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I. 3arasibHi BimOMOCTI
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Jep>kaBHUH peecTpaniliHUI HOMeP: 0113U004391

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 06-03-2014

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramy: Po3poGka MaTeMaTH4HOI MO/iesi i MEeTOAMKY PO3PAXYHKY HAMPY>KeHO-e(pOPMOBAHOTO CTaHY i
MIOLIKOJ)KEHHS B LWJIIHIPUYHUX IETAJSAX B [IPOLEC] eKCIlyaTallii Ta KiJIbkapa3oBOro BiIHOBJIIOBAJIbHOTO

HaIllJIaBJIEHHA
IToyaTok eramy: 03.2013
3akiHyeHH4 eTamy: 12.2013

Bup, 3BiTHOr0 JOKYMEHTA: [IpoMiXHMIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHe HaliMeHyBaHHS IOpUAUYHOI 0coou (a6o ITIB ¢izuyHOi 0c06H): IncTUTyT Mexaniky im. C.IT.
Tumomenka HAHY

Kopg 3a €IPIIOY: 05417070

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: 454-77-63, 456-03-19

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442396594

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa gis IIPOBEOECHHSI HiP: 43 - pnacua ininjiatusa (Km0 poboTa BUKOHYETHCS 3 BJIACHOI iHiljiaTHBU 32

KOLITU BUKOHaBIA HJIP a60 6€3K0ITOBHO)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06car ¢piHaHCyBaHHSA (THC. IPH.): 30




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6Ka po3paxyHKOBUX METOMK OL[iHKM FPaHMYHO JIOITyCTMMOTO PECYPCY €KCIUIyaTallii jeTane, siKi paijooTh
B YMOBAX LIUKJIIYHOTO TEDMOMEXAHIYHOTO HABAHTAKEHHS, a TAKOX BIUIMBY Ha L€ PECYPC KiIbKapa3oBOTO

BiILHOBJ'IIOBaIIbHOFO 6araTomapOBoro HaIlJ1aBJI€HHS

Ha3zBa po6oTH aHTIJIilICbKOIO:

Development of calculating estimation procedure of the maximum allowable operational life of parts operating
under cyclic thermo-mechanical loading and the influence of multiple reconstructive multi-layer surfacing on the
resource

Pedepat ykpaiHCbKOIO:

O6'exT pocaimkeHHs - 3anumkosuii HIC Ta mOBroBiYHICTh UMIIHAPUYHUX JeTasnel Ipu 6araTomapoBoOMy
HaIlJIaBJIeHHi, KOMGIHOBAaHOMY TepPMOMEXaHIYHOMY LIMKJIIYHOMY eKCILTyaTallilHOMy HaBaHTaKeHHI Ta
KiJIbKapa30BOMY BiJJHOBJIIOBaJIbHOMY HaIlJIaBjleHHi. MeTa po60OTH - po3pobyTH MaTeMaTUYHi MoJieJli i MeTogu
po3paxyHky HJIC i mOBroBiYHOCTI HalJIaBJIEHUX UUJIIHAPUYHUX JeTajled B IIPOLECi eKCIllyaTalii i Kilbkapa3oBoMy
BiJJHOBJIIOBAJIbHOMY HaIlIaBJIEHHI. TeOpeTUYHi JOCiAKEHHS IPOBOIUINCH HA OCHOBI TEPMOMEXaHIKHM
HEOJIHOPiTHUX HEIIPY>KHUX TiJI, MOZEJI TiJl, O POCTYTh, TEPMOKIHETUYHUX Jliarpam Po3May ayCTeHITy, MOz ei
HEI30TEepMIYHOI BTOMHOI IOBIOBIYHOCTI. 1711 YMCEIbHOIO MOZEIIOBAHHS IIPOLIECIB BUKOPUCTOBYBABCS METOZ,
CKiHYEHHUX €JIEMEHTIB. PO3paxyHKOBa METOAMKA OLIiHKU [OIIYCTUMOTrO PECYPCY eKCIUIyaTallii feTasi 3a yMOB
6araToImapoBOro BiTHOBJIIOBAIBHOTO KiJIbKapa30BOTO HAIIABJIEHHS alrpo60BaHa Ha MPUKIA HUIIHAPUIHOTO
HITaMITy raps4oro nedopmyBaHHs MeTainy 3i crtasni 40X 3 gBolIapOBUM HaIlJIaBJIeHHSIM PO60Y0i TOPLIEBOi TOBEPXHI
cransamu 08k a60 12XM® ta 25X5GMC. Po3rnanyTi ABi cxeMu peMOHTY: 1) 3aMiHa skapOCTiMKOro 30BHIITHBOTO
mapy; 2) 3amina nigmapy i 30BHilIHbOro mapy. BusHauyeHi kpurepii BUOOPY cxemMu peMOHTY. Pe3ybTaTty MOXKYTb
OyTy BUKOPUCTaHI [J151 pO3pOOKU HOBUX TEXHOJIOT 6araTomapoBOro KijlbkapazoBOro BiZJHOBJIIOBAIbHOTO

HaIJIaBJIEHHS JleTajlell 3 METOIO MiABUILEHHS iX MDKPEMOHTHOTO i 3arajlbHOrO PeCypCy eKCIuTyaTauii.

Pedepar aHIJIiHCBKOIO:

The object of investigation are residual SSS and durability of cylindrical parts under multilayer surfacing, combined
cyclic thermomechanical operational loading and repeated restoring surfacing. The aim is to develop mathematical
models and methods of calculation of SSS and durability of surfaced cylindrical parts during operation and
repeated restoring surfacing. Theoretical studies were carried out on the basis of thermomechanics of
inhomogeneous inelastic bodies, models of growing bodies, thermokinetic diagrams of austenite decomposition,
model of isothermal fatigue life. For numerical simulation the finite element method was used. The calculation
method for assessing the acceptable resource exploitation under conditions of multilayered multiple surfacing
repair on the example of a cylindrical hot deformation punch of steel 40X with two-layer surfacing of the working
face by steels 08KP or 12HMF and 25H5FMS is tested. Two schemes of repair were examined: 1) replacement of
heat-resistant outer layer and 2) replacement both the sublayer and the outer layer. The criteria of selection of
repair scheme was proposed. The results can be used to develop new technologies of multilayered multiple
surfacing repair to increase part's share and total life time.

Inpexkc YIK: 621.791.92, 539.373:621.791.92

Koau TeMaTHYHHX PYyOPHK: 81.35.27

KepiBHHKH po6oOTH
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HaykoBuii CTyIiHb:



BuyeHe 3BaHHA:
InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MaremaTi4Ha MOZIEb | METOAVIKM PO3PAXYHKy HANIPYKEHO-1e(PpOPMOBAHOTO
CTaHy i NOMKOIKEHHS B IMJIIHIPUYHUX JETaJSIX B IIPOLIECi eKCILIyaTalii Ta KiJIbkapa3oBOro BiJHOBJIIOBAJIbHOTO

HariaBJieHHs. BusHaueHi Kpurepii BU60py CXeMU PEMOHTY

Hazpa HTII anrsiicbKo10: Mathematical model and method of calculation of the stress-strain state and
durability in cylindrical parts during operation and repeated restoring surfacing. Criteria selection of repair
scheme was proposed.

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJbTaTH:

l'anyss 3acTocyBaHHs: 73.10.1, 73.10.2
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Pospo6ieno matemaTuyni mogesi i metoau podpaxyHky HJIC i 1OBrOBiYHOCTI HAIIaBIEHUX
LUWJIIHIPUYHYX IeTajlell B IPOLeCi eKCIyaTallii i KiIbkapa3oBOro BiJHOBJIIOBAJIbHOTO HAIlJIABJIEHHS. PO3paxyHKoOBa
METO/IMKa OILiHKM JJOIyCTUMOrO PECYPCY €KCITyaTallii eTasi 3a yMoB 6araTomapoBoro BiJJHOB/IIOBAaJIbHOTO
KiJIbKapa3oBOro HalJaBJeHHs allpo0OBaHa Ha MPUKIIAAL UUIIHAPUYHOIO MITaMITy 3 JBOIIAPOBUM HaIlJIaBJI€HHIM

po6040i TOPIEBOi MOBEPXHi
ConiaibHO-eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjs:
BnpoBagskeHHs HTII: Briposagkeno
ITpakTuyHa peasnizanis HTTI
IToyaTok €TaImny. BM3HA4YaEeThCSA 3aMOBHUKOM
3aKiHYeHHs eTamy:
Cno>kuBavi NpoAyKILii: [TixnpuemcTBa MaIMHOGYAIBHOI Ta METAJTYPTiiiHOI rayseit
IlepcneKTHBHI PHHKH: YkpaiHa
XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:
IToreH1iaIbHUI 0OCST IIPOJAIKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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