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1. BusHayeHHS BTOMHOI JOBTOBIYHOCTI €JIEMEHTIB KOHCTPYKLIN 3 KOHLIEHTPATOpaMU HaIIPpY>KE€Hb Ha MifCTaBi
nedopmaniiiHuX napameTpiB JIOKaJbHOTO PyHYBaHHS

2. The assessment of the fatigue durability of a notched structural element using the deformation parameters of a
local fracture

Pedepar:

1. InkJjiyHa TPIMHOCTIMKICTD | BTOMHA JJOBIOBIYHICTb 3pa3KiB Pi3HOI reOMeTpii 3 KOHLIEHTPAaTOpaMy HaIlPyKEHb.
Po3pobuTy MeToAuKY BU3HAUYEHHS epiony 3apopkeHHs. Ni BTOMHOI MaKpOTPIlIMHU B OKOJIi KOHCTPYKTUBHUX
KOHILIEHTPaTOPiB HaNlpy>KeHb Ha MifcTaBi gedopmMalliiHuX napaMeTpiB Ta AOBroBiYHOCTI Nf eleMeHTiB KOHCTPYKLil
Ha 6a3i yHi(ikoBaHOI MOZEJIi BTOMHOTO PyHHYBaHHS. METOIOIOTIYHOI0 OCHOBOIO € €EKCIIEpUMEHTAIbHA MeXaHiKa
BTOMHOTO PYHYBaHHS, TEOPETUYHI MOZEJIi PO3PAXyHKY HAIPY>KeHO-A,e()OPMOBAHOTO CTaHy TiJl 3
KOHILIEHTPaTOpaMU HallpyXXeHb, 3aco0M BUMIPIOBaHHS JIOKAJIbHUX NepeMillieHb (fedopmaliiil). 3anrporoHOBaHO
METOAMKY BUMIPIOBaHHS PO3KPUTTSA B OKOJIi BEPIIMHY KOHLEHTPATOPA i TPILVMHU Ta PO3PAXYHKY Ha Ll mifcTasi
JIOKaJIbHUX MPY>KHUX Ta MPY>KHO-IJIACTUYHUX Aedopmariil. [TokaszaHo, o po3max JI0KalIbHUX Aedopmallii,

00yMOBJIEHUH iHTErpasIbHOIO AedopMallielo 30HU IlepepyHHYBaHHS B OKOJIi BEPIIMHY BUPIi3y i TpiluHwy,



OJJHO3HAYHO BU3HAa4ae nepiof 3apomkeHH (Ni) i pocty (Np) BTOMHOI MaKpOTPIlIMHU. 3aIIPOIIOHOBAHO CIIOCi6
€KCIIEPUMEHTAJIbHOTO BU3HAYEHHS pO3Mipy d* 30HM nepepyiiHyBaHHS Ta (GOPMYJIU IJ1s1 PO3PaXyHKY LIbOTO
napamerpa Ta e(peKTUBHOTO (LUKJIiYHOTr0) KoediljieHTa KoHIeHTpalii HanpyxeHb Kf. [TokazaHo MOXJIUBICTb
BMKOPHMCTaHHs YHi(iKOBaHOI MOJeJli BTOMHOIO PYHHYBaHHsI 11151 OOYJOBY Jiarpam MBUAKOCTEN POCTY BTOMHO]
MakpOTPilMHU Ha MiJCTaBi Jiarpam Omnopy ii 3apoKEHHIO Ha MOBITPi i B KOPO3iMHOMY CEpPENOBUILi 338 CUJIOBOTO Ta
nedopmarniiiHoro niaxonis. Ha nifcrasi 1iel Mozesti 3anipolioHOBAaHO Ta €KCIIEPUMEHTAIbHO allpOOOBAHO HOBY
METOJIMKY BU3HA4€HHS MTOBHOI [0BroBiuHOCTi Nf = Ni + Np 3pa3kiB 3 KOHLIEHTpaTOpaMy HaIlpyXeHb, 110 BPaXOBYe
cTafii 3apopKeHHs i IOMNPEHHs TPIMHY i 6a3yeThCs HA JiarpaMmax IMKJIYHOI TPIlIMHOCTIMKOCTI, OTPMMaHUX Ha
cTafii momupeHHs BTOMHOI TpiluHu. PO3po6yieHi MeTOIMKY Ta MPAKTUYHI peKOMeH allii BUKOPUCTAHO [1J1S1 OL[iHKU

IIOBrOBIYHOCTI €JIEMEHTIB KOHCTPYKLi# yitakiB AHTK "AHTOHOB".

2. Crack growth resistance and fatigue life time of notched specimens. To develop the method of the fatigue
macrocrack initiation period Ni assessment near the structural stress concentrators based on strain parameters
and the method of the structure element durability Nf determination using of the fatigue fracture unified model.
The experimental fatigue fracture mechanics approach, theoretical models of the stress-strain state calculation for
bodes with stress concentrators, means of the local displacement (strain) measurement is a methodological
foundation of the research. The new methods of the notch and crack tip opening displacement measurement and
local elastic and elasto-plastic local strain calculation are proposed. It is shown that the fatigue macrocrack
initiation (Ni) and propagation (Np) periods in specimen (structure element) are determined by the local strain
range of the process zone in the vicinity of notch or crack tip. The new mode of the process zone size d*
assessment and formulae for parameter d* and effective (cyclic) stress concentration factor Kf calculation are
proposed. The possibility of the fatigue macrocrack growth diagrams prediction on the basis of the crack initiation
resistance diagrams in the air and corrosive environment at the stress and strain approaches is shown. The new
method of the total durability Nf = Ni + Np prediction for the specimens with stress concentrators on the basis of
fatigue fracture unified model is proposed and experimentally confirmed. The elaborated methods and practical
recommendations for the durability estimation of the "Antonov's" airplane structure elements are applied.
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