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2. The physical nature of the local stress of brittle fracture of polycrystalline metal

Pedepar:

1. Inceprauis npucBgY€Ha BUBYEHHIO (Pi3W4HOI IPUPOJY JIOKAJIbHOTO HANIPYKEHHS PyVHYBAHHS B
IOJIiIKpUCTaliYyHOMY MeTasi. [1o6y0BaHO MOJeJlb IHTEHCUBHOCTI F'eHepyBaHHS 3apOJKOBUX TPILIUH Ta AOCiIKEHO
(daxTopy, sIKi BIVIUBAIOTb HA L0 BEJIMYMHY. BCTaHOBJIEHO, IO NP KPUXKOMY PYMHYBaHHI MeTajy B OKOJIi
KOHLIEHTPATOPA HAaIIPY>KE€Hb CIIOCTEPIraeThCsl JIOKAJIbHUI MACIITAOHUI €(PEKT, SIKUI TIPOSIBIISIETLCS Y IePEBULILEH]
JIOKQJIbHOTO HaIlpy>K€HHS PYyVHYBaHHS B YMOBaX KOHLIEHTPallii HalIpyKeHb HaJl, piBHEM KPUXKOi MilTHOCTi Rmc.
3'51COBaHO, 1110 NPUYMHOIO JIOKQJIbHOTO MacCIITa0HOTro e(EeKTy € 3aJIe>KHICTh iIMOBIPHOCTI KPUXKOTO PYMHYBaHHS Bif,
KiZIbKOCTi 3apOJKOBUX TPIlllVH, SIKi yTBOPIOIOTHCS B 30Hi iHillil0BaHHS PyiiHyBaHHS (“process zone”) B OKOJIi BEpIIMHI
KOHILIEHTPATOPa HaNlPy>KeHb. BesmdnHa 1poro eexTy 3agaetocs (i) 06’emom “process zone” Ta (ii) 3HaUEHHIM
BiJHOCHOI BEJINYMHU IpaflieHTa MJIaCTUYHUX AedopMalliil B IboMy 00’eMi. [IpofileMOHCTPOBaHO, 110 PiBEHb B'SI3KOCTI
PYVHYBaHHSI PEAKTOPHUX CTaJeN Iicjsl HEUTPOHHOTO OIIPOMiHEHHS 3yMOBJIEHUI IBOMAa OCHOBHUMU YMHHUKAaMH, a

came pagiauifiHUM 3MiLIHEHHAM Ta 3pOCTaHHSAM IHTEHCUBHOCTI reHepyBaHHA 3T B OIpDOMIHEHOMY MeTalli.



2. The thesis is devoted to the investigation of the physical nature of local stress of fracture in polycrystalline
metal. We elaborate the model of intensity of generating of crack nucleus and study the factors which have an
influence on this. We found that the local scale effect is observed at the brittle fracture of metal in the vicinity of
the stress concentrator. This effect manifests itself in the excess of local stress of fracture in the conditions of
stress concentration over the level of brittle strength Rmc. We established that the dependence of the brittle
fracture probability on the amount of crack nucleus which appear in the fracture initiating zone ("process zone") is
the reason of the appearance of this effect. The value of the local scale effect is given by (i) the "process zone"
volume and (ii) the relative value of the gradient of plastic deformation in this volume. It was demonstrated that
the level of fracture toughness of reactor steels after neutron irradiation is caused by two main factors, namely by
the radiation strengthening and the increasing of the intensity of crack nucleus generation in the irradiated metal.
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