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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYyHHUX PyOpPHK: 30.19.02

Tema gucepranii:
1. AHani3 IPUBEPIIMHHUX 30H TPIlIMHU B TOHKOMY IIPOLIAPKY, IO 3'€JHY€ [1Ba i30TPONHUX MaTepiain

2. Analysis of zones at the tip of the crack in a thin layer, which connects two isotropic materials

Pedepar:

1. O6'eKT - MpUBEPIIMHHI 30HY TPIIIMHU HA MEXi Oy i30TPONHUX MiBIIJIOWMH Ta B TOHKOMY IPOIIAPKY
i30TPOITHOrO KOMITO3UTY. MeTa - PO3BUTOK METO/IiB JOCIIP)KEHHS 30H I€PEIPYHHYBaHHS TPIIIUHU B TOHKOMY
IIPOLIAPKY i30TPOMHOr0 KOMIIO3UTA Ta MiXK(a3HOI TPilllMHU B IPY>KHO-IIJIACTUYHUX Tijlax Mif Ai€l0 MeXaHi4YHOro
HaBaHTaXEHHs. MeToay Teopii PyHKLiN KOMIIJIEKCHOI 3MiHHOI i CKIHYEHHUX €JIEMEHTIB. 3 BUKOPUCTAHHSIM METOLY
CKiHUE€HHHUX €JIEMEHTIB [IOCiPKEHO HalpyKeHUI CTaH 6ijis1 BEpLIMH TPIillMHYU Ta 3HANWJEHO JOBKXMUHU 30H KOHTAKTY,
PO3KPUTTS TPIlIMHU Ta 3HaY€HHA J-iHTerpana. [y aHasliTHYHOrO NOCIIKEHHS i30TPOITHOTO KOMIIO3UTY 3
TPIlIMHOIO B TOHKOMY IIPOLIAPKY PO3pO06JIEHO MaTeMaTU4YHi MOJIeli, SKi BpaxOBYIOTh HEPIBHOMIPHI po3noginu
HaIpy>XeHb Ha IPOJOBXEHHSX TPiyuHU. CHOPMYJILOBAHO Ta PO3B'SI3aHO 3a[a4y JIiHIHOTO CNIpspKeHHS. OTPUMaHO

PIBHSIHHS 117151 BU3HAYEHHS JOBKYH 30H IepelpyHHYBaHHS, a TAaKOXK BUPa3u [JIs PO3KPUTTS TPIlUHU Ta J-



iHTerpasa. ¥ BUNajgKy oOfJHaKOBMX MaTepiajiB KOMIIOHEHT KOMIIO3UTA 151 BUBHAYEHHS! PO3NOiy HOPMaJIbHOTO
HaIpYy>XKEHHS 0OYA0BAaHO allPOKCUMaLiiiHy (PyHKIi0. BUBYEHO BIJIMB reOMETPUYHUX Ta MEXAHIYHUX BJIACTUBOCTEN
KOMIIO3UTY, @ TAKOXK 30BHILIHbOIO HABAaHTa>KEHHS HA OCHOBHI [1apaMeTpU PYHHYBaHHs. 30Kpema I10Ka3aHo, 110
BpaxyBaHH: (i3UYHO HEJiHIMHOI NOBEeAiHKM MaTepianly NPU3BOAUTD 4O 3MEHIIEHHS JOBKUHU 30HA KOHTAKTy Ta JI0

He3Ha4yHOro 36inbleHHs J-inTerpana. Chepa - HaBYaJIbHUI [IPOLIEC, MAIIMHOOYAYBAHHS, IPUIAA00y1yBaHHS.

2. The objects are the zones at the tip of the crack at the interface of isotropic half-planes and in a thin layer of
isotropic composite. The aim is the development of the methods of pre-fracture zones investigation for a crack in
a thin interlayer of isotropic composite and an interface crack investigation in elastoplasic bodies under
mechanical loads. Methods of theory of complex variable functions and finite element. By using of the finite
element method stress state at the crack tip is studied and the contact zone lengths, the crack opening
displacement and the values of the J-integral are found. The mathematical models, which take into account of the
nonuniform stresses distribution at the crack continuations, are developed for the analytical study of an isotropic
composite with a crack in an interlayer. The problems of linear relationship are formulated and solved analytically.
The equations for determination of the pre-fracture zones lengths as well as the expressions of the crack opening
displacement and the J-integral are obtained. For the case of the identical material components the approximated
function for determination of the distributions of the normal stress are constructed. The effect of geometrical and
mechanical properties of the composite as well as the external loads on the main fracture parameters is studied.
Application spheres are training courses, machine and instrument-making industries.
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