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1. BynoBa i1 BJ1aCTUBOCTI BEJIMKOKYTOBHUX CIIeLliajIbHUX BHYTpia3HUX i Mibk(pazHUX IpaHUIlb y MeTaJIax i cIjiaBax

IIPpOMUCJIOBOTO BI/IpO6HI/II_LTBa.

2. Structure and Properties of Large-Angle Special Crystal and Phase Boundaries in the Commercially Produced
Metals and Alloys.

Pedepar:

1. Y puceprauii HabyJy IOAAJIBIIOrO PO3BUTKY YSBJIEHHS IIPO (POPMYBAHHS CTPYKTYPH i BIaCTUBOCTEN
HU3bKOEHEPTeTUYHUX CIeliaJIbHUX 32 KOHIIEILi€l0 PEIiTOK CIiBIIaalounX By3JliB Mi’K3EPEHHUX Ta MiK(Da3HUX
rpaHMLb Y IPOMUCIIOBUX HU3bKOJIETOBAHUX i BUCOKOJIETOBAHUX CTAJISIX, CILIaBi HUpKoHio ZriNb, mizi, natyHi, Tomo.
Metonamu nudpakuitHoi es1eKTpOHHOI MiKpOCKoTii BUBYeHi KpucTasnorpadiyHi B1aCTUBOCTI ClieliaIbHUX FPaHULlb
THUILYy ?=31N Ta iX HOBOBIZKPUTUX MOXiZHMX - MHOKMHHUX CTHKIB i BY3JIiB, y MeTasax i crasax i3 'K, OLK, 'Y
peliTkamu. BcTaHoBjIE€HA posib crieliabHAX IPaHuLb y (GPOPMYBaHHI CTPYKTYPU i BIACTUBOCTEN 3a3HAYEHUX

marepiaJiB Ipu TemIiepaTypHo-geopmMaliiiHux 06pooKax, ix pO3MOBCIOIPKEHICTb, IIOHKEHA eHeprisl i 0CO6IUBi



(pisnxo-mexaHiuHi B1acTUBOCTI. BinkpuTi Ta gocmuifkeHi 0Co6MBi MHOXKMHHI CTUKY IpaHuLb 3epeH. CTBOpeHa
METOJIMKa 1715l BUBHAUEHHS KiJIbKOCTI CIleLliaJIbHUX ITPaHullb. I3 3aCTOCYBaHHSIM TEOPETUYHUX Ta
eKCIlepUMEHTAaJIbHUX po3p0OOK pOo3pobIeHi Ta BIPOBAIKeHi iHHOBALliliHI eHepro3bepirawoyi TexXHOJIOoTii
BMPOOHULITBA TPYO-000JIOHOK TBeJI 3i criaBy ZriNb, HadTorasonposigHux Tpy6 HiBUILIEHOI KOPO3ifHOI CTIMKOCTI
3i crasni 06X1-Y, Tpy6 3i ctani 02X18H11 3 BUCOKOIO CTIilKICTIO IPOTH MIXKKPUCTAJIITHOI KOPO3ii, INCTOBOrO NPOKATYy 3i
crasi 10205 3 nosninueHnMU Bl1acTUBOCTSIMHU.

2. The thesis makes a further progress in the conception of structure and property formation in low-energy special
boundaries by the concept of coincidence site lattices (CSL). Crystallographic properties of crystal and phase
boundaries and their derivatives (multiple joints and nodes) in commercial metals and alloys with FCC, BCC and
HCP crystal lattices, have been studied by light and electron microscopy and microdiffraction methods. It was
established that special CSL, low-energy grain and phase boundaries with special physical and mechanical
properties are widely spread in austenitic corrosion resistant steel 02X18H11 and low-alloy steels (06X1-Y, 10I"2DB).
For the first time, presence of special low-energy grain boundaries in the structure of commercial alloy ZrINb has
been established both theoretically and experimentally by electron microscopy and microdiffraction method.
Causes of origin and evolution of special boundaries of ?=3n type and their leading role in the formation of the
polycrystallinematerial structure and properties have been considered. Results were used in the development of
industrial technologies for making production tubes of steel 02X18H11 with a guaranteed intergranular corrosion
resistance; oil and gas line pipes of steel 06X1-Y characterized by a high corrosion resistance; casing tubes for fuel
elements of alloy ZrINb, etc. The industrial technologies for production tubes of steel 02X18H11 with a guaranteed
complex of high properties and low energy CSL grain boundaries content oil and gas line pipes of steel 06X1-Y
have been introduced into production.
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