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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[NokpaweHHs pagianiiHoi CTiMKOCTi Al criaBiB, [0 BUKOPUCTOBYIOTHCS SIK PEAKTOPHI MaTepianu

Ha3sBa po6oTH aHIJIilICbKOIO:

Radiation resistance of Al alloys in conditions of the irradition in nuclear reactor

PedepaT ykpaiHCbKOIO:

O6'exT pocaimkeHHs: Al crisiaBy SIK peakTOPHI MaTepianu. MeTta foCigKeHHs: pO3pOOUTH METOL, OBTOCTPOKOBOTO
IIPOTHO3Y pafialiiiHoi CTiKoCTi Al cIyIaBiB IPM peaKTOPHOMY ONPOMiHEHHI. MeToAM NOCIiI)KEHHS Ta anapar:
po3pobiieHo crelianbHy MoaudiKallilo MeTOAY KIaCU4HOI MOJIeKyJsipHOi JuHamiku (M]]), 32 1OIIOMOTroI0 SIKOi
BUSBJISIETHCSI MOXJIMBUM BU3HAYaTH BHECOK IIEBHOTO iHTEPBAJly €HEPreTUYHOIO CIEKTPY iHIUAEHTHUX YAaCTUHOK B
OCTaTOYHUN pafiauiitHnii epexT. TeopeTuyHi i MpaKTUYHi pe3yIbTaTh: PO3p06IEHO KOMII'IOTEPHY ITPOrpaMy Ha
ocHOBI MmeTony M]] 11l MOzie/IIOBaHHS YTBOPEHHS pafialiiiHux nedeKTiB [0 MeXaHi3My IOTYKHUX 3iTKHEHb Y
Mmarepiaziax 3 iCTOTHO Pi3HMMM MacaMM aTOMiB (Ha rpukiagi crasy U-Al). BusHaueHo, 110 B IEBHUX iHTEPBaIax
€HEPriil YaCTUHOK, 5IKi [1a/1al0Th, MOXKJIMBE YTBOPEHHS "Ba’KKUX KJIACTEPIB", TOOTO KJIACTEPIB, 10 CKIATAIOTHCS 3
BaXXKUx aToMiB (U-kmacrepiB y U-Al crisaBax). 3HaiiIeHO 3aJ1€XKHICTh LIBUIKOCT] YTBOPEHHS "BaKKUX KJIACTePiB" Bif
CIIiBBiZJHOLIIEHHS Mac aTOMiB KpucTana. [ljis1 BUBYEHHS pajialifiHO-iHIyKOBaHUX NPOLieciB B 06paHOMY Jliala3oHi
€HEePreTUYHOro CIIEKTPY YaCTHHOK, SKi 1aJalnTb, Mogu@dikoBano M/ mifgxif, miIssxoM BIIPOBAIpKEHHS "MIOKOBOI
¢yukuii’ FSH, sika BU3Ha4yae BeJIMYMHY CUJIY, IO Jji€ HA aTOMU KPUCTAJIIYHO]I pewiTku. s imitanii imnysibcis, mo
nepenanThCs aTOMaM PelliTKY ITPU ONIPOMiHEHHI BBE[IeHO BUIIaKOBY (DYHKILiIO, SIKa BU3HAYAE, SIKUM aTOM
0obupaeThCs 1151 yaapy i3 onpoMiHeHOI MHOXXMHY, BEJIMUMHY €HEPrii yaapy i3 00paHoro eHepreTMyHoro iHTepBaiy
Ta HaIPsIMOK yzapy. [IpoaHasnizoBaHO MOJIeJIbHI PE3YJIbTaTH iOHHOrO 60MOAPLyBaHHS TPbOXaTOMHOI'O MOJIE€JIBHOTO
KpHUCTaja y IEBHOMY iHTepBaJli eHepriii BUTPOMiHIOBaHHS, IO JO3BOJISI€ TPOTHO3YBaTU OCOOJINBOCTI (POPMYBAHHS
BaXXKHUX KJIACTEPIB y Pi3HUX iHTepBajlax eHEPreTUYHOTO CIIEKTPY IHIUAEHTHUX YaCTUHOK. HoBU3HA, epeKTUBHICTb
BIIPOBA/I)KEHHS: 3alIPOTIOHOBAaHU HOBUH anroputMm M1 103BOJIsSI€ BUSBUTH OKpEMUI BHECOK MAaflalouyrx YaCTUHOK B
06paHOMY iHTepBaJji €eHepreTUYHOro CIEKTPY O KiHIEBOro pafialiliHO-iHAYKOBAaHOTO CTPYKTYPHOTO
IIOIIKOKEeHHS KpucTasa. Y NMopiBHAHHI 3 Binomumu anropurmamu (Eitnepa, Bepine, Pynre-Kyrra Ta in.)
3aIPONOHOBAHMY HaMU MoMpikoBaHUI anroputm Bepiie n03BoJIsI€ Oep>KyBaTH Oibll AeTanbHy iHpopMallio
110710 MexaHi3MiB pafialiiiHoro nedeKkToyTBopeHHs. Lleil aaropuTm 3aCTOCOBAHO IPU BUBYEHHI ITPOLECIB
YTBOPEHHSI CTPYKTYPHUX Ae(]eKTiB BHACIIIOK IPY)KHUX 3iTKHEHb Y TPhOXaTOMHOMY Ta IBOXaTOMHOMY MOZEJIbHUX
KPUCTaJax, B IKUX aTOMHi MaCU KOMITOHEHTIB iCTOTHO Bifpi3HAI0TbCS. OTPUMaHi pe3yIbTaTU MAIOTh 3arajlbHUN
XapakTep i MOXyTb OyTH BUKOPUCTAHI IPU iHTepIIpeTallii pi3HUX €KCIIEPUMEHTIB 110 PafialliiHOMy OITPOMiHIOBAaHHIO

CKJIQIHUX CIIOJIYK, SIKi IPEJCTaBIISIIOTh OLIBIIICTh PEAKTOPHUX MaTepialiB.

Pedepar aHIJIiHCBKOIO:

Object of research: Al alloys as reactor materials. Aim of research: to develop a method of the long-term prognosis
of the radiation resistance of Al alloys under reactor irradiation. Research methods and apparatus: Modified
algorithm of Molecular Dynamics (MD), computer modeling, computer experiment. Theoretical and practical
results: The modification of classical MD method is developed. This MD modification is applied for investigation of
radiation effects in materials in which atomic masses are significantly differed. To solve the problem the so called
"shock function" is introduced to Verlet algorithm. The formation of "heavy clusters" (HC) is observed in such
crystals (the example is U-Al alloy). Two specific functions that were introduced to MD program allowed
investigating HC formation in certain intervals of energy spectrum of incident ions. Novelty and effectiveness: In
comparison with known algorithms (Euler, Runge-Kutta etc.) modified algorithm Verlet gives more detailed
information regarding mechanisms of radiation defects formation. We used this algorithm for investigation of
processes of HC formation in triatomic and diatomic crystals. The obtained results can be used for interpretation



of experimental results connected with irradiation of compounds that model most of reactor materials.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: 30H/yBaHHS 3a JOIIOMOTOI0 MOJIEKYJISIPHOI AMHAMIKM EHEPIETMYHOTO CIIEKTPY

YaCTMHOK B pafialiiHO- CTUMYJIbOBAaHUX IIPOLIECAX

Ha3zpa HTII aHrsi#icbKo0: Molecular Dynamics probing of the energy spectrum of particles in radiation

stimulated processes

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'any3s 3acTocyBaHHs: 73.10.1 - mocigKeHHs i po3po6Ky B rajy3i IPUPOJHIUYMX HAYK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Po3zpo6ieHa moaudikalis MOJIeKyISIPHOi AMHAMIKY BiIKpUBa€e HOBI MOXJIMBOCTI /1J1SI TOCJIiI>KE€HHSI
MEXaHi3MiB pafialiiHOro Ae(eKTOyTBOPEHHS B CKIIAAHUX CIOJIyKaX, 30KPEMA B peaKTOPHUX MaTepiaiax.
[TokasaHo, 0 3a JOIIOMOI'0X0 MOHOEHEPTETUYHOT'O IOHHOTO ITy4YKa MOXKHA LIIJIECIIPSIMOBAHO CTBOPIOBATH I1E€BHI
IeeKTHi CTPYKTypH B 6araToaTOMHUX KpucTasax. Lli pe3ysbTaT MOXKYTb OyTU BUKOPUCTaHi B TPEKOBIii
€JIEKTPOHilli. Bj1acTMBOCTI TpEKOBUX IIPUCTPOIB 3aj1€XaThb Bifl POPMU TPEKIB Ta €JIEKTPOHHOI CTPYKTYPU BHYTPIIIHIX

IIOBEPXOHb TPEKiB. Taki HeOOXigHi BaCTUBOCTI TPEKiB MO’KHA OTPUMATH 32 JOIIOMOTOIO 3aIIPOIIOHOBAHOTO MiTXOTy.
CouiasibHO-eKOHOMIYHA cipsimoBaHicTh HTII:
Bnius HTII Ha moBKiJj1s:
BnpoBaaykennss HTII: He snposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy: 2017-2020 poku
3aKiHYeHHs eTamy:
Cno>xuBaui npo,uyKuii': BH3, HayKoOBi yCTaHOBU
IlepcrieKTHBHI PUHKH: VkpaiHa Ta 32 KOPZOHOM
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMII 06CAT iHBECTHILiH, THC. TPH.: 0
IIpaBa, 10 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeHUiaILHUM 00CAT IPOAAXKY, THC. TPH.: 0
OuiKyBaHHI TepMiH OKYIHOCTI (POKiB): -

HoparkoBa iHdpopmawist: --
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