS1 Y BEPIIMHAX
TpiumH HabyBalOTh CKiIHYEHHUX 3Ha4YeHb. Po3pob6iieHi migxoau 6a3yloThCsl Ha 3aCTOCYBAHHI iHTerpajbHUX
nepetrsopeHb Oyp'e, METONY CUHIYJISIDHUX IHTETrpajibHUX PiBHSIHD Ta iX YMCeJIbHIN peaizallii 3a 10IIOMOro0
KBazapatypHux gopmya ['ayca-Yebuesa. Pe3ysipbTaTy po60TH MOXYTh OYTH BUKOPUCTAHI /171 IPOTHO3YBaHHS

MILIHOCTI Ta NMPOEKTYBaHHS HAJiMHUX €JIEMEHTIB MIKPO- Ta HAHOCUCTEMHOI TEXHIKMU.

2. In this work, analytical and numerical methods for investigating the stress-strain state have been developed for
a wide class of problems in fracture mechanics: analytical solutions have been constructed for problems regarding
the deformation of thin overlays with microcracks along a rigidly clamped edge and at the interface joining two
isotropic layers. A significant increase in crack opening and energy release rate was revealed with a decrease in
element thickness. Within the framework of the Gurtin-Murdoch model, the influence of surface elasticity on the
stress concentration near interface crack tips was investigated. It has been found that accounting for surface
phenomena is critical for nanometer-sized cracks, as they fundamentally alter the nature of the stress field
singularity. Problems of anti-plane deformation of nanocracks in elastic bodies and linear quasicrystals have been
solved. It is shown that when surface elasticity is taken into account, the classical square-root singularity is
eliminated, and the stresses at the crack tips assume finite values. The developed approaches are based on the
application of Fourier integral transforms, the method of singular integral equations, and their numerical
implementation using Gauss-Chebyshev quadrature formulas. The results of this work can be utilized for strength
prediction and the design of reliable elements for micro- and nanosystem engineering.
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