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1. ®i3uko-XiMiuHiI OCHOBU afre3ifiHOiI B3aeMO[Iii B cucreMax GTOPUIHI CIIONYKY - MeTaJliuHi po3IyiaBu.

2. The physico-chemical bases of adhesion interaction in fluoride compounds - metal melts systems.

Pedepar:

1. Bnepie npoBeJeHO CUCTEMAaTUYHE BUBYEHHS 3MOUYBaHHSI METAIIYHUMU PO3IIaBaMu GTOPUAHUX CIIOJIYK
(propupis yyKHO, Ty)KHO3EMEJIbHUX, PiIKICHO3€MEJIbHUX METalliB). BCTaHOB/IEHO HE3MOUYBAaHHS PO3IJIAaBAMU, 110
micTate 50-70 mac. % Ti, Zr, Hf, V, Nb, Cr ¢ropuais ay>xHO3eMebHUX METANIB [Ipy TeMIleparypax suuie 1373 K. B
CHACTEeMax Mae Miclie Je3MOuyBaHHs - 3pOCTaHHS BeJIMYMHU KPaloBOro KyTa 3MOUYBaHHS 3 MiIBULLIEHHSIM
Temmepartypu. Lli mpouecu BinOyBalOThCS 3aBASKMA YTBOPEHHIO HA KOHTAKTHIN Me>Xi ra30noi0HNX MPOIYKTiB
B32€MO/Iii aKTUBHUX €JIeMEHTIB i3 pTopomM. Ha OCHOBI pe3ysbTatiB 1[0/10 3MOYyBaHHS po3pobiieHo GTopuaHi
BOTHETPHUBU [J151 i30TEPMIUHOTO CUHTE3Y, FTOMOT€eHi3allii Ta JIUTTS XiMiYHO arpeCUBHUX PO3I1IaBiB QYHKIIOHAIBHUX
MEeTaJIeBUX MaTepiaiB (CIyIaBiB 3 e(peKTOM IaM SITi popMH, CIJIABIB, 10 CXUJIbHI 0 amopdisallii Ta crjasiB, sIKi

BUKOPUCTOBYIOTbCS [1715 TAsIHHSI) 3 BeJIMKUM BMicTOoM (50-70 mac. %) Ti, Zr.



2. For the first time the wettability of LiF, NaF, SrF2, LaF3, CeF3, ScF3 by pure metals and CaF2, BaF2, MgF2
monocrystals and SrF2 by Ti-, Zr-, Hf-, V-, Nb-, Cr- containing alloys (up to 50-70 mass %) was studied. Ga, In, Sn,
Pb, Al, Cu, Ag, Au do not wet the fluorides in the temperature range from the melting point up to 1523 K. It has
been established the non-wetting of the fluorides at high temperature by Ti (Zr, Hf, V, Nb, Cr) - containing melts
which have high chemical affinity to fluorine. The phenomenon of dewetting, i.e., the increase of contact angle
with increase of temperature to more than 1373 K for Ti-containing alloys /fluorides and aluminium /fluorides is
observed. The decrease of contact angles for aluminium /fluorides can be observed at the temperatures 973-1373 K
(contact angles are equal 100 ), but at the further heating (1373-1423 K) the dewetting occurs and contact angles
increase more than 130 deg. The moderate wettability for Ti (V)-containing alloys /fluorides can be observed at the
temperatures of 973 - 1223 K, but at further heating the dewetting occurs, and contact angles increase to more
than 90 deg. The critical transformation temperature from wetting to non-wetting is 1273 K. When the liquidus
temperature of the alloys is high enough (more than 1373 K), the non-wetting behavior takes place. Hereby the
wettability is absent. The temperature dependences of wetting can be arbitrarily divided into three regions: a
region of wetting at 973 - 1223 K; a transition region from wetting to non-wetting at 1223- 1273 K; a region of non-
wetting at more than 1373 K. The wetting will be more high and stable, if: - the Gibbs free energy of reaction is
negative or has only small positive value; - a new solid compound is formed. Wettability of fluorides by titanium
(vanadium)-containing alloys and aluminium depends, mainly, on the state of new intermediate phase (TiFx, VFx,
AlFx). It allows to use the alkaline-earth fluorides as refractory materials for the manufacturing of crucibles, cups
for the measurement of surface tension, and also for melting and casting of chemically active alloys with large
contents of Ti, Zr, Hf. The only limitation to use of these materials is their rather low melting points (1536 - 1693 K).
The surface tension and density values of titanium-copper and zirconium-copper alloys in a wide active
component concentration interval (from 10 up to 70 at.%) were measured by the sessile drop method. The surface
tension - concentration dependence for melts deviates positively from Zhychovitsky theoretical isotherm for ideal
solutions. The compression of alloys is observed. The titanium-copper and zirconium-copper melts deviates
negatively from Raoult's law.
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