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CuHTE3 MOJIMKPUCTAJUIMYECKUX 0Opa3lO0B OCYIIECTBISUICS METOIOM TBEPAO(A3HBIX
peakiui Mo OJHOCTYyNeHYaTOl TeXHONOruu. CTPYKTYpHBIE UCCIIEIOBAHUS TTPOBOJIU-
J1ach ¢ MOMOIIBIO peHTreHoBckoro audpakromerpa Bruker D8 Advance B CuKa uzmny-
YEHUU. DIEKTPOCONPOTUBICHUE U3MEPSIIOCH CTAHIAPTHBIM YETHIPEX30HIOBBIM METO-
JIOM Ha MOJIMKPUCTAINTNYECKUX KOMIIAKTUPOBAHHBIX 00pa3liax B MHTEpBaJe TeMIepa-
Typ 5-300 K.

YcTaHOBJIEHO, UTO 3aMEILIEHHE 110 AaHHOHHOMW TOJIPEIIETKE SBIISETCS HEOTPAHUYCH-
HBIM: TIOJIYYE€H PsII TBEPbIX PACTBOPOB 3aMelleHus. Bce coequHeHns] KpUCTalIN3Yy-
IOTCSl B TEKCAroHaJIbHOW cUHroHUU. [Ipu xoHueHtpanuu X < 0.5 coxpansercs mpo-
CTpaHCTBEeHHas rpynna P6322, ceoiicTBeHHas a5t KupasibHOro coeanHeHus Cro33NbS,.
AToMBI Xpoma 3aHuMaroT aBe yacTHbie no3uruu Cr (2b) (0 0 1/4) u Cr (2¢) (1/3 2/3
1/4), atToMbl HHOOUS 3aHUMAIOT OAHY YacTHYO no3unuio Nb (2a) (0 0 0) u oburyro Nb
(41) (1/3 2/ z), a atomBbI XanbKoreHOB HaxoAsATcs B mo3unnu X(121) (x y z). [lpu Gonee
BBICOKHMX KOHIIEHTPAIMAX CEJIEHa BO3MOXKEH Iepexo/ K MPOCTPAHCTBEHHOW TpyIIIe
P63/mcm. Tlpu 3TOM aTOMBI XpoMa yIOPSIIOUYCHBI B 1IETIOYKU V3aox \3a,, Tae a,— ma-
pametp pemetku NbX,. Bee coennaenust o01a1atoT METaUTMYECKUM TUTIOM TIPOBOIH-
MOCTH C aHOMaJuel B 00JaCTH MarHUTHOTO TIEPEXO/Ia.
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Annotation. In this work, using currently developing model of convective transport and
dendrite growth, results on theoretical modeling are presented. A stable relation for the den-
drite tip velocity V and its tip diameter o via the selection theory and undercooling balance

Is discussed. It is shown that convective transport plays essential role in quantitative descrip-
tion of dendrite growth Kinetics.

The generalized selection criterion determines a combination between V and p in

the case of anisotropic thermo-solutal dendritic growth with allowance for the convec-
tive heat and mass transport mechanism in the case of n-fold crystalline symmetry
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The second relation connecting V and p with the driving force of crystallization
is the undercooling balance condition [1]. The total undercooling AT =T, T, includes

the following contributions at the tip of growing dendrite
AT = AT, + AT, + AT, + AT, (2)

where T is the temperature far from the dendritic tip, AT, and AT represent the ther-
mal and solutal undercoolings, respectively, AT, =2d,T, /R is the undercooling contri-
bution arising due to the Gibbs-Thomson effect, and AT, =V /x4, stands for the kinetic
contribution ( #, is the kinetic coefficient).

Expressions

T,Vk —
L AT =m(C, -C,,)) = A=k, VMG, (3)
o, p,Cu.D; a,u. —(1—-ky)V
demonstrate that AT, and AT, are independent of p . The undercooling balance condi-

AT, =T,-T, =

tion (2) represents a relation connecting the interfacial temperature T, at the dendritic
tip and the far-field temperature T_ in the undercooled liquid phase.
Keeping in mind that the total undercooling AT =T, —T_ is constant and combining
expressions (2) and (3) one can write out the explicit function p(V)in the form
4d,T
p(v):AT—ATT(V)—A'(I?C(V)—V/,uk )
Now substituting p(V) from (4) into (1), we come to the implicit equation for the
dendritic velocity V of the form

280 5 oV =1 5)

where o (p(V),V) is determined by the right-hand side of equation (1) after substitution
of p(V) from expression (4). Thus, relations (4) and (5) represent the exact analytical

solution if the convective heat and mass transport completely defines the stable den-
dritic growth.

Figure 1 shows the comparison of the model predictions for the boundary condi-
tions of the conductive and convective types as well as the experimental data on den-
drite velocities obtained for solidifying TissAlss.
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Fig. 1. Comparison of model predictions with experimental data on the dendrite growth ki-
netics in TiasAlss.

Predictions with conductive boundary conditions in stagnant melt (U=0 m/s) and
under forced flow (U=0.5 m/s) are taken from [2]. Predictions with convective bound-
ary conditions are given using the present model. Experimental points are taken from
Hartmann et al. [3] for the smallest flow velocity at which the low-velocity limit of
dendritic growth is developed in the present model with convective boundary condi-
tions. Error bars indicate uncertainty in experimental measurements of the crystal
growth velocity by high-speed camera in droplets processed in an electromagnetic lev-
itation facility.
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The evolution of medical imaging techniques (computed tomography, positron
emission tomography) has triggered the search for new fast scintillator materials for
photon radiation detectors because it can improve the image resolution. Although most
of the currently used scintillators are using fast 5d — 4f transitions in Ce**, Pr** has
even faster 5d — 4f'emission and is widely studied as a prospective scintillator material

[].
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