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2. Boundary state prediction of aviation structures riveted joints in case of multiple site damage

Pedepar:

1. Incepraujiiina po60oTa IpUCBSY€Ha BUPIlIEHHIO 33/1a4i BU3HAYEHHS HaJliiHOCTI Ta pecypcy 3aKJeNKOBUX 3'€IHAHb
IIaHeJIbHUX aBiallilHAX KOHCTPYKLiY py 6araroocepeiKOBOMY MOIIKOPKEHHI. JlaHa 3aaya BUpillleHa IJISIXOM
HAYKOBOTO OOI'PYHTYBAHHS Ta PO3POOKM HOBOTO MAaTEMATHUYHOTrO 3a6€3MeUeHHs 1J151 MOJI€JII0OBAaHHS IIPOLECIB
YTBOPEHHS Ta POCTY BTOMHUX TPIlIMH B KOHCTPYKLiSIX 3 OTBOPaMU i3 aymoMmiHieBoro crasy [I16AT 3 BpaxyBaHHAM
€KCIIEPMMEHTAJIbHO BCTAHOBJIEHUX 3aKOHOMipHOCTEN. B po60Ti 3an1pOIOHOBaHO HOBUI METO[L ITPOTHO3YBAHHS
pecypcy Ta BU3HaYeHHS HAZiMHOCTI 3aKJIENIKOBUX 3'€/IHAaHb, 3ACHOBAaHMI HA iMOBIpHiCHil Mozei
faraToocepenKoBOro MOMKOIKeHHS. [JaHa MoiesIb BUKOPHCTOBYE aHaJiTU4HI 3aKOHOMiPHOCTI PO3BUTKY TPIIIMH 3
BpaxyBaHHSIM BUIIa[KOBOTO iX 3apOJpKEHHs Ta LIBUAKOCTI pocTy. BoHa BKilouae B cebe PYHKIIiI0 PO3NOAiNY
HarpaljloBaHHS [0 MOSBU TPILMHU [1I0YATKOBOI JOBXKUHHU, MOJIEIb CTOXaCTUYHOCTI JOBXUH TPILYH NpU
(pikcoBaHOMY HaITpall0OBaHHi Ta PO3PAXYHOK iMOBIPHOCTI 00’€JHAHHS 3yCTPIYHUX TPIlUH y IEBHUI MOMEHT 4acy.

J71s1 mepeBipKy Ipane3faTHOCTi po3po6JIeHOr0 METO Ly ITpPOBeieHi BTOMHI BUITPOOYBaHHS MOJIe/IbHUX 3Pa3KiB 3



6araTbma KOHLIEHTPAaTOPaMU HAIIPY’KEHHS], B IPOLEC] SIKUX 117151 6iIbIIOI JOCTOBIPHOCTI €KCIIEPUMEHTY Ta
DOCSITHEHHS Kpaljoi TOBTOPIOBAHOCTI PE3yJIbTaTiB 3aCTOCOBYBAIMCh METOJUKY OTPUMAHHS JAHUX IO 3aPOJIKEHHIO

Ta PO3BUTKY BTOMHUX TPilllMH 6€3 3yIIMHKYU BUIIPOOYBaHb

2. The thesis is devoted to solution of the problem of determination the reliability and service life of aircraft
structures riveted joints in case of multiple site damage. This problem is solved by scientific substantiation and
development of new mathematical method for modeling the processes of fatigue cracks formation and growth in
structures with holes made of aluminum alloy D16AT, taking into account experimentally established regularities.
The paper proposes a new method for life prediction and reliability determination of riveted joints based on the
probabilistic model of multiple site damage. It includes the function of time distribution before the occurrence of a
crack with initial length, the stochastic model of the crack length distribution at a fixed time, and calculation of
coalescence probability for counter cracks at a specific time. To test the efficiency of the developed method, it was
carried out fatigue tests of model specimens with many stress concentrators to simulate multiple site damage.
During the test special techniques to get experimental data on the initiation and propagation of fatigue cracks
without stopping the test were used to increase the reliability of the obtain data and to achieve better repeatability
of the results.
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