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Pedepar:

1. PoboTa nmpucBsiueHa BUBYEHHIO TpaHCcPopmallii KJIlaCTepHOI CTPYKTYPHU OJHOATOMHUX PO3IIABIB [IOCTIIEPEXiIHUX
metaiis Pb, In, Ga, Sn ta Bi npu ¢popmyBaHHi 6araTOKOMIIOHEHTHHUX PiIKUX CUCTeM. IHTepIipeTallilo CTPyKTypHu
OJIVDKHBOTO MOPSIIKY B AOCIIIPKyBaHUX PO3IJIaBaxX IPOBEAEHO B PaMKax KBas3iloJIiKpUCTaNiYHOi Teopii. Bizomo, 1mo
pigki In, Ga, Sn i Bi xapakTepu3yeTbCs HasBHICTIO aCUMETPIi Y/ HAIJIMBY Ha MEPLIOMY MaKCUMYMi CTPYKTYPHOTO
¢daxTopa i TOMy MU IIOPiBHIOBAJIU CTPYKTYPY LIUX €JIEMEHTIB 3i CTPYKTYpPOIO PO3IJIaBy 3 CUMETPUYHUM
MaKCHMYyMOM, SIKUH cepej, TOCTiI)KyBaHUX HaMU1 METAJIiB BUSIBJISIETHCS B PiiKOro CBUHIO. TayMayeHHs CKJIaJIHOL
CTPYKTypH IIPOQIsIO FOJIOBHOTO MaKCUMYMY CTPYKTYPHOTO (paKTOpa JOCiIKYBAaHUX PiIKUX CUCTEM BilOyBajocs B
aIUTHBHOMY HaOJIVDKEHHI, TOOTO B IIPUITYLIEHHI, [0 iHTEHCUBHICTb PO3CISIHHS PO3I1JIAaBOM € CYMOIO PO3CisiHb Bif|
OKpEMUX MiKpoobJacTeil. ACMMETpisl FOJIOBHOTO MaKCUMYyMY CTPYKTYPHOro (pakTopa piKoro iHzjiio ros’sizaHa 3
IIPOSIBOM MiKPOHEOIHOPiAHOI 6yI0BY i MOXKe OYTH KiJIbKICHOIO MipOIO BiIXMJIEHHS CTPYKTYPU PO3ILJIABY Bif,
1IiJILHOTO ATOMHOTO NaKyBaHHs. [IpumnyckaeMo, o B pigKoMmy iHAii € JBa TUIM TaKUX MIKpOOOJIAcTel — KJIaCTePiB,

asie 3 pi3HUM THUIIOM OJIMXHBOTO MOPSAKY. HasBHICTD KilacTepiB ABOX THUIIIB 3 Pi3HOIO LIiJIBHICTIO YIIAKOBKYU Y



piZKOMY iHIiIO Y3rOIKYETLCS 3 TUM, 110 BiH Y TBEPAOMY CTaHi BOJIOAi€ TETPArOHAJILHOIO I'PATKOIO, 110 € HETUIIOBUM
IJIs1 KIIAaCUYHUX MeTastiB. HaTomicTs piaki posnsnaBu Ga, Sn i Bi xapakTepusyThCS He JUIIe aCUMETPUYHUM
npodineM roJIOBHOrO MakKCUMYMY CTPYKTYPHOTO (pakTopa, a i HasIBHICTIO IJleya Ha HOro Npasiil BiTli, 0 03Havyae
1le OiJbllle TOCUJIEHHS] MiKDOHEOIHOPiNHOCTI NOPIBHSHO 3 PO3IIJIaBOM iHi0. Ls1 MIKDOHEOHOPiIHICTb TaKOX
BUSIBJISIETCS B iCHYBAHHI KJIacTepiB JBOX TUIIIB, ajle 3 PI3HUM XiMiYHAM 3B’I13KOM. 3alIPOIIOHOBAHO KiJIbKiCHMI1 ONUC
rOJIOBHUX CTPYKTYPHUX MapaMeTpiB TaKUX KJIaCTePiB. Y BUIAIIKY OCTiIKEHb pO3IIaBiB cucteMu Ga-Sn IoKa3aHo,
10 )KOJIeH 3 KOMIIOHEHT He € BU3HAYa/IbHUM Y pOpMYyBaHHI iXHbOI CTPYKTYypHU, a MiKpoHeogHOpiAHAa 6y10Ba CTae
6i1bIl PO3BMHYTOIO NTOPIBHSIHO 3 CKJIALOBUMU eJleMeHTamu. JlJocigxkeHHs cuctemu InBiGaSn 3a gonomororo X-
IIPOMEHIB Ta €JIEKTPOHHOI MIKPOCKOIIiI TAKOX 3aCBi4ye BiCyTHICTh BUNIAJKOBOTO PO3NO/iNy aTOMIB y Hill. Ajie B
IIOPiBHSIHHI 3 OJHOATOMHUMU JOCJIiJ)KyBaHUMU PO3I1JIaBaMH i 6iHapHUM po3snaBom Ga-Sn 6iseKBiaTOMHOI
KOHLIEHTpaLlii TEHAEHIisl 1O MIKpOHEOAHOPIZHOCTI 1ie 6iblle MOCUIIETbCs. HaToMicTh y 6araTOKOMIIOHEHTHIN
eKBiaToMHil pizkiit cucremi InPbGaSnCu cnioctepiraeTbcst aTOMHUN PO3MOAL 6JIM3bKUI 10 CTATUCTUIHOTO. 1715
Oi7bIl IOBHOT'O aHAaJIi3y OyJi0 BUBYEHO [TOBEPXHEBI SIBUILA B LIUX CUCTEMAaX 3 BUKOPUCTAHHSIM METOJY JIeXKayoi
Kparui.

2. The work is devoted to studying the transformation of the cluster structure of monoatomic metal melts Pb, In,
Ga, Sn, and Bi at the formation of multicomponent liquid systems. Unfortunately up to now there are no complete
the general theory of liquid metals.This is especially important for profile analysis of diffraction peaks in SF and
PCF, calculated from them. Due to widely use of the models of micro inhomogeneous structure of metal melts, it is
necessary to show how the parameters of such inhomogeneities are related with profile features of SF and PCF.
Liquid metals can be considered from the viewpoint of quasi-polycrystalline model. This approach makes possible
to explain the asymmetry of the first maximum and the presence of shoulder on its right hand side. But this theory
isn’'t used for finding a quantitative description of such microheterogeneous structure and of the relation between
the physical properties of melts and their structure. In this work we attempt to obtain the some results on this
problem. Interpretation of the short-range order structure in the investigated melts was carried out within the
framework of quasi-polycrystalline theory. As it was told the first maximum in the structural factor for liquid In,
Ga, Sn, and Bi melts is characterized by the presence of asymmetry or hump. We assumed that asymmetry of
principal peak is caused by the presence a more complicated structure in comparison with simple liquid metals,
whose principal peaks show the symmetric shape. Therefore we compared the structure of these elements with
the structure of the melt with symmetric maximum. Interpretation of the complicated structure of the main
maximum profile in the structural factor for liquids systems was occurred in the additive superposition, ie under
the assumption that the intensity of melt scattering is the sum of scatterings from individual microregions. The
asymmetry of the principal maximum in the structural factor for liquid indium is associated with the display of
microheterogeneous structure and may be a quantitative measure of the structure deviation for the melt from the
dense atomic package. We suppose that in liquid indium at least there are two kinds of such microregions -
clusters, but with a different type of short-range order. The presence of two kinds of clusters with different
packing densities in liquid indium is consistent with the fact that it has a tetragonal lattice in the solid state, which
is not typical for classical metals. Instead, liquid melts of Ga, Sn, and Bi also reveal a shoulder on its right hand-
side, which means a greater tendency to microheterogeneity in opposite to the indium melt. This micro-
heterogeneity is also revealed in the existence of two kind clusters, but with different chemical bonding. A
quantitative description of the main structural parameters for such clusters is proposed. In all cases each
structural component of the melt is sensitive to temperature and reveals a different nature of the temperature
dependence. Position of this peak of binary Ga-Sn system lies between such peaks for liquid Ga and Sn, has
significant width and as result can be interpreted as additive sum of curves, corresponding to SF for constituent
elements. Therefore the SF supposes that eutectic melt and melt of nearequiatomic concentration consist the
structural units, with like kind atoms. The study of the InBiGaSn system using x-rays and electron microscopy also
has shown the absence of random distribution of atoms in it. SF for equiatomic InGaSnBi alloy show principal peak.
First of all there is a shoulder on right hand side of main maximum, which is observed also in SF for liquid Ga, Bi
and Sn. But it is less pronounced comparing to similar shoulder in these three liquid metals. Obtained results from



XRD and electron microscopy allowed us to point out that tendency to heterocoordinated atomic distributionis
observed in quaternary InBiGaSn molten alloy. Structure of equiatomic quaternary InBiGaSn molten alloy is
another than structure of each any constituent elements as well as for system of same atoms with random atomic
distribution. Also we can conclude that the tendency to microhomogeneity is stronger in InBiGaSn melt to
compare with the monoatomic investigated melts and the binary Ga-Sn melt of nearequiatomic concentration. In
the case of the multicomponent equiatomic liquid system InPbGaSnClu, its structure is different than one of each
any constituent element. The main structure parameters reveal a typical temperature behavior as in metal melts.
Obtained results allowed us to suppose that there are two dominant tendencies at formation of multicomponent
In20Pb20Ga20Sn20Cu20 melt. For a more complete analysis, surface phenomena in these systems were studied
using the sessile drop method. Obtained results on surface tension confirm our data on X-ray diffraction studies.
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