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2. Numerical analysis of crack growth resistance in spatial prismatic bodies with elastoplastic deformation based
on the modified method of reactions
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1. Incepraniiina po60Ta IpUCBIYEHAa aHaJi3y Ta po3pobLi ePeKTUBHUX MiTX0iB 171 BU3SHAUYeHHs J-iHTerpasa B
nuckpeTHux moaessix MCE nipu JiHifiHOMy Ta HeJsliHiltHOMY fedOopMYBaHHi Tijl Ta po3po0lLii aaropuTMiB 0oro
004MCJIEHHS 3 ypaxyBaHHSIM OCOOJIMBOCTEN CKiHYeHHOeleMeHTHOI nuckpertusauii HMCE. Po3po6ieno
monudikoBaHMI BapiaHT METOLY PeakLill, [0 I'PYHTYEThCSI HA BUKOPUCTaHHI peakuiil i By3JI0BUX IIepeMillleHb B
OKOJIi BepIIMHU TpiuHuU. [IpoBeseHo nocinKeHHs 30DKHOCTI | iHBapiaHTHOCTI pe3ysbTaTiB 06unCIeHHs J-
inTerpana moangikoBaHUM METOJOM PeakKlill [ BUNAJKY PYKHOIIACTUYHOrO Ae(OpPMYyBaHHS i 3MillIaHOTO
PYMHYBaHHS B [IPOCTOPOBUX 3a7a4aX. OTpUMaHi HOBI PO3B'A3KM 33724 aHAIi3y TPIMHOCTIMKOCTI BifIIOBiAAIbHUX

00'eKTiB 32 HASIBHOCTI HaMiBETINTUYHUX TPIIMH Pi3HUX PO3MipiB.



2. The thesis covers the analysis and development of effective approaches for J-integral determination in the
discrete FEM models under linear and nonlinear deformation of the bodies and the development algorithms for its
calculation considering the finite element discretization of SFEM. A modified version of the method of reactions
was developed based on the use of the nodal displacements and reactions close to the crack tip and in this case the
path of integration is absent. A study of convergence and invariance of the J-integral calculation results by
modified method of reactions were made in the case of elastoplastic deformation and mixed fracture in three-
dimensional problems. The new solutions for the crack growth resistance determination of crucial objects with the
presence of semi-elliptical cracks of various sizes were obtained.
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