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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 55.09.81

Tema gucepranii:
1. Po3po6s1eHHS METOiB 1iarHOCTyBaHHS HAaIIPYy>KeHO-1€()OPMOBAHOTO CTaHy MaTepiany 3 TPillIMHOIO LU(PPOBOIO
KOpeJISLi€elo CEKI-300pakeHb

2. Development of methods for diagnostic of stress state of material with crack using digital speckle-correlation of
images

Pedepar:

1. O6'eKT BOCIIIKEHHS - HANPY>KEHO-1e(POPMOBAHUI CTaH, 1J0 BUHUKAE Y MaTepiasi 3 TPILMHOWO Mif, Iieto
MEeXaHIYHMX HaBaHTaXeHb. MeTa IOCTiIKEHHS - PO3POOMTH METOIM [IiarHOCTYBaHHS HANIPY>KeHO-1e(OPMOBAHOTO
CTaHy MaTepiasiB 3 TPIIMHOIO Ha OCHOBI MOr0 ONHUCY psgaMu Binbsamca. 3aCTOCOBaHO METOIM MAaTEMATUYHOI
CTaTUCTUKH, Teopii iHpopMaLiliHO-BUMIPIOBAJIBHUX CUCTEM, TEOPii ONTUYHUX CUCTEM, TEOPii BUMIPIOBaHb Ta
BMMIipIOBAJIbHUX CACTEM, MiAXOM MEXaHiKM KBa3iKPUXKOT0O PyVHYBaHHS, METOAU LA(PPOBOi KOPEJIALil CIIeKI-
300pakeHb. BCTaHOBJIEHO, 110 /17151 iarHOCTYBaHHS HANIPY>XKeHO-1e(POPMOBAHOTrO CTaHy MaTepialy TPillMHOO
TEXHOJIOTisSIMU L POBOi CIIEKJI-KOPeJIsLii CJ1ifi BUKOPUCTOBYBATH [aHi 1107151 HAalIpy>KeHb y MaTepiasli, a He JaHi
110J1s1 IEpPEMillleHb [TOBEPXHI MaTepialy BHACIIOK YCYHEHHS BILJIMBY PyXy Helle()OpPMOBAHOTO TBEPLOrO Tija;
pO3p06JIeHO Ta BEpU(IKOBAaHO HOBI METOM BU3HAYEHHSI 3 BUKOPUCTAHHSIM LIU(PPOBOI CIIeK/I-KOPeIsLii

KoeilieHTiB iIHTEHCMBHOCT] Hallpy>KeHb, I10JI0>KEHHSI BEPIIMHY TPIilMHY, J-IHTerpauy, Me>X 30HHU IIJIaCTUYHOCTI i,



4ac IiarHOCTyBaHHS HAIPY>XKeHO-1e(OPMOBAaHOIO CTaHy MaTepialy; po3po0JIeHO HOBi METOM KOMIIEHCALlil BILJIUBY
CHCTEMaTUYHOI CKJIaZ0BOi IIOXMOOK BU3HAUEHHSI 1107151 HAIIpyKeHb Ha TOYHICTh BU3HAUYEHHS IIapaMeTpiB psiB
Binbsamca; Briepiie 3arporoHOBaHO BU3HAYATU KYT CTAapPTy TPIlMHY, K HAIIPSIMOK 3 il BEPIIMHU 10 LIEHTPY Mac
(dirypu, 06Me>keHOi KPUTUYHOI BEJIMYMHOIO TPETHOTO iHBapiaHTa HANPY>KEeHb. Pe3ynbTat pO60TY BUKOPUCTAHO Y
T30B "3axif-TexHocepsic" A1 pO3pOOKM CUCTEMU BU3HAYEHHS HANIPSIMKY MOLIMPEHHS TPIilUHM Mifl 4ac

IiarHOCTYBaHHS CTaHy HaBaHTaXKEHUX METaJIOKOHCTPYKILiM.

2. Object of study - stress state, that occurs in the material with a crack under mechanical loading. The purpose of
research is to develop methods for diagnosing stress state of materials with a crack, based on its description by
Williams' series. The next methods were applied: method of mathematical statistics, theory of information-
measuring systems, optical systems theory, theory of measurement and measurement systems, approaches of
quasi brittle fracture mechanics, methods of digital image correlation. Found that for the diagnostic of stress state
of the cracked material using speckle correlation technology should use stress field in the material and not the
displacements of surface of material, due to eliminate the influence of rigid body motion; developed and verified
methods for derivation using digital image correlation: stress intensity factors, crack tip position coordinates, J-
integral, limits of plasticity zone during the diagnostic of the stress state of the material; developed methods for
compensation of influence of systematic errors in measured stress field components on the accuracy of the
Williams' series parameters derivation; proposed to determine the angle of crack propagation as the direction from
its tip to the centre-mass of the figure, limited by value of the critical third invariant of stresses. The results of the
work are used in Company "Zahid-tehnoservis" for developing a system for estimation of crack propagation during
nondestructive testing of loaded metal constructions.
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