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

Tema gucepranii:
1. PorauiiiHi epexTy npu 1acTU4Hil nedpopmallii 1BOBUMIpHUX noslikpucTailis i3 I'LIK-rpaTkoo

2. Rotational effects at plastic deformation of two-dimensional polycrystals with fcc-lattice

Pedepar:

1. O6'exT: IBOBMMIpHI nojikpucranu i3 I'LIK-rpaTkoio; MeTa: BCTAHOBUTH 3aKOHOMIPHOCTI BUHUKHEHHS Ta PO3BUTKY
poTaliiiHuX e(eKTiB Npu MIACTUYHIN fedopmaliii po3Tarom JBOBUMIpHUX NoJliKpUcTailis i3 I'LIK-rpaTkoio B ymoBax
AaKTUBHOTO HaBaHTAKEHHSI; METOJU: PEHTIe€HOTrpaiyHu METO, ONITUYHA MiKPOCKOIIisl, KOMITIOTEPHA METOAMKA
MeTasiorpadiuHuX AOCTiIKeHb, Bile03110MKa IOBEPXHI 3pa3Ka B IIpoLeci gedopMyBaHHS 3 BUKOpUCTaHHSIM WEB-
KaMepU, METOIMKA KOMII'TOTEPHOTO MOJIEJIIOBAHHS CTPYKTYPH MDKKPUCTAITHUX TPAHULb | PO3PaXYHKY iXHBOI
eeKTUBHOI eHeprii; pe3yJIbTaTu: AOCIiI)KEHO 3aKOHOMIPHOCTI BUHUKHEHHS Ta PO3BUTKY POTalliiHOI MO
MJIaCTUYHOI Aedopmallii y ABOBUMIPHUX MOJIIKPUCTaIax Mifli Ta anioMiHilo. EKcriepuMeHTanbHO BUSBIEHI Pi3Hi
BUIY POTaLiiHKX edeKTiB — 3epHOTPaHNYHI pOTallii; pO3BOPOTH 3€PEH K Lisioro; ob6ipBaHi, HACKpPi3Hi, KOJIEKTUBHI
Ta BTOPMHHI CMyTU nepeopieHTatii. [IokasaHo, 10 [pOBiIHY pOJib B yTBOPEHHI CMYT IlepeopieHTalii Ta
3€pHOrPAaHUYHUX POTALill BiflirpaloTh crieliaibHi Ta 6J1M3bKi 10 HUX IPaHUlli 3epeH. BcTaHOBIEHO, 1110 3aPO/I>KEHHS
CMYT IIepeopieHTallii Mae MiClie Y TUX 3epHax, SKi MalOTb HECTIPUSITIUBY 7151 PO3BUTKY 3CYBHOI fedopmariii

Opi€HTAallil0 KPUCTAJIYHOI PELITKY, NPHU SKill MOXKYTb IiTU MEHIIE 3 CUCTEM KOB3aHHS. 3alIPONIOHOBAHO



KPUCTAJIOT€OMETPUYHY MOJEJb ilea/lbHUX IPaHMLb PO3IiNy B IOJIKPUCTANAX, Y AKill BDaXOBYIOTbCA HE TiJIbKU
MIOBHICTIO CHIBNAJA0Yi By3/I1 PEIIITOK CYMiPKHUX KPUCTAJIITIB, ajle ¥ BIEpLIE BBELEHI y PO3IJIs] TaK 3BaHi "4aCTKOBI
36irn". Ha nizcrasi po3BUHYTUX ysIBJIEHb BU3HAUYEHO e(PEKTUBHY €HEPTilo rPaHullp B 3aJIEXKHOCTI Bif KyTa
po3opieHTallii Ta BUSBJIEHO y CTPYKTYPI ClleLia/IbHUX IPAHMULb IIPMMITUBHY KOMIDKY, sIKa MiCTUTD TiJIbKA OLVH
By3071 36iry. [TokazaHo, 1[0 Majia €Hepris creliaJbHUX FPaHULb 06yMOBJIEHA 6i/IbIIOI0 MipOI0 BUCOKOIO I'YCTUHOIO
KOPOTKOIIEPiofUYHOro BidepyHKa i3 "4acTKOBUX 30iriB", HDK MajiiM 3HauY€HHSIM 3BOPOTHOI I'YCTUHU BY3JIiB 30iry;
rajysb: (isuKa TBEpPAOro Tija.

2. The object is two-dimensional polycrystals with fcc-lattice; the aim to establish the regularities of plastic
deformation rotational mode arise and development at two-dimensional polycrystals with fcc-lattice straining
under active tension conditions; the methods are X-ray analysis, optical microscopy, computer method of
metallographic effort, in situ investigation of plastic deformation using a digital video camera, computer method of
modeling of grain boundaries structure and determination grain boundary effective energy; the results of research
about regularities of plastic deformation rotational mode arise and development at two-dimensional copper and
aluminium polycrystals straining are presented. In experiments, various types of rotational effects - grain
boundary rotation, grain rotation, broken, through, collective and secondary reorientation bands have been
observed. A particular part played by special and close to special grain boundaries in grain boundary rotation and
reorientation bands formation has been established. It is shown; that the rotational effects originate in grains
which orientation does not allow to implement three slip systems necessary for the coordination of a grain
deformation in two-dimensional polycrystals. The crystal-geometric model of rigid atomic structure of grain
boundaries is considered, which takes into account not only complete but also partial atomic coincidences. The
concepts developed allow to determine grain boundary effective energy depending on misorientation angle, to
reveal primitive cell (containing only one coincidence site) in structure of special boundaries. The results of special
boundary modeling show that the low energy of the latter is not determinate unequivocally by the density of
coincidence sites but, to a greater extent, depends on density of the short period pattern of partial atoms
coincidences within the primitive cell; the field is solid sate physics.
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