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Ha3sBa eramy: Po3poGka Ta BUIIpoGYBaHHS TeXHOJIOTIi BUIIPaBJIeHHs Ae(eKTiB MarHieBOro JINTBA [1Is OflePyKaHHS

BUICOKOSIKiICHUX BUJIMBKIB.
IToyaTok eramy: 01.2021
3akiH4YeHHs eTamy: 12.2021

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHs IOPUINYHOI 0coou (a6o ITIB ¢izu4yHO0i 0c06H): Hanjonanbuuii yHiBepcuteT

"3amnopispKa rnositexHika"

Kopg 3a €IPIIOY: 02070849

Micue3Haxoa KeHHS: By JKykoBCbKOTO, 6y1,. 64, M. 3aropixoks, 3anopisbkuil p-H., 3anopizbka 061., 69063,
Ykpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs
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Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu
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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka Ta fociiskeHHs iMIIOPTO3aMiHHUX Ta Pecypco30epiralounx TEXHOJIOTiM BUPOOHUIITBA BUCOKOSIKICHOTO

JINTBA 3 KOJIbLOPOBUX CILJIaBiB JJIs1 aBia,ILBI/IFyHiB HO,U,BifIHOFO INIPpU3HAYEHHSA

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development and research of import-substituting and resource-saving technologies for the production of high-
quality casting from non-ferrous alloys for dual-purpose aircraft engines

Pedepar yKpaiHCBKOIO:

O6'eKT JOCIIiKEHHS - iIMIIOPTO3aMiHHi Ta pecypco36epiraioyi TeXHOJIOorii BUPOOHHUIITBA JIUTBA 3 KOJIbOPOBUX
CILJIABiB /1714 aBiaJ|BUTYHIB [IOABIIIHOrO IPU3HAUYEHHS 3 BUCOKUM KOMILJIEKCOM BJIaCTUBOCTEMN. Pe3yibTaTi poboTH:
[TpoBeneHo MeTanorpadivni gocCiIKeHHs Ta MeXaHiYHi BUIIPOOYBaHHS 4OCJIiAHOTO CIJIaBy HAa OCHOBI MarHilo,
OTPUMAaHOTO 3 BUKOPUCTAHHSIM razoizocratuunoro npecysansst (I'llT) Ta MogudikyBaHHS B cepelyHi IMBapHOi
dopmu (nozanivHe MoaudikyBaHHs). BukopucTanHs aucnepcHux rpagiToBUX NOPOIIKIB A1 MO (iKyBaHHS
MarHieBUX CIIJIaBiB B CE€peAyHi IMBapHOi GOPMHU, a TaKOK BUKOpUCTaHHs ['ll1 € nepCcreKTUBHUM HAINIPSIMKOM
noJiinueHHs ix BaactTuBocTteil. [IpoBefeHo MetasorpadiuHi JOCTiIKeHHS Ta MeXaHiYHi BUTPOOYBaHHS IPUCATHOTO
Marepiasly Ha OCHOBI MarHio JJ1s1 3aBapKu AedeKTiB 11TBa. BUsBI€HO, 110 IpUCafKa CKaHIiio B KisibkocTi 0,05% B
criiaB MJI10 e onTumasnbHOIO i Oysla peKOMEHI0BaHa J1jisi BUTOTOBJIEHHS [IPHUCAIHOTO MaTepiay 3 OKpalleHNMU
BJIACTUBOCTSIMU. Y BUPOOHMYMX ymoBax AT "MOTOP CIY" npoBoauin AOCTiIHO-TIPOMUCIIOBE BUITPOOYBaHHS
3aBapKM KOPIyCHOro autT4 3i crisiapy MJI10. [TpoBoauny 3aBapKy KOPIyCiB aBiafBUryHiB. [Ipomuciose
BUIIPOOYBaHHSI 1aJ10 [I03UTUBHUI pe3ysbTaT. Po3po6sieHO peKkoMeHAallii 1040 TEXHOJIOTI] 3aBapKy BiJlIIOBiAaIbHUX
JINTHX BUPOOIB 3 MarHi€eBUX CIUIaBiB 3 BUKOPUCTAHHSIM [IPUCAHOTO MaTepiany 3i ckaHAieM. 3alIpOIIOHOBAHO
palioHasbHy TEXHOJIOTI0 padiHyBaHHS JIMBAapPHUX BiIXO[iB HiKeJIEBUX CILJIABIB, 110 3abe3Medye 1iNbHY CTPYKTYPY i
HeoOxinHi BjacTuBOCTi BunuBKiB. Ha 6a3i AT "MOTOP CIY" npoesn [OCiIHO-IIPOMUCIIOBE BUIIPOOYBaHHS
PO3p06JIEHOr0 KapoMilfHOTO 6e3peHieBoro ciapy 3MI-M5 npu oTprMaHHI po604YrX JIOMATOK TYP6iH METOAOM
BUCOKOUIBUIKICHOI CITPSIMOBaHOI KpucTasisalii . Po3apobyieHnii ekoHOMHO JIETOBaHUM HiKesleBUI 6e3peHieBuil
cryiaB 3MI-M5 3a piBHEM MexaHIYHUX BJIACTUBOCTE! MepeBUILye BUMOTH, 1[0 IIPe[ SIBIISIIOTHCS iCHYI04OI0
HOPMAaTUBHO-TEXHIYHOIO JOKyMeHTaliewo 1o ciuiasy JKC26-BI i Bignosigae Bumoram 1o criaBy XKC32-Bl. I'any3p

BUKOPUCTAHHA -~ aBia,U,BI/IFyHI/I HO,[[BiIZHOI’O I[IpU3HAY€HHA.

Pedepar aHIJIiHCBKOIO:

The object of research is import substituting and resource-saving technologies for the production of non-ferrous
alloy castings for dual-purpose engines with high complex of properties. The results of the work: Metallographic
studies and mechanical tests of an experimental magnesium-based alloy obtained using gas isostatic pressing (GIP)
and modification inside the casting mold (out-of-furnace modification) have been carried out. The use of dispersed
graphite powders for the modification of magnesium alloys inside the casting mold, as well as the use of GIP, is a
promising direction for improving their properties. Metallographic studies and mechanical tests of a magnesium-
based filler material for welding casting defects have been carried out. It was found that the addition of scandium
in the amount of 0.05% to the ML10 alloy is optimal and was recommended for the manufacture of a filler material
with improved properties. In the production conditions of MOTOR SICH JSC, a pilot test was carried out for
welding of body casting made of ML10. Welding of aircraft engine casings was carried out. An industrial test came
back positive. Recommendations on the technology of welding critical cast products made of magnesium alloys
from using filler material with scandium. A rational technology for refining foundry waste of nickel alloys,
providing a dense structure and the necessary properties of castings, is proposed. On the basis of MOTOR SICH
JSC, a pilot-industrial test of the developed heat-resistant rhenless-free alloy ZMI-M5 was carried out during the
production of turbine rotor blades by the method of high-speed directional solidification. The developed



economically alloyed nickel-free alloy ZMI-M5 in terms of the level of mechanical properties exceeds the
requirements for the existing normative and technical documentation for the ZhS26-VI alloy and meets the
requirements for the ZhS32-VI alloy. Field of use - dual-purpose aircraft engines.
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