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Pedepar:

1. Incepralist IpUCB4Y€HA PO3BUTKOBI TEOPETUYHUX 3aca, Ta IPUHLUIIB I0OYA0BY HOBOTO KJIACY PEIIEPHUX TOUOK
TEeMIIEPATypPH, - 3 BUKOPUCTAHHSM METAJIEBUX CTOIB €BTEKTUYHOI KOHIEHTpalii IK po6040i peyOBHHH.
[TpoaHasnizoBaHO NPUYMHU HECTabiIbHOCTI BiITBOPEHHS TeMIepaTypu (a30BUX 1€PEXO0iB TOIJIEHHS~
KpucCTalisalisi. BctaHOBIEHO, 1110 6a30BUMMU JKepejlaMy HeCTabiIbHOCTI BilTBOPIOBAHOCTI TEMIIEPATYPH i
HEEJIMHOCTI METaJIeBUX pernepHuX TOYoK MTIII-90 € HeOnHO3HAUHICTh BU3HAYEHHS KOHLEHTpAaLlii Ta npupoau
IOMIIIOK, @ TAKOX BiICYTHICTb HaJIe>KHUX YHi(iKOBaHUX, iIHAMBIAyaIbHUX 171 KOXXHOI pO604Y0i pe4OBUHH,
TEXHOJIOTi! peanizalii ¢pazoBux nepexois Kpucrasnizauii. Ha mifcrasi eHTpoOIifiHO-KIaCTePHOro aHali3y, a TakKoX
peHTreHorpaiyHmX Ta BiCKO3UMETPUYHUX AOCJiIKEHD [I0Ka3aHO, 10 €BTEKTUYHI PO3TOMNHU Y IEBHOMY
TeMIIepaTypPHOMY iHTepBaJIi MicJs TOIJIEHHS 36epiraloTb MiKpOHEOAHOPiIHY CTPYKTYpy. TeopeTndHo N0BeHEHO Ta

€KCIIEPMMEHTAJIbHO IiATBEPIKEHO, 110 3aBJISKHU KJIACTEPHIN 6YI0Bi CTPYKTypa €eBTEKTUYHUX PO3TOIIB 0COOJINBO



4yTJIMBA [I0 HAKJIaJeHHs Qi3UYHUX 11071iB. PO3p06I€HO METOOJIOTIIO OL[iHKY 3Ha4Y€Hb €HEPTeTUYHOTO BIIJIMBY HA
PO3TOI po60Y0i peUOBUHU 3 METOI0 (POPMOYTBOPEHHS IPiOHOAMCIIEPCHOI, PIBHO3€PHUCTOI eHeproHaCu4eHHO]
CTPYKTYpH, 1110 3a6e31edye HaibiIbll i3oTepMiyHe 11aTo TorleHHs. KOHTposb popMyBaHHS ONTUMAaBHOTO PiBHS
OJHOPIOHOCTI Ta IUCIEPCHOCTI KPUCTANIYHOI CTPYKTYpY POOOUOi pe4oBUHM NPpH ii KpUCTali3alii 3iliCHIOETbCS 3
BUKOPUCTAHHSIM aJallTOBAHOTO METO/y aKyCTU4HOI eMmicii (AE). [Ipu TomnseHHi po3po6yieHnil MeToz
BUKOPUCTOBYETBCS JIJ11 BUBHAYEHHS I10YATKY Ta 3aBEPLIEHHS (Pa30BOro Nepexoy. 3 3aCTOCYBaHHIM
peHTreHorpagiyHoro, BicCko3MMeTPUYHOTO, KaJIOPUMETPUYHOTO, MeTasiorpadiyHoro, nudepeH1iaabHOro
TepmidHOro Ta AE MeToiB aHasi3y AOCHimKeHn IPeLusiiHuI CKJ1az, eBTeKTUKY cucTeMu In-Ga-Sn, Heo6xigHui
piBeHb IeperpiBy posIyiaBy, IapaMeTpPH MOro eHepreTUYHoro 06pobJIeHHs Ta YMOBY KpUcCTaizallii, ONTUMaIbHi
171 OfePrKaHHS HACTYITHOTO MAaKCUMAaJIbHO i30TEPMIYHOTO IJIaTO TOIJIEHHS, a TAKOXK PiBHS MOT0 TPUBAJIO]
crabisnpHOCTI. [llupyHa 3a6e3MeyyBaHOro TEMIIEPATYPHOrO iHTepBaJly IJIaTO TOIJIEHHS He nepesuinye 0,008°C.
Po3po6sieHo Ta fociIkeHo MOGLIbHI pernepHi TOUKM 3 BAKOPUCTAHHSM SIK POO040i peYOBUHU €BTEKTUYHUX CTOIIIB
cucreM In-Ga-Sn Ta In-Bi. 3abe3nedeHo peasnizallilo IJ1aTO TOIJIEHHS 3 [IapaMeTpaMU (LOCITHyTa CTabiIbHICTh
TeMIIepaTypU X TPUBAJIICTb PEECTPYBaHHSI IJIATO 3 BiNOBifHOIO TemmepaTypoto): (0,02°C x5 rogux 10,58°C);
(0,03°C x1 roguna 72,73°C). Po3po6s1€HO, BUTOTOBJIEHO Ta AOCIiI)KEHO MOOIIbHUIL pernep TeMIIepaTypu 3
BHKOPHCTaHHIM TEPMOEJIEKTPUYHOro cTabisizaTropa Temneparypu nedi Ta AE-KoMIjieKCcy KOHTPOJII0 HeOOXiTHOro
piBH# cTabinizyouoi eHepreTnyHOro 06pobseHHs podo4oi peuoBuHU. Ki04oBi cjl0Ba: Kajaa TeMIepaTypHa,
BUMIpIOBaHHS, pernepHa To4ka TeMIiepaTypy, GpasoBuil Iepexi, BiiTBOPIOBaHICTb, €BTEKTHUKA, TOTJIEHHS],
KpUCTai3allis, CTPYKTypa, peHTreHorpadis, BiCKO3MMeTpisl, TepMi4HMI1 aHAi3, KaJIOPUMETPisl.

2. The dissertation is devoted to the development of theoretical grounds and principles of construction of a new
class of temperature fixed points: with use of metal melts of eutectic concentration as working substance. The
reasons for the instability of reproduction of melting-crystallization of phase transitions temperature are analysed.
It is established, that base sources of instability of reproduction of temperature and non-uniqueness of ITS-90
metal fixed points are ambiguity of impurity concentration and nature definition as well as lack of appropriate
unified technologies of crystallization phase transitions realization individual for each working substance. On the
basis of entropy-cluster analysis, as well as radiographic and viscosimetrics explorations it is shown, that eutectic
melts preserve micrononhomogeneous structure within certain temperature interval after melting. It is
theoretically finished and experimentally confirmed, that due to their correlation in cluster distribution the
structure the structure of eutectic melts is sensitive to the imposing of physical fields. The methodology of
estimation of the values of power influence on the melt of working substance with the purpose of forming fine-
dispersed, even-grained, energetically-sated structure which provides the most isothermal plateau of melting is
developed. The control of formation of an optimum level of uniformity and dispersiveness of crystalline structure
of working substance during its crystallization is carried out with use of adapted method of acoustic emission (AE).
During melting the developed method is used for defining the start and end of phase transition. With the
application of radiographic, viscosimetric, calorimetric, metallographic, differential thermal and AE methods of
analysis the precision composition of an eutecticum of In-Ga-Sn system the necessary level of melt overheating,
parameters of its power treatment and conditions of crystallization, optimum for obtaining subsequent maximum
isothermal plateau of melting is in vestigated as well as level of its long stability. The width of provided
temperature interval of the plateau of melting does not exceed 0,008°C. Mobile fixed points using eutectic melts of
In-Ga-Sn and In-Bi systems as working substance are developed and investigated. Realization of the melting
plateau with parameters archived temperature stability x duration of a plateau registration with the corresponding
temperature) is provided: (0,02°C x5 hour 10,58°C); (0,03°C x1 hour 72,73°C). The mobile fixed point with the use of
thermoelectric stabilizing agent of furnance temperature and AE-complex of control of the necessary level of
stabilizing power treatment of working substance is developed. Key words: temperature, measurement,
thermometric property, temperature scale, gaugings, temperature fixed point, phase transition, thermophysical
basis of structure stabilization, eutectic, melting, crystallization, structure, melts micrononhomogeneity, thermal

analysis, radiography, viscosimetric, acoustical emission, calorimetric.
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