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1. ®i3MKO-TEXHOJIOTiYHI OCHOBU 3'€JHAHHS Pi3HOPIIHUX METaJiB B TBEPAill Pasi MeTOLOM rapsiuoi IPOKaTKU Y
BaKyyMi

2. Physical and technological foundations of the dissimilar metals joining in solid phase by method of hot rolling in

vacuum

Pedepar:

1. O6'exT: npouecu popMyBaHHS BJIACTUBOCTEN MEXX KOMIIOBUTHUX MaTepiasiB aTOMHOI i KOCMiYHOI TeXHiKU 3a
IOTIOMOTOI0 BUCOKOTEMIIEPATYPHOI TPOKATKY Y BaKyyMi. MeTa: po3po6ka ¢izKO-TeXHOJIOTIYHMX OCHOB
BM3HAYEHHS YMOB LIiJIECIIPSIMOBAHOI 3MiHM (i3KO-MEXaHIYHUX BJIACTUBOCTEN i CTPYKTYPHUX XapaKTEPUCTUK MEX
TBep0(da3HOTO 3'€JHAHHS PiI3HOPIAHUX MaTepiaiB, sSKe OAEP>KyEThCSI METOLOM rapsiuoi IPOKATKY y BaKyyMi, s
CTBOPEHHS HOBUX KOHCTPYKUIMHUX MaTepiasliB 11 aTOMHOI HayKU 1 TEXHIKY Ta iHIIKX ranay3ei. MeTogu: onTryHa
Ta €JIEKTPOHHA MIKPOCKOIIifl, BUMiPIOBaHHS MaKpO-, MiKpO- i HAHOTBEPIOCTI, aKyCTUYHA €MICid,
MIKPOPEHTI€HOCIIeKTPaIbHUI aHAaJli3, ybTPa3ByKoBa AedeKTOCKoMis i pagiorpadis. Pesynabratu: 3a 10IOMOrowo

METOJy rapsi4oi BakyyMHOi ITPOKaTKyU O0YB Ofiep>KaHU psifl MILTHUX 1 HaZiiHUX KOMIIO3ULIMTHUX MaTepialis.



TeopeTnyHO BCTAHOBJIEHA 1 €KCIIEPUMEHTAJIBHO MiATBEPIKEHA 3aJI€KHICTh TPAHULI MILTHOCTI 3'€IHAHHS
Pi3HOPITHUX METAJIiB Bifl BEJIMUMHU iX MJIACTUYHOCTI. BU3BHaYeHO, 1110 rpaHUIs MILTHOCTI MeXi pi3BHOPiZHUX MeTaiB
3HAYHO BMILA 3a TPAHMUILIIO MIIJTHOCTI MEHII MilTHOTro MeTaiy. [Ipy nbomMy MesKa 3'€JHaHHS OBOX PI3HOPIZHUX
Marepiasis, sIKi OAEP>KyIOTb METOLOM rapsidoi IPOKATKU y BaKyyMi, sIBJIsse COO0I0 HOBUII MaTepiajl, CTBOPEHUI Ha
OCHOBI IIJIaCTUYHOTO NeOPMYBaHHS i 3CyBY, 1[0 3a6e3Meyye IepeMilllyBaHHS IPUIIOBEPXHEBUX ATOMHUX L1apiB

pisHOpinHUX MaTepiasis. ['any3b BUKopucTaHHs: $isuKa TBEpAOro Tija, pajjaliliHe MaTepial03HaBCTBO

2. Object: the processes of the boundary properties formation of composite materials for the nuclear and space
techniques through high-temperature rolling in vacuum. The purpose: development of physical and technological
bases of determining the conditions of deliberate changes in physical-mechanical properties and structural
characteristics of the boundaries of solid-state connection of dissimilar materials, which are obtained by hot
rolling in a vacuum, to create a new structural materials for nuclear science and engineering and for other
industries. Methods: optical and electron microscopy, measurements of macro-, micro-and nanohardness,
acoustic emission, microanalysis, ultrasonic flaw detection and radiography. Results: using the method of hot
rolling in vacuum a number of strong and durable composite materials was obtained. Theoretically established and
experimentally confirmed the dependence of the strength limit of the connection of dissimilar metals on the value
of their plasticity. It was determined that the tensile strength of the boundaries of dissimilar metals is much higher
than the tensile strength of less durable metall. This boundary of two dissimilar materials connection which are
produced by hot rolling in a vacuum, is a new material that is based on the plastic deformation and displacement,
allowing the mixing of the surface atomic layers of dissimilar materials. Field of application: physics of solid state,

radiation materials science
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