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Koau TemMaTHYHHX PYyOPHK:

Tema gucepranii:
1. PO3BUTOK i 3aCTOCYBaHHS HAYKOBUX HpMHLLPIHiB JIETYBaHHA [J14 p03pO6KI/I )KapOMiU,HI/IX HiKeJleBUX CIIJIaBiB 3

rapaHTOBaHUMU BIACTUBOCTAMU

2. Development and application of the scientific alloying concepts in engineering of high-temperature nickel-base
cast alloys with the guaranteed set of service properties

Pedepar:

1. 6'eKT DOCHIIKEHHS - IPOLLECU CTPYKTYPOYTBOPEHHS, SIKi BILJIMBAIOTh Ha NPalLle3JaTHICTb )KapOMillHMX HiKeJIeBUX
cnnasiB (PKHC) B ymoBax ekcryartaii. IIpegmeT qociigpkeHHs - CTPYKTYPHa CTabibHICTh, CTPYKTYPHO-(a30Bi,
di3nyHi, TemnepaTypHi, KOpo3iliHi i MexaHi4Hi BJIaCTUBOCTI )KapOMIlTHMX HiKeJIeBUX CILJIaBiB i3 pi3HOMaHITHUMU
CHCTEMaMHU JIETYBaHHA. MeTa JOCIII)KEHHS - PO3BATOK Ta 3aCTOCYBAaHHS HAYKOBUX I[IPUHLMUIIIB JIETYBAaHHS [1JIs
PO3pOOKY KapOMILIHUX HiKeJIEBUX CIIJIaBiB 3 TapaHTOBAaHUMU BJIACTUBOCTSIMU LIJISIXOM OINTUMI3alii XiMiYHOTO
CKJIa/ly Ha OCHOBi pO3PaxyHKOBOTO [TIPOTHO3Y 33/IaHMX XapaKTEPUCTHK, SIKi KApAUHAJIBHO BILJIUBAIOTh Ha iX
[pale3JaTHICTh B yMOBax eKCIlIyaTalii. MeTongy goCiIKeHHs: po3paxyHKoBo-aHamiTuyHi Metogu PHACOMP, New
PHACOMP, E-meToz; KOMIT'IOTEpPHE MOZEJIIOBAHHS TEPMOAMHAMIYHUX nponeciB metogom CALPHAD B niporpami
JMatPro; BU3Ha4€HHS XiMIYHOTO CKJIaZly CIIEKTPAJIbHMM aHaJi30M Ha ONITUYHOMY eMiciiHomy npusnani "ARL-4460"

BM3HAYEHHS KPUTUYHUX TEMIIEPaTyp MeTOOM JudepeHLiiHOro TepMivHOro anaslisy Ha ycraHosui BITA-8M;



JOCJIIPKEHHSI CTPYKTYPH 3 BUKOPUCTAHHSIM OIITUYHOI Ta €JIEKTPOHHOI MIiKPOCKOIIIi 3 SIKICHUM 1 KUJIbKiICHUM aHaJi30M
a3 Ha pUCTaBIIi JO paCTPOBOTO €JIeKTPOHHOr0 Mikpockony Mapku JEOL JSM-6360LA 3 cucremoio
€HEProJUCIEepPCITHOrO MiKpOPEHTT€HOCIIEKTPaIbHOTO aHaidy JED-2300; peHTreHOCTPYKTYPHUN aHaIi3;
CTaHJAPTHI METOIY OLIIHKM KOPO3iMHUX i MEXaHIYHUX BJIACTUBOCTEN; MaTEMAaTUYHE OOPOOJIEHHS PO3PAaXyHKOBUX i
€KCIIEPMMEHTAJIBHUX JAHMX 3a JOMOMOTOI0 [IEPCOHATILHOIO KOMIT'IOTEPA B CTAHAAPTHOMY ITPOrPaMHOMY IakeTi MS
EXCEL mertonom HaiimeHux kBaapatiB (MHK); kopesnsauifiHuii aHaniz. OTpuMaHi pe3ysbTaTy - BCTAaHOBJIEHO
KOpeJISLifiHi 3aJIeKHOCTI 3a rpyllaMy BJIaCTUBOCTE, 110 BILJIMBAIOTh HA Npalle3JaTHICTb KapOMiLIHUX HiKeJI€BUX
cruiaBiB. OTPMMaHO I'PYIY HOBUX IIPOTHO3YIOUUX PETPECITHUX MOAEJIEN NI PO3PaXyHKY LMX BJIACTUBOCTEMN, 10
p€ai3oBaHoO B aJITOPUTMI KOMIIJIEKCHOI pO3PaXyHKOBO-aHaNiTUYHOI METOIVKY, TPU3HAYEHOI [J151 OIITUMI3allil
XiMIYHOTO CKJIaJly 32 3alaHMMU KpUTEPisiMu, 6€3 I1onepeHbOro IIPOBEIEHHS €KCIIEPUMEHTIB. 32 CTBOPEHOIO
METOJIMKOIO PO3PO6JIEHO, TEXHOJIOTIYHO BUIIPOOYBAHO i aTECTOBAHO B IPOMUCJIOBUX YMOBAaX MOTOPOOYAiBHUX
nignpuemcts YKpainu: JI1 "IByenko-Ilporpec”, BAT "MOTOP CI4" i 3M3 im. B.I. OMesib4eHKa HOBI BiTYM3HSHI
JIMBapHi >KapOMilLlHi KOPO3iTHOCTIKi HiKeJeBi cryiaBy 3a Mmapkamu 3MI-3Y-M1i XKC3JIC-M BinnosigaibHOTO

IIpU3HAYE€HHS.

2. The object of study - structure forming processes, which influence on serviceability of high-temperature nickel-
base alloys (HTNA) under service conditions. The subject of research - structure stability, structure and phase
properties, physical, thermal, corrosion-resistant and mechanical properties of high-temperature nickel-base
alloys with different alloying systems. The purpose of research - development and application of the scientific
alloying concepts in engineering of high-temperature nickel-base alloys with guaranteed properties by means of
chemical composition optimization on the base of calculated forecast of the given properties, which influence
essentially on the alloys serviceability under service conditions. Methods and techniques of investigation:
comprehensive analytical solution methods PHACOMP, New PHACOMP, ?E- technique, computer modeling of
thermodynamic processes by CALPHAD- method in program JMatPro; determination of chemical composition by
spectral analyses using optical emission device ARL-4460; determination of critical temperatures by thermo-
differential method using installation BITA-8M; investigation of structure by optical and electron microscopy with
qualitative and quantitative analyses of the phases using an attachment to the scanning electron microscope JEOL
JSM-6360LA with the system of energy-dispersive micro-X-ray analyses JED-2300; X-ray diffraction analyses;
standard evaluation techniques applied for corrosion-resistant and mechanical properties; mathematical
processing of calculated and tested data by Ordinary Least Squares (OLS) using personal computer standard
software package MS EXCEL; correlation analyses. The obtained results - correlation dependences, according to
the groups of properties, which influence on serviceability of high-temperature nickel-base alloys, have been
determined. The groups of new forecasting regression models for calculation of the properties have been obtained
and realized in the developed algorithm of Comprehensive Analytical Solution Method (CASM), which is appointed
to optimize chemical composition by the given criteria without preliminary tests. According to the invented
method, new national high-temperature corrosion-resistant nickel-base cast alloys 3MI-3Y-Mland JKC3JIC-M of
critical appointment have been developed, technologically tested and certificated under industrial conditions of
engine-building enterprises of Ukraine: SE Ivchenko-Progress, "Motor Sich" JSC and ZMBP named after V.I.
Omelchenko.
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