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1. TIponecu BifHOBIEHHS 3BAPIOBAHHSIM Ta MASHHSIM JIOIIATOK ra30TyPOiHHMX ABUTYHIB 3 BAKKO3BAPIOBAHMX CILJIABIB

Ha OCHOBI HIKeJII0 Ta TUTAHY.

2. Processes of restavration ogas turbine engine blades made of nickel and titanium-based hard -to-weld alloys by
welding and brazing.

Pedepar:

1. 1. fucepTauis nprcBsiueHa po3pobLi IPOMUCIOBUX TEXHOJIOTIYHUX IIPOLIECIB BilHOBJIEHHS BUCOKOHABAHTAXKEHUX
JIONATOK 3 1BO(a3HUX TUTAHOBHUX i )KapOMIIIHMX HiKeJIeBUX CIJIaBiB ra30lOBITPSIHOTO TPAKTY ra30TypOiHHUX
IBUTYHIB 3 METOIO IIPOJIOBKEHHSI peCcypcy ixHboi po6oTu. B nuceprauii po3risiHyTi OCHOBHI IPUYMHY BUXOLY 3 JIaAy
netaneir BT I'T[.ITokazaHo, mo npyu poOOTi IBUryHA HA JIONATKU Ail0Th NIVHAMIUHI, CUJIOBI i TEMIIEpaTypHi
HABaHTaXEHHsI Ta KOPO3iliHE CePEelOBHUIIE ra30BOr0 NOTOKY. PO3NOiNI TEpMOCUIIOBUX HABAHTAKEHD
HepiBHOMIpHU 1O Tijly JIONATKY i Mae rpajlieHTHUII Xxapakrep. [IpoBeneHa kiacudikallis BUHUKAIOUNX
eKCIUlyaTalilHMX IOUKO/IKEHb JIONIATOK 3 METOI0 BU3HAUEHHS iX PEMOHTONPUAATHOCTI Ta yMOB PEMOHTY.
[IpencraBieHO OCHOBHI METOZLOJIOTYHI acrieKT po60oTu. OGI'PYHTOBAHO METOAU I YCTaTKyBaHHS. JI71s1 e(peKTUBHOI

TE€XHOJIOTIYHOI OL[iHKM 3BapIOBAHOCTI MeTaJly JIONATOK MiCJI iXHbOI eKCIIIyaTalii pa3oM 3 METOIOM JTUHAMIYHOTO



nedopmyBaHHd Trans-Varestraint Test BUKOpUCTOBYBaJIM METOIMKY TEXHOJIOTIYHOI «JIONATKOBOI KiJIbLIEBOI» IIpOoOH,
10 po3pobiieHa B poboTi.ITokazaHo, o cranmapTHi nputiomu i napametpu EI13 i AI3 3HIKYIOTh eKCITyaTalifiHi
BJIACTMBOCTI 3'€JHaHb 10 KPUTEPiSIM MiLtHOCTI, a 1j1s1 2 KC6Y-BU - 11 o KpUTEPito CTIHKOCTI NPOTH
TPilIMHOYTBOPEHHS. BU3Ha4Y€Hi BEJIMYMHY IOTOHHOI €HEPrii, IPY SIKKX 3a0€3M1e4yI0ThCs1 ONITUMAaJIbHi BJIACTUBOCTI
3BapHUX 3'ejHaHb. [IpoBeieHi NOCTIIPKEHHS PO3MOiy [10J1iB HallpyKeHb B 00Cs13i JJ0naTKu BeHTunaropa. Ha
OCHOBI I1OPiBHSIHHS pOO0OYKX HaINpPy>KeHb 3 MIlIHICTIO pEMOHTHUX 3BapHUX 3'€lHaHb PO3p00JIeHa METOMKA
BM3HAUEHHS 30H MO>KJIMBOIO PEMOHTY 3BapPIOBAHHSM i 3alIpOIIOHOBaHAa IrPaflieHTHO-MilJHICTHA MOJI€JIb BUOOPY
rapaMeTpiB TEXHOJIOri, MaTepiaiB i MeToniB 06pO6KY 3BapHUX 3'€AHaHb. Bu3Hauaoynm BuszHavyaouynm B
MIPU3HAYEHHI TEXHOJIOTiNl PEMOHTY BU3HAHO y3arajbHIOIOUNN KPUTEPill 3BaPIOBAHOCTI KOHCTPYKILIMHUX MaTepiaJliB.
OTpuMaHi po3paxyHKOBi 30HA PEMOHTY [JIs JIOTIATKXA BEHTUJIATOPA. Y BUNALKY, KOJIM PEMOHT JIONIATOK METOAAMU
3BapIOBaHHS He e(EeKTUBHUI, JOCIIKEHA MOXKJINBICTb PEMOHTY 3 3aCTOCYBaHHSIM NasHHS. BusHadueHo fgedekry,
110 MOXKYTb OYTY BUITPaBJIEHI METOIOM Nailku. Po3po6eHi pekomeHzaliii nigxoau peanizoBaHi TakoX [J11 pEMOHTY
IeeKTiB JIUTTS P BUTOTOBJIEHHI HOBUX COIJIOBUX JIONIATOK. PO3p06sieHO HOpMAaTHBHY JOKYMEHTallio, iHCTPyKIiii,
IPYIIOBi TEXIIPOLIECH Ta PEKOMEHALil HA PEMOHT,KOTPi I10rOJKEHi 3 KOHCTPYKTOPaMU — PO3POOHUKAMU JBUTYHIB.

Po3po6ku BripoBamkeHi Ha BAT ,Motop Ciy”.

2. The thesis is dedicated to development of industrial production processes of restoration of highly loaded blades
made of the high-strength titanium and high temperature nickel alloys used in gas flow duct of gas turbine
aeroengines with the aim of extension of their service life. The thesis examines principal causes of failure of gas
flow duct parts of gas turbine engines. Effect of condition of EBW, AAW, brazing, composition of filler material and
heat treatment conditions on weldability of blades made of titanium and high temperature nickel alloys was
investigated. Check of weldability of alloys with the use of classic circular test and Varestraint Test was performed.
Unsatisfactory weldability of nickel alloys of 2KC6 type was determined, this was caused by presence of
temperature range at low values of critical deformations. Method of “blade circular” test as developed for
production rapid assessment of weldability of blade material was worked out. Optimum conditions of welding and
brazing damaged blades ere achieved. Researches were performed for determining effect of welding conditions on
distribution of stress field within blade volume. A gradient-stress model for selection of production parameters,
materials and methods of treatment of welded joints was suggested, in which the determinative factor in assigning
repair procedures is accepted as the generalized criterion of welding of structural materials. Based on this, a
method was developed for determining zones of possible repair of GTE fan blades by welding. This makes it
possible to extend them as compared to permissible zones of repair in accordance with the earlier used repair
processes. Possibility of use of this model for high-temperature nickel alloys and other structural materials used
for blades was reasoned. Standard documents, instructions, group production processes for repair were
developed, which were coordinated with designers that developed engines. The developed processes for repair of
loaded gas flow duct blades were introduced into production at Motor Sich JSC.

Jep>kaBHHH peecTpaniiiHuil Homep [iP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKHU:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiIJIBHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaa>keHHs pe3yJIbTaTiB AHcCepTalii:



3B'S130K 3 HAYKOBHMH TEMaMH:

VI. BizoMocTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I1o-6aThKOBI:
1. IOmenko K.A.
2. Yushenko KA.

KBasigikamis: 1.1, 05.03.06
InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHSI:

dopma By1acHoOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiifiHuX ONOHEHTIB Ta PELeH3€HTiB
O@inifiHi OIOHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Imenko A.41.
2. lmenko A.4.

KBasigikanis: 1.1, 05.03.06
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indpopmamnist:

IToBHe HallMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

BaacHe IlpizBume Im's I1o-6aTbKOBI:
1. KBacHuibkutii B.B.

2. KBacHuupkuii B.B.



KBasmigikamis: k.1.1., 05.03.06
InenTudikarop ORCID ID: He 3acrocosyerses
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
TOJIOBH paju

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acigaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI

IlaToH B.€E.

IlaToH B.€E.

FOpuenko T.A.



