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KOMIIBIOTOPHOE MOJEJUMPOBAHUE ®A30BbIX
IIEPEXOJI0B B YPAHE

PEOEPAT

JunnomHas pabora 31 crpanuua, 23 pucyHka, 6 Tabnull, 16 HCTOYHHKOB.

[{esqibl0  AUIUIOMHOM paGoOTHl  SBASETCS MOJEIMPOBAHHE CTPYKTYPHBIX
apaMeTpOB aJUIOTPOIIHEIX MOAU(HKaIMil ypaHa 1 JUHAMUKH (a30BbIX IIEPEX0J0B
B ypaHe IMpU HarpeBe M OXJIAXKICHHH, OINpENEICHHE TEPMOIUHAMHYECKUX
napaMeTpoB (TeMiiepaTypa ILIaBlIeHusl, yAeabHas SHeprus (pa3oBBIX MEPEX0n0B).

OOBeKTOM HCCIIEIOBaHUS ABISETCS MOJENb KPUCTAUIMYECKONW DPELIETKH
ypaHa, MOJEIHpPOBaHHE BBIOIHEHO METOJOM MOJIEKYJIAPHOM JAHHAMMKH IIPH
noMo1ny nporpamMmmHoro naketa LAMMPS.

B pesynbrare paboTBl NMOCTpPOEHAa M H3y4UeHa MOAENb KPHUCTAUIMYECKOH
pelIeTKH ypaHa MpU HarpeBe U OXJaxAeHWU. B Monenu ucnosib3oBaHa CKOPOCTh
Harpesa 1 oxnaxaeHus ~ 10'° K/c. Tonyuensi 2 Ga3oBbIX nepexo/ia Npu Harpese U
OIMH mpu oxjnaxaeHud. OnpeneneHs TEPMOAUHAMHYECKUE NapaMeTphl MOJEIH.
YcraHoBneHo, uto ¢a30BbIi Mepexo] Mpyu HarpeBaHUM MPOUCXOAHT MO CABHTOBOMY
MeXaHU3MY, IIPH OXJIaXIEeHHUH 00pa3yeTcs aMopdHas CTPyKTypa.



KAMIPIOTOPHAE MAJIEJIABAHHE ®A3ABAT' A
IIEPAXO/Y B YPAHE

POOEPAT

JpimnomHas pa6ora 31 craponka., 23 Mamoska, 6 Tabnui, 16 KpeIHiL.

Mbrail gpinsioMHaii  mpaubl  3'ayiseliia MaAdIsIBaHHE CTPYKTYPHBIX
napaMeTpay aJaTporHbIX Maabldikaielii YpaHy i AbiHaMiki (a3aBbIx nepaxoaay y
ypaHe Npbl HarpaBe i acTy/K3HHI, BbI3HAYDHHE TAIPMAAbIHAMIYHBIX Mapamerpay
(ToMneparypa [iayieHHs, ya3eabHas SHePris (pa3aBbiX nepaxonay).

AG'exTaM maciefaBaHHs 3'aYIIsgela Madb KPbIUTATIYHAR PalIoOTKi YpaHy,
MaJpJIiBaHHE BbIKAHAHA MeTaJaM MaJleKylspHail JbIHAMIKI [pBl Jamamose
nparpamHara nakera LAMMPS.

Y BBIHIKY Mpalsl MabyaBaHa i JacieaBaHa Mamdiib KpbllUTATIYHAH PalOTKI
YpaHy Mpbl HArpIBe i acTyMKIHHI. Y Maidji BbIKapbhICTaHas XyTKacllb HArpaBy i
actyxonni ~ 10'° K/c. AtpeiMansl 2 (a3aBeix TiepaxoLy Mpbl HArpaBe i an3iH mpel
acTy/DK3HHI. BeI3HadaHbl TAOpMajbIHAMIYHBIA MapaMeTpsl Maadii. YcTaHoyieHa,
mTo (azaBel Mepaxo/ Mpsl HarpaBaHHI agObIBaellla Ma CABHTOBOMY MeXaHi3My,
NpbI aCTYDK3HHI YTBOpPBILIIZ aMopdHas CTPYKTypa.



COMPUTER MODELLING OF PHASE TRANSITIONS IN
URANIUM

ABSTRACT

Graduate work 31 pages, 23 figures, 6 tables, 16 references.

The aim of the thesis is to simulate the structural parameters of allotropic
modifications of uranium and the dynamics of phase transitions in uranium during
the process of heating and cooling, the determination of thermodynamic parameters
(melting point, specific energy of phase transitions).

The object of the research is a model of the crystal lattice of uranium, the
simulation was performed by the method of molecular dynamics using the
LAMMPS software package.

As a result, the model of the crystal lattice of uranium was constructed and
the behavior of the model during the process of heating and cooling was studied.

The model used the rate of heating and cooling ~ 1010 K/s. Two phase
transitions were obtained during heating and one during cooling. The
thermodynamic parameters of the model are determined. It is established that the
phase transition occurs upon heating by a shear mechanism, upon cooling an
amorphous structure is formed.



