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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYyHHUX PyOpHK: 30.19.15

Tema gucepranii:
1. OuiHoBaHHA BTOMHOI JOBrOBIYHOCTI TiJl 3 KOHLIEHTPATOPaMU HAIIPY’KE€Hb Ha CTafisX 3aPOJKEHHH i pOCTy
TPILIVHU

2. Determination of the fatigue durability of notched bodies on crack initiation and propagation stages

Pedepar:

1. Broma mMatepiasiB i JOBroBi4HICTb €JIEMEHTIB KOHCTPYKIiH 3 KOHLEHTPATOPaMU HAMPYKEHb 3a LIUKJIIYHOTO
HaBaHTaXeHHs. [IpoBecTy eKcreprMeHTalbHE OOIPYHTYBAHHS [10JI0KEHb BifloMOi YHi(iKOBaHOI MOi€Jli BTOMHOTO
pyiHYBaHHA MaTepiasiB, BBECTU Ha il OCHOBI HOBI [TapaMeTpu JJ1s1 ONMCY 3aPOIPKEHHS 1 pOCTY BTOMHUX TPILIJMH Ta
PO3pOOUTH METOZ0JIOT0 IIPOrHO3YBaHHS BTOMHOI [IOBIOBIYHOCTI TiJl 3 KOHCTPYKTMBHUMU KOHIIEHTPaTOpaMu
HaIpYXXeHb 3 YpaXyBaHHIM BIUIMBY aCMUMETPIii LMKy HaBaHTaXeHHs. JJaHa poboTa nobyjoBaHa Ha
€KCIIepUMEHTAJIbHO-PO3PAaXyYHKOBUX METO/IAX, 30KPEMA, EKCIIEPUMEHTAJIbHOTO BU3HAYEHHS JIOKAJIbHUX
nepeminieHs (nedopmaliiil) 3a JOIIOMOIOI0 MEXaHIYHMX [aBayiB, jla3epHoi inTepdepomeTpii i onTuyHOrO aHamisy;
MEeXaHI{YHUX BUNIPOOYBaHb NIPU LUKIiYHMX HaBAaHTAXXEHHSX Ha TPIlMHOCTIMKICTb i BTOMHY JIOBIOBi4HICTb;
PO3PaxyHKOBUX MOJEJISIX BUBHAUEHHSI HAIPY>KEHO-e(POPMOBAHOTO CTaHy i BTOMHOI IOBIOBIYHOCTI TiJI 3
KOHLIEHTPaTOpaMu HaIpykeHb. B po6OTi ekcriepruMeHTarbHO OOIPYHTOBAHO OCHOBHI IOJIOKEHHS BimomMoi

yHi(pikoBaHOI MOJeJIi BTOMHOIO pyiHYBaHHs i Ha ii OCHOBI PO3p06JIeHO Ta alTpOGOBAHO HOBi CIIOCOOM BU3HAYEHHS



JIOKaJIbHUX MapaMeTpiB IIbOTo MPOIEeCy, 30KpeMa JBa HOBi CIIOCO6Y (3axUlleHi IaTeHTaMu YKpaiHu)
€KCIIEpMMEHTAJIbHOI'O BU3HAUYEHHS po3Mipy d* BTOMHOI 30HU NepenpyiHyBaHHS, SIKAi BU3Ha4Ya€e epeKTUBHUN
KoediljieHT KOHLIeHTPallii HUKJIIYHKUX Hallpy>KeHb, pO3Max JIOKQJIbHUX JedopmMaliiil Ta JJoKalbHY €HEPTilo
IepopMyBaHHA 3a LIMKJI HABAHTAKEHHSI HAa Pi3HUX CTaJlisIXx BTOMU MaTepiaiB. [IopiBHSIHO 3aCTOCOBHICTb CUJIOBUX,
nedopMaliiiHUX i eHepreTMYHUX IIapaMeTpiB Ha CTaflisX 3apO/KEHHS i pOCTy TPIlllMHU, HA MiJCTaBi IKUX
IIPOBEJIEHO OINTHUMI3allilo TepMidYHOi 06POOKY CTajel AJis 3a/li3HUYHUX KoJlic. JJOCiiKeHO BIJIMB aCUMETpil LUKy
HaBaHTaXEHHS Ha MIPOLIECH BTOMHOTI'O PyMHYBaHHS Ta 3alIPOIIOHOBAHO HOBI NapaMeTpH, SIKi 103BOJISIOTh 32 Pi3HOI
acumerpii R uKiy HaBaHTa)X€HHS iHBapiaHTHO OMMCYBATU 3aPOKEHHS (BiHOCHI JIOKaJIbHi MAKCUMaJIbHI
HarnpyskeHHs ) i picT (BigHOCHNMIT MakcumainbpHuil KIH Kmax /d*(R)) BTOMHOI MaKpOTpIIIMHY B TBEPIOMY TiJIi.
Po3po6seHo Ta eKcrieprMeHTaIbHO OOIPYHTOBAHO HOBY METOJIMKY IIPOTHO3YBaHHS (3 OXUOKOIO 23 ... 26%)
IOBTOBIYHOCTI UIMKJIIYHO HABAaHTAKYBAHMX TiJl 3 KOHLIEHTPATOPOM HAIPYyXeHb Pi3HOI reOMeTPii, 6a3ylouunch Julle Ha
Iiarpamax UMKJIYHOI TPIMHOCTIMKOCTI MaTepiaiB, BCTAHOBJIEHUX Ha CTallii pOCTY MakpOTpimuHu. OTpUMaHi
PEe3yJIbTaTH i IPaKTU4HI PEKOMEHAlli] CJIy>KaTh OCHOBOIO HOBUX METO/IiB OL[iHIOBAHHSI BTOMHOI JOBrOBiYHOCTI

€JIEMEHTIB KOHCTPYKUi jiTakiB JI1 "AHTOHOB".

2. The materials fatigue and durability of the structural elements with stress concentrators under cyclic loading is
the object of investigation. Conduct experimental substantiation provisions known unified model of fatigue
fracture of materials entered on the basis of its new parameters to describe the nucleation and growth of fatigue
cracks and to develop a methodology for predicting the fatigue life of the bodies with structural stress
concentrators with the influence of asymmetry cycle loading. This work is based on experimental and
computational methods, including experimental determination of local displacements (strain) using mechanical
sensors, laser interferometry and optical analysis, mechanical testing under cyclic loads on fatigue crack growth
resistance and durability calculation model of the stress-strain state and fatigue durability bodies with stress
concentrators. The main provisions of the known unified model of fatigue fracture are experimentally proved and
new methods of local fatigue fracture parameters determining are developed, particularly, the two new methods
(protected by patents of Ukraine) of experimental determination of the fatigue process zone size d* are proposed.
This parametr determines the effective stress concentration factor, the range of local strain and local strain energy
per loading cycle at different stages of materials fatigue. A comparative analysis of the applicability of the force,
strain and energy parameters in the cracks initiation and growth stages is provided and consequently heat
treatment of railway wheels steels optimization is done. The influence of stress ratio R on the fatigue fracture is
investigated and new invariant parameters to describe the initiation (relative local maximum stress) and growth
(relative maximum stress intensity factor Kmax/d*(R)) of the fatigue macrocrack are proposed. The new method of
durability prediction for the cyclically loaded bodies with the stress concentrators of different shape based only on
fatigue crack growth diagrams is developed and experimentally confirmed. The results and practical
recommendations are the basis of new methods for evaluating the fatigue life of aircraft structural elements SE
"Antonov".
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