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SYSTEM OF THREE COLLINEAR INTERFACE CRACKS IN A FINITE SIZE DOMAIN

A bimaterial region, consisting of two rectangles, connected by their edges is considered. Three cracks of arbitrary length and
location have appeared in the interface. It is assumed that the load applied at the outer ends of the rectangles is directed orthogonally to the
interface. The Abaqus software package is used to solve the problem. A finite element mesh with thickening near the cracks and especially
near their tips is created. Eight-node finite elements of the Lagrangian type are used. A series of calculations are performed on different meshes
with different degrees of their thickening, which allows us to assess the dependence of the results on the mesh parameters. To simplify and
speed up the modeling process, a program in Python, which is integrated into Abaqus as a script was written. This program allows us to change
quickly the parameters of cracks, loads and material properties, as well as automatically create a new mesh for each configuration. The analysis
focused on the consideration of the sizes of the crack region and the calculation region dependencies. It was found out that the energy release
rate increases with a decrease in the relative size of the calculation region. This is especially evident for the crack tips that are closest to the
boundaries of the region. For the case of a region much larger than the crack size, a comparison of numerical results with the corresponding
analytical solutions was carried out and their good agreement was shown.
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CUCTEMA TPHOX KOJITHEAPHUX MIZK®A3HUX TPIIUH B OBJIACTI
CKIHYEHHHX PO3MIPIB

Posrisinaersest GimartepianbHa 06J1aCTh CKIIAICHA 13 IBOX MPSIMOKYTHHUKIB, 3’€IHAHUX 10 TOPIISIM OAHAKOBOI JOBXHHHU. B 06racTsx
JKOPCTKOTO 3’€IHAHHS BHHHKIN TPU TPIIUHH JOBITBGHOI JOBXKHHH 1 pO3TallyBaHHSA. BBakaeTbcs, IO HaBaHTaXKCHHS, NPHKIANCHE IIO
30BHIIIHIM TOPISM NPSIMOKYTHHKIB, HAaIpaBJICHE OPTOTOHANBHO N0 iHTepdelicy. Jns po3B’s3Ky 3amadi BUKOPHCTOBYETHCS IIPOrPaMHUM
komIntekc Abaqus. CTBopeHa CiTKa CKiHUGHHUX €JIEMEHTIB i3 3ryHIEHHSAM NOOIM3y TpIluH i ocobiuBo Oins ix BepmuH. Buxopucrani
BOCHMHBY3JIOB1 CKIHUECHHI €IICMEHTH JarpaHKeBoro TUITy. [IpoBeseHo HU3KY PO3paxyHKIB Ha Pi3HHUX CITKAX 3 Pi3HUM CTYIICHEM IX 3TYIICHHS,
IO J03BOJSE OLIHUTHU 3aICKHICTh PEe3yNbTaTiB BiJ IMapaMeTpiB CiTKH. I CIIPOMIEHHS Ta HNPHIIBUINICHHS IIPOLECY MOJEIIOBaHHs Oyia
HanucaHa rnporpaMa Ha Mosi Python, sika inTerpoBana B Abaqus sik ckpunt. L{st mporpama 103BoJIsi€ BU/IKO 3MIHIOBATH [apaMeTPH TPIILKH,
HAaBaHTA)KCHHS Ta BIACTHBOCTI MaTepialliB, a TAKOXK aBTOMAaTHYHO CTBOPIOBATH HOBY CITKY JUIS KOxHOI KoH(irypauii. [Tpu ananisi ocHoBHa
yBara NpUILIIach aHANI3y 3aIeKHOCT] po3MipiB 001acTi TpiMuUH i po3paxyHKoBOI 001acTi. BcTaHOBIEHO 3pOCTaHHS MIBUAKOCTI 3BUIBHCHHS
€Heprii IpH 3MEHIIICHH] BiTHOCHOT0 po3Mipy po3paxyHKoBoi obmacti. OcoOIUBO 11e IPOSBILETECS UL BEPIIHH TPIIIUH, SIKi € HAaHOMIDKINMU
o rpaHuIb obmacti. s Bumaaky oo6nmacti, Habarato OinbImIOi po3Mipy TPINIMH, IPOBEJCHO INOPIBHSIHHS YHCEIbHHX pE3yNbTaTiB 3
BIZIMOBIJTHUMH aHAIITHYHUMHU PO3B’SI3KaMU 1 BCTAHOBJICHA 1X XOPOIIA Y3TOKEHICTb.

Ki1o4oBi ciioBa: HanpyxeHHs, edopmaliis, TpilliiHA MK IBOMa MatepiajaMu; PO3KPUTTS TPIllIMK, METO]] CKIHUCHUX
€JIEMEHTIB, IIBHU/KICTh 3BIIbHEHHS CHEPTii



