TEPMOJJUHAMUWYECKHUE Y TEPEHOCHBIE CBOMICTBA TUOKCH/JIA
YPAHA UO; ITPU BBICOKHUX JABJIEHUAX U TEMIIEPATYPAX

A .M. Mononen

Huemumym npobaem xumunecxoni puzuxu PAH

Panee B [1] myTéMm aHamn3a SKCIEPUMEHTATIBHBIX YIAPHBIX aJanadar JHOKCHIA ypaHa
B gumamazone g0 [J 100 I'Tla 6pi1 obnapyxxeHn mnomumop¢usni nepexonx UO, mpu
naBneHun ynapaoro cxatus 37 ['Tla u remneparype 1025K.

B [2] mnposemeno wucciaemoBanne UO, B anMa3sHBIX HAKOBAJIBHAX IPH
m3orepmuueckoM cxatuu jgo 80 I'Tla, yto HaxomuTcss B Jauama3oHe aOCOTFOTHBIX
W3MEpEeHUl JaBICHHUS W BHYTPEHHEH OSHEpPruu TBEpAOro Tela B (U3UKE YIApHOTO
CKaTus. DTO TO3BOJISIET COYETAaTh M30TEPMHUUYECKHE W yIAPHOBOJIHOBBIC JTAHHBIC JUISI
TOTO, YTOOBI PEKOHCTPYHUPOBATH TEPMOJAMHAMUYECKHE CBOMCTBa ((hazoBas auarpamma,
yYpaBHEHHS COCTOSIHHS), a TakXe HCCleoBaTh MoOBeAcHHE ko3 duimeHTa
TETUIONPOBOAHOCTH IMOKCHUA YpaHa IPH BHICOKUX JABICHUSX M TeMIIepaTypax.

B nanHoi#t pabote comocrtaBistoTes pe3ynbTarhl [1] u [2] u genaeTcs BBIBOX O TOM,
YTO TOJMUMOP(MHBIA TEpexo] TMPH YAAPHOM CKATHH SBISETCS MOJAMOP(PHBIM
nepexoaoM (pmooputaoro UO, B opropomoOmuaeckuii UO,. OOcyxaaeTcst BO3MOKHOCTh
3epKaJIbHOTO OTKOJIAa B JAMOKCHAE ypaHa. J[aéTcsl olleHKa HaKJIOHA JIMHUKA PaBHOBECHS
stuxX Moaudukanuii B oomactu 401 Tla m 300-1000K u oOCcy)XaaeTcss MECTOIOIOKEHNE
TpoitHO# ToukH. OOOCHOBAHO TPEIIOIOKEHUE O TOM, YTO pacIiiaB OPTOPOMOUIECKO
¢a3b1 Beicokoro narieHus UO, TIoTHEE CBOETO KpUCTAIIA.

Jlns  ¢mooputHoit  ¢azer  UO,  paccumtaHbl  O0BEMHBIE  3aBHCHMOCTH
XapaKTepUCTHUECKOW TemmepaTrypbl u Koddduuuenta ['pronaiizena B oOxactu
nasnenuit 10 40 I'Tla m temmeparyp g0 3000 K. Dt pacuéThl MCTHOIB30BaHBI IS
BBIUUCIICHUS PEMIETOYHON COCTaBIsIoNIel Koaddumuenta tertonpoogaoctn UO, mo
dopmyrne [yrnama-Maxk]lonansaa [3]. Ilokasano, uTo TemreparypHas 3aBUCHMOCTH
KodunreHTa TEMJIONPOBOJHOCTH JUOKCHAA YypaHa ONpeenseTcs KBaJApaTHBIM
KOPHEM W3 TeMIIepaTypHI.
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"Temnopus3nka U1 MEXaHNKAa MHTEHCUBHBIX YHEPIeTHUECKUX BO3JICUCTBUI .
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Earlier in [1] by the analysis of experimental uranium dioxide Istamtiabats in a
range up td] 100 GPa a polymorphic transition in Y®as been found at the shock
pressure 37 GPa and temperature 1025 K. In [2] the investigations,ahdmond
anvils cells are carried out at isothermal compression up to 80 T3Rs, the range of
isothermal compression for uranium dioxide appears combined with aghabgsolute
measurements of pressure and internal energy of solid in shockessnoprphysics. It
allows combining the isothermal and shockwave data to reconstruotodiynamic
properties (the phase diagram, the equations of state) and alswekiigate the
behavior of thermal conductivity at high pressures and temperatures.

In this work the results [1] and [2] are compared and we make dus@rt that
polymorphic transition at shock compression is polymorphic transitioruofite UG
to orthorhombic U@ The possibility of mirror spall in uranium dioxide is discussed.
The estimation of a slope of a equilibrium line of these modifinatis given in the
range up to 40TIa and 300-1000 K. The position data of a triple point is discussed. The
equation of state for orthorhombic Y@ a range of pressure 40-80 GPa is constructed
and the assumption that the melt of orthorhombic phasgds®more dense than the
crystal is justified.

The volume dependences of characteristic temperature and Gruresganiri the
range of pressure up to 40 GPa and temperatures up to 3000 K are calculatedti®r fluori
phase of U@ These results are used for calculation lattice component ahaher
conductivity UQ under Dugdal-MacDonald’s formula [3]. It is shown that temperature
dependence of thermal conductivity can be described by a square root from teraperat
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