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1. lnnamika cTpyKTypHO-(a30BUX [IEPETBOPEHb B CIJIaBaxX HAa OCHOBI TuTany BT1-0, nupkoHiio Zrl%Nb i anomiHio

1933 mig BIIJIMBOM CUJIBHOCTPYMOBUX PEJISITUBICTCBKUX €JIEKTPOHHUX ITy4KiB

2. Dynamics of the structural and phase transformations in alloys of titanium VT-1, zirconium Zr1%Nb and
aluminum 1933 affected by high-current relativistic electron beams

Pedepar:

1. lucepranis npucBs4YeHa TOCiIKEHHIO BIUIMBY OIIPOMIHEHHS y BaKyyMi Ha criaBy Tutany BT1-0, qupKoHio
ZrINDb ta anmomiHiio 1933 cUIBHOCTPYMOBUM PEJISITUBICTCHKUM €JIEKTPOHHUM ITyYKOM 3 eHeprieto 61113bKo 350 keB,
TPUBAJIICTIO IMITYJIbCY 5 MKC, i ¢pimoeHcoMm B iHTepBasi 10-200 Ik /cm2. EkcriepuMeHTasbHi JOCTiIKEeHHS,
IIPOBENIEHI 3 BUKOPUCTAHHSIM METO/IB ONTUYHOI MiKPOCKOTii, CKaHYI04O0i €JIEKTPOHHOI MiKPOCKOIIii, €7IEKTPOHHO-
30H,0BOT0 aHaJi3y, eJIEKTPOH-TTO3UTPOHHOI aHIrISALIAHOI CIIEKTPOCKOIIii, [I0Ka3aJIy, 110 OIIPOMIiHEHHS LIUX
MarepiasiB IPU3BOAUTH IO iIHTEHCUBHOI abJiALii MilleHe! Ta 10 GOPMyBaHHS IOBEPXHEBUX MiKPOCTPYKTYP 3
HOBUMH (Pi3MKO-MeXaHIYHMMU BJIACTUBOCTIMU. Moau@ikoBaHi ilIHKY MaTepiaiB XapaKTepu3yrThCs

3POCTaHHSIM 3€peH, MexXaHi3MU PyHHYBaHHS 3MiHIOIOTbCSI HA OiJIbIIl KPMXKI, HDK 17151 HeMogudikoBaHOro Martepiary.



751 Mo (ikOBaHOI 30HU NTOBEPXHI CIIOCTEPIraloThCs 3arapTOBaHi 30HU, PO3IJIABJIEH] Ta MiAaHi IHTEHCUBHOMY
TepMiYHOMY BIIUBY, i 30HM MOIUQiKOBaHi yIlapHOIO XBUJIEIO, IKi XapaKTepU3yIOThCSI Pi3HOI0 MIKPOCTPYKTYPOIO He
TiZIbKY 33 PaXyHOK Pi3HUX €(EKTiB OIPOMiHEHHS], ajle TaKOXX 3aBISKHU LIBUIKOMY OXOJIOIPKEHHIO IiCJIs
OIIPOMIHEHHH, B PEe3yJ/IbTaTi iIHTEHCUBHOI Temlonepenadyi. 3arapToBaHi 30HA MaTepiasiB MalOTh MiABUILEHY
TBEPAICTb NOPIBHIHO 3 HeMOAU(IKOBaHUM MaTepiasiom. ONpOMiHEHHS IIPU3BEJIO 10 3HAYHOTO 30araueHHs
noBepxHi cnsasy 1933 seryrounmu enemeHTamu Mg, Zn, Cu, 0co6JIMBO B 30Hi IlepensaBy, IOPiBHSIHO 3
HeolnpoMiHeHUM 3pa3koM. EQekT nanexkogii criocrepiraes 3 TOUKM 30py KOHLIEHTPallii AedeKTiB 3a MexXamMu
OTIPOMiHEHOTO Ta PO3IJIABIEHOTO 06'eMy amoMiHieBoi mimeHi. [lepenb6adeHo, o Lie SBUlle BU3HAYAETHCS BIVINBOM
YIapHO-XBUJILOBOTO CBJIMBY BUCOKOCTPYMOBOTO €JIEKTPOHHOTIO ITy4Ka. IHTEHCHMBHE OIIPOMiHEHHSI €JIEKTPOHHUM

IIYYKOM BIUIMHYJIO Ha TUII JePEeKTiB 361/1bIMBIIM KiJIbKiCTb BAKaHCIiA.

2. The thesis is dedicated to the investigation of influence of irradiation in vacuum on the alloys of titanium VT1-0,
zirconium Zr1%Nb and aluminum 1933 by a high-current relativistic electron beam with an energy around 350 keV,
pulse length of 5 micro sec, and fluence in the range of 10-200 J/cm2. Experimental studies employing methods of
optical microscopy, scanning electron microscopy, electron-probe analysis, electron-positron annihilation
analyzes, showed that irradiation of these materials leads to intense ablation of targets and to formation of near-
surface microstructures with new physical and mechanical properties. The modified areas of materials are
characterized by the growth of grains, mechanisms of destruction changed to more fragile than for the non-
modified material. For the modified surface zone there were observed the quenched, melted and heat-affected
zones, and a shock wave affected zone, which are characterized by different microstructure not only due to
different irradiation effects, but as well due to the post-irradiation fast cooling, solidification tensions and residual
heat supply. The quenched zones of materials have an increased hardness compared to the unmodified materials.
The irradiation resulted in a significant enrichment of the 1933 surface by alloying elements Mg, Zn, Cu particularly
in the subsurface quenched zone, compared to the non-irradiated sample. The long-range effect was observed in
terms of the defect concentration outside of irradiated and melted volume of the aluminum target. This
phenomenon was assumed to be determined by the influence of the shock-wave effect of the high-current
electron beam. The intense electron beam irradiation affected the type of defects towards increasing the number
of vacancy defects.
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