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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: 3anopi3bKuii HaL[iOHANILHUI TEXHIYHUI yHIBEPCUTET
Koz 3a €JIPIIOY: 02070849

Micue3HaxoaKeHHs: 69063 m. 3anopixxs, By JKyKoBCcbKoro, 64
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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 53.49.07

Tema gucepranii:

1. locimKeHHs BIUIMBY TaHTAJly HA CTPYKTYPY i BJIaCTUBOCTI criaBy 3MI-3Y.

2. Investigation of tantalum influence on structure and properties of alloy 3MI-3V.

Pedepar:

1. O6'exT - 3pa3ku craBy 3MI-3VY 3i cripssMOBaHOIO (MOHO) i PiBHOBICHOIO CTPYKTYPOIO, JIETOBaHi TAHTaJIIOM B

IOCIIiIpKyBaHOMY Aiarna3oHi. MeTa - onTrumisallis rpaHuLb JIETYBaHHS TAHTAJIOM CIuiaBy 3MI-3Y a1 nigBuineHHS

KOMILJIEKCY CJIy>KOOBUX XapaKT€PUCTHUK i TEXHOJIOTIYHOCT] MiJl 4aC OTPMMAaHHS JIONATOK METO/IOM CIIPSIMOBAHOI

(MoHO) i piBHOBiCHOI KpucTanizaLiii. MeTony focaimpKkeHHs - TudepeHuiiHuNi TepMmiyHui i MeTanorpadiyHumit

aHasi3y, CTaHAAPTHI MexaHiuHi i KOpo3iliHi BUNpoOyBaHHS, MiKPOPEHTT€HOCIIEKTPaIbHU i pEHTT€HOCTPYKTYPHUM

aHasisy. TeopeTuyHi i npakTUYHi pe3yabTaT: JOCIiIKEHO BILIUB TaHTaly B cruiasi 3MI-3Y Ha CTPyKTypHi,

>KapOMillHi, KOPO3iliHi i TEXHOJIOTiIYHI XapaKTepuCcTUKY. HoBrn3Ha: BusHavyeHo, 10 3 NiIBUILIEHSIM BMICTy TaHTaly 1O

5% 3a maco1o, B cruiasi 3MI-3Y nifgBuIllyloThCs TEeMIIEpaTypy MOYaTKy i KiHLS PO3YMHEHHs rama-1Tpux ¢asmy, a

TaKOX eBTEeKTUYHUX nepeTBopeHb Ha 110, 75 i 50 C BignosigHo. [Tpy 11boMy, TeMIIepaTypa COJifyca 3aauIaeTbCst

CTabisIbHOIO, a JIikBinyca 3HKyeThcs Ha 30 C. BcTaHOB/IEHO, 1O Kpallli OKa3HUKHU MIITHOCTI B [1iana3oHi
temrepatyp Bunpobysanbs 800-1000 C B crinasi 3MI-3Y mocsraioTbes mpy BMiCTi TaHTany 4% 3a Macolo.



BcTraHoBII€HO, 110 Kpallli TapaMeTpU BUCOKOTEMIIEPATyPHOI KOPO3iiiHOI CTIIIKOCTI 3a TeMIIEpaTypy BUIIPOOYBAHHS
850 C B cninasi 3MI-3Y nocsraioTbes IpU BMiCTi TaHTany 3% 3a Macoio. ONTUMI30BaHO TPaHULLi JIeTyBaHHS
TaHTajIoM ciiaBy 3MI-3Y 3 ypaxyBaHHSAM NPIOPUTETY MIOKA3HMKIB KPAIOi MilJTHOCTI, TEXHOJIOTIYHOCTI Ta TEXHIYHUX
BMMOT JJ0 LINPUHU MEX JIETYBaHHSI €JIEMEHTAMU CIJIABIB [1J1s CIIPSIMOBAHOI (MOHO) KpUCTali3allii, 1o AJ1s1 TAHTaly
BU3HAYeHO $IK (4,0+0,3%) i cranoButs (3,7 - 4,3%) 3a macoro. B npomucnosux ymosax BAT "Motop Ciu"
BiAIpalibOBaHO TE€XHOJIOTIUHNUII ITPOLleC OTPUMAaHHS POGOYMX JIONATOK [0 Ha3eMHOI eHepreTuyHoi Typ6inu MS-5001
3i criaBy 3MI-3YM MeTonoM cpsIMOBaHOI (MOHO) KpucTasisatii. B npomucnosux ymosax 3MKB "Tlporpec”
BiNIpalbOBaHO TEXHOJIOTIYHUI [TPOLIEC OTPUMAHHS POOOYMX JIONATOK 10 Ha3eMHOI ycTaHOBKM J]-336 3i crinaBy
3MI-3YM MeTonoM CIpsIMOBaHOI (MOHO) KpucTasisalii. YiposamkeHHs: [TifBUIEeHHS KOMITIEKCY CIIy>KOOBUX
XapaKTEPUCTUK PO3p0o6sieHOro ciaBy 3MI-3VYM 103BosiniI0 BIPOBAaSUTH HOTO SIK MaTepial poboyunx JIONaTOK 3
NigBUIIEHUM PECYPCOM €KCILTyaTallii Ha rasonepexkavyBanbHux arperarax ['TK-101 g 3aminu crimasy 3MI-3Y.
ExoHOMI4HMI1 epeKT Bif BIIPOBaIKEHHS po3pobieHoro crnaBy 3MI-3YM samicTs crinaBy 3MI-3V nis

"UepkacutpaHcras" ckiaB 980 Tuc. rpH. Ha pik.

2. Object of research - Spesimens of alloy 3MI-3V with directed (mono) and equiaxed macrostructure alloyed by
tantalum within the range of investigation. Goal of research - Optimization of the limits of alloying by tattalum for
alloy 3MM-3V in order to improve the set of its service properties and producibility while manufacturing the
blades using the directional (mono) and equiaxial crystallization methods. Methods of research: Thermal -
differential and metallographic analyses, standard mechanical and corrosion tests, X-ray microspectral and X-ray
structural analyses. Theoretical and practical results: There has been investigated the influence of tantalum on
structural, high-temperature, corrosion-resistant and manufacturing properties. Novelty: It has been found out,
that while tantalum content is increased up to 5 mas. % in alloy 3MI-3V the initial and final temperatures of
gamma-prime phase solution and euthectic transformation rise by 110, 75 and 50 C correspondently. Besides,
liquidus temperaturefalls by 30 C. It has been found out, that for alloy 3MI-3V the best high-temperature strength
values are achieved within the test temperature range from 800 to 1000 C at 4 mas. % tantalum. It has been
determined, that for alloy 3MI-3V the best high-temperature corrosion resistance at test temperature of 850 C is
achieved at 3 mas. % tantalum. The alloying limits for alloy 3MI-3Y have been optimized taking into consideration
the priority of the best high-temperature strength values, producibility and technical requirements to alloying
limits for alloys produced by directional (mono) crystallization and account for (4,0+0,3%) tantalum, i.e. (3,7-4,3%)
tantalum by mass. Manufacturing procedure of the blades made of alloy 3MI-3YM by directional (mono)
crystallization method for ground energetic turbine MS-5001 has been tried out under the industrial conditions of
JSC "Motor-Sich". Manufacturing procedure of the blades made of alloy 3MI-3YM by directional (mono)
crystallization method for ground unit I-336 has been tried out under the industrial conditions of ZMKB
"Progress". Application: Improvement of the service properties of the developed alloy 3MI1-3YM has allowed to
introduce it as the material for blades with increased service-life for gas-transporting unit 'TK-10/ instead of
alloy 3MM-3V. Economic benefit of the developed alloy 3MI-3YM introduced instead of alloy 3MI-3Y accounts
for 980 thousand grn. per year at "CherkassyTransGas".
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