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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOpHK: 29.19.13

Tema gucepranii:
1. OpieHTauiiHi 3MiHM Ta 3aKOHOMIPHOCTI BUHUKHEHHS 11 PO3BUTKY TPilllMH y NPOLECi IIJ1aCTUYHOI AedopMaliii
IBOBUMIPHUX IIOJIIKPUCTAJIB aJIOMIHIIO IIPY KIMHATHIN TeMIlepaTypi

2. Orientation changes and regularity of cracks occurrence and development in the plastic deformation process of
two-dimensional polycrystals of aluminium at room temperature

Pedepar:

1. O6'exT mocCHimKeHb: JBOBUMIpPHI MOJiKpUCTaIy anoMiHilo. MeTta: BctaHOBeHHS Qi3UYHUX 3aKOHOMIpHOCTEN
OpieHTaliHUX i CTPYKTYPHUX 3MiH i MEXaHi3MiB BUHUKHEHHS 11 PO3BUTKY TPIIIKH Y IIPOLEC] IIJIaCTUYHOI
nedopmariii nosyikpucTaaiyHux 3paskis. Metoau: OpuriHagabHa OITUYHA METOJMKA, IO J03BOJISIE BUBHAYUTHU
OpieHTalliiiHi 3MiHU B 3pa3Ky in situ B poueci iioro nedopmyBaHHs. PeHTreHiBCbKi, €J1eKTPOHHOMIKPOCKOIIIUHi,
MeTanorpadidyHi MeToau, IOBHA aTeCTalisl TPaHuULb 3€PEH, METOJ, FilpPOCTaTUYHOrO 3BaKYBAaHHSI N1 BU3HAUYEHHS
I'yCTUHM 3pa3skiB. PesysnbraTu: [TokasaHo, 0 B [poLeci n1acTU4HOi gedopMaliii IBOBUMiIPHUX MOJIKPUCTAIIB
aJIIOMIHII0 MOJKJIMBI pi3Hi CII0COOM OpieHTALIIHUX 3MiH, [1OB's13aHi 3 PO3BUTKOM KOB3aHHSI, yTBOPEHHSIM [I€pPBUHHOI I
BTOPUHHOI poTauiil. BCTaHOBJIEHO, 10 3€PHOrPaHNYHE PYMHYBAaHHS [IpY IJIACTUYHIN gedopmallii ABOBUMIpHUX
NOJIIKPUCTAJIiB QJIIOMiHiIO, BiZlOyBa€TbCs B pE3yJIbTaTi PO3BUTKY MariCTpajbHUX TPIlIMH B [10PAX, 1O YTBOPIOIOTHCS

Ha TPaHULSX 3€PEH 3arajbHOro TUITy B XO[i peKpucTasizalifHoro Bianany abo B rpoueci gedopmyBaHHS 3pa3KiB.



BcTaHOB/IEHO 3aKOHOMIPHOCTI OPi€HTaLiMHUX i CTPYKTYPHUX 3MiH, 110 NIepEAYIOTh BUHUKHEHHIO
TPaHCKPUCTANITHUX TPiluH. [TokazaHo, 10 BiIMiHHICTE MEXaHIYHMX XapPaKTEPUCTHK, a TAKOX XapaKTepy
PYVHYBaHHS JBOBUMIPHUX IMOJIIKPUCTAJIIB aJIIOMIHIIO 3i 3MiLIHIOBaJIbLHUM IIOKPUTTSM 3 HITPUIY TUTAHY Bifl
AQHAJIOTIYHUX XapaKTEPUCTUK JJ1s1 3pa3KiB 6€3 MOKPUTTSI II0B's13aHa 31 3MiHOIO B XO[Ii IVIACTUYHOI fedopmariii
NIOCJIiJOBHOCTI BUHMKHEHHS I PO3BUTKY peJjlaKcaliiiHux mpouecib. ['any3b BukopucTtanHs: isuka MilfHOCTI i

[JIACTUYHOCTI.

2. Object of researches: two-dimensional polycrystals of aluminium. The purpose: Establishment of physical laws of
orientational and structural changes, mechanisms of cracks occurrence and development in the plastic
deformation process of polycrystalline samples. Methods: the original optical technique which allows defining
orientational changes in the sample in situ in the deformation process. X-ray, electron microscopy, metallographic
methods, full certification of grain boundaries, method of hydrostatic weighing for the density of the samples
calculation were used. Results: It is shown, that in the plastic deformation process of two-dimensional polycrystals
of aluminium the different ways of the orientational changes, connected with the sliding development, formation
of primary and secondary rotation are possible. It is established, that the grain boundary fracture at plastic
deformation of two-dimensional polycrystals of aluminium occurs as a result of of the main cracks propagation in
the pores whichare formed on the grain boundaries of the general type in the recrystallization annealing process
or at the deformation of the samples. The laws of orientational and structural changes which preceded to the
occurrence of transcrystalline cracks are established. It is shown, that difference between mechanical
characteristics, and also character of destruction of two-dimensional polycrystals of aluminium with a
strengthening titanium nitride coating and the similar characteristics for the samples without the coating is
connected with change of the sequence of occurrence and relax processes development in the plastic deformation
process. Field of application: Physics of strength and plasticity.
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