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J>kepesa piHaHCYyBaHHS

I>kepeJio diHaHCyBaHHS: 7713 - KOLITHU ePXKOIOIKETY



dakTuunmii 06csr pinaHcyBaHHS 3a 3BiTHMIH eTam: 65 THC. IPH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6ka MeToAiB pO3PaxyHKY 3aJIMIIKOBOTrO HAaIPyKeHO-Ie(OPMOBAHOTO CTaHY BiTHOBJIIOBAaHUX JieTajlell KOHCTPYKLIH i MalH

3 TOHKUX GiMeTasIeBuX JeTajell, sIKi eKCIUTyaTyIoThCsl B yMOBaX iHTEHCHBHOTO abpa3uBHOTO 3HOLIYBAHHS

Hasga po6oTH (aHrJ1)

Development of methods for calculating the residual stress-strain state of restored parts of structures and machines from thin
bimetallic parts those operate under conditions of intensive abrasive wear

Pedepar (yxp)

OG6'eKT [OCHIIKEHHS - 3aJMIIKOBUM HAMpPYKEHO-Ae(POPMOBaHMI i MIKDOCTPYKTYpHMI CTaH JIUCTOBUX i TOHKOCTiHHHX
UUTHIPUYHUX [eTajlell NpY HamjaBleHHL. MeTa po60oTH — yOOCKOHAJEHHS METOOUKM PO3PaxXyHKY 3aJMLIKOBOTO HAMPY>KEHO-
Ie(pOopMOBaHOro i MIiKPOCTPYKTYPHOIO CTaHiB JIMCTOBUX 1 TOHKOCTiHHMX LWJHIOPUYHUX [eTajell NP HaIJIaBJIEHHI A7
BpaxXyBaHHSl Pi3HMX TEXHOJIOTIYHMX YMOB CIIMpaHHSl Ta 3aKpilUIEHHS €JIEMEHTIB, MOJEJIIOBAaHHS IPOLECy 6araTomapoBOro
HaIlJIaBJIEHHS 3 YypaxyBaHHSAM €KCIIJyaTallifHOrO 3HOIIYBaHHS 1 IIOJAJbIIOrO BiJJHOBJIIOBAJILHOTO HAIJIaBJIEHHs. YucenbHe
MOJIEJIIOBaHHS TIPOLIECIB HaIJIaBJIEHH IIPOBOJMIIOCA 3 BUKODUCTAHHAM KiHIIEBO-€JIEMEHTHOI METOAMKUA. Marepian BBakaBCs
isoTponHuM. HempykHa MexXaHiyHa IOBeJiHKAa MeTajiB OMNMCYyBajJach YHi(iKoBaHOIO Mogesno Tedii BopHepa-Ilaproma.
MiKpOCTPYKTypHi NEPETBOPEHHS MOIEIOBAIMCh 3 BUKOPUCTaHHSIM TEPMOKIHETUYHUX Jiarpam. HapoliyBaHHSI IOBEpXHI
HallJIaBJIECHVM MarepiajloM OINMCYBaJIOCh B PaMKax BapiaHTa Teopii Tij, mo pocTyTh. [IpoBeeHO PO3PaxyHOK IOTOYHOIO Ta
3QJIMIIKOBOTO  HaINpYyXeHO-Ae(dOPMOBAHOTO 1 MIKPOCTPYKTYpPHOTO CTaHy KOHKPETHUX [eTajeil Ipu 6araTomapoBOMY
HaIlJIaBJIEHHi. 3a yMOB TIJIaKOrO CIIMPaHHS Ma€ MiCle 3a0BiJibHE Y3rOIKEHHS PE3yJbTaTiB 4YMCEJIbHOTO MOZEJIIOBAaHHS
3aJIMIIKOBOrO IPOTMHY 3 INAHMMU €KCIIEPUMEHTIB [Jig JIMCTOBUMX JETajell y BUIAQAKy OJHOLIADOBOTO HAIUIABJIEHHS CTaJlIo
25X5®MC, a TakoX JBOLIAPOBOro HamsaaeHHs crammo CB-08A. 3a yZIoCKOHAJIEHO METOJUKOIO MPoBelleHO po3paxyHok HIIC
€JIEMEHTIB 3a yMOB €KCIUIyaTaliliHOTO 3HOLIEHHS HaIjaBlIeHUX wmapiB. Po3paxoBaHo mnapamerpu HJC B TEeXHOJIOTIYHO-
eKCIUIyaTallilHOMy LMK/ HallJlaBleHHsi-abpa3vBHE 3HOIIEHHS-BiJIHOBJ/IIOBAaJbHE HAaIUIaBJIE€HHSA. BCTaHOB/IEHO pPO3Maxu
XapaKTEePHUX HAIPY>KeHb, HEOOXIIHUX JIS1 PO3PaxyHKy BTOMHOI JOBrOBI{YHOCTI JINCTOBUX €JIEMEHTIB Ta ITOJOBXEHHS pecypcy ix

€KCITyaTallii Npy BUKOPUCTaHHI TEXHOJIOTI] 6araTopa3oBOro BiJHOBJIIOBAJIbHOTO HAIJIABJIEHHSI.
Pedepar (aHrI)

The object of study is the residual stress-strain and microstructural state of sheet and thin-walled cylindrical parts during
surfacing. The purpose of the work is to improve the method of calculating the residual stress-strain and microstructural states
of sheet and thin-walled cylindrical parts during surfacing to account for different technological conditions of bearing and fixing
elements, modeling the process of multilayer surfacing, taking into account operational wear and subsequent surfacing.
Numerical modeling of surfacing processes was carried out using a finite element technique, Bodner-Partom’s unified model of
viscoplastic flow, the theory of growing bodies, as well as thermokinetic diagrams for calculating microstructural
transformations. The calculations of specific parts with multilayer surfacing were carried out. It is a satisfactory agreement of
the results of numerical simulation of the residual deflection with the data of experiments for sheet parts in the case of single-
layer surfacing with 25X5FMS steel, as well as two-layer surfacing with SV-08A steel. According to the advanced method, the
calculation of the SSS of the elements under the conditions of operational wear of the layers surfaced was performed. The
parameters of the SSS in the technological and operational cycle of surfacing - abrasive wear - restorative surfacing have been
calculated. The magnitudes of the characteristic stresses required for calculating the fatigue life of the sheet elements and
prolonging their service life with the use of multiple restorative surfacing technology have been established.

Inpexc YIK: 621.791.92, 539.373:621.791.92

Kozu tremaruynux py6opux HTI: 81.35.27

6. HaykoBo-TexHiyHa npoaykuis (HTII)



HTII 1

HasBa npoaykii (yKp): Y0CKOHasIleHa METOIMKA PO3PaxXyHKY 3aIMIIKOBOTO HAMPY>KEHO-1e(OPMOBAHOTO i MiIKPOCTPYKTYPHOTO
CTaHiB JIMCTOBUX i TOHKOCTIHHUX UWIIHOPUYHUX JleTajlell 1Py HallJIaBJIeHH] 1JI1 MOJIeJII0BaHHS! IIPOlleCcy 6araTomapoBoro

HarljIaBJI€HHS 3 YypaxXyBaHHSAM eKcnnyaTauiﬁHoro 3HOILIYBaHHA i MOJaIbIIOro Bi,ILHOBJIIOBa]IbHOFO HaIllJlaBJIEHHS

HaszBa npoaykuii (anri): Improved methodology for calculating the residual stress-strain and microstructural states of sheet
and thin-walled cylindrical parts during surfacing to simulate the process of multilayer surfacing, taking into account
operational wear and subsequent restoration surfacing

OuikyBaHi pe3yJbTaTi: MeTony, Teopii
Tanyss 3acrocyBanHs: 73.10.1, 73.10.2

Onuc npoaykuii (YKp): MeTouKa po3paxyHKy 3aJIMIIKOBOTO HAIIPY>KeHO-Ae(POPMOBAHOTO i MIKPOCTPYKTYPHOTO CTaHIiB
JIMCTOBUX i TOHKOCTIHHUX LMJIIHIPUYHUX AeTajiell IpY HallJIaBJIeHHi OyJia BIOCKOHAJIEHA /JI1 MOJEJII0BaHHS IIPOLIECY
6araTolapoBOro HaIIABJIEHHS 3 YPaxyBaHHSM €KCILTyaTaliiiHOro 3HOIIYBAHHS i OJAJIbIIOTO BiTHOBJIIOBAJILHOTO HAIJIABJIEHHS.
BcTaHOBJIEHO PO3Maxy XapaKTEPHUX HAIIPY>KeHb, HEOOXIZHUX 7151 PO3PaxXyHKY BTOMHOI IOBrOBiYHOCTI INCTOBUX €JIEMEHTIB.
Bysniu BpaxoBaHi pi3Hi TEXHOJIOTIYHI YMOBHU CITMPAHHS Ta 3aKPillJIEHHS €JIEMEHTIB. 3a YMOB IJIaJIKOTO CIiMpaHHs PesynbTaTu
PO3PaxyHKiB 3aJJ0BiJIbHO Y3rOIKYIOTbCSI 3 €KCIIEPUMEHTAIbHUMU JAHUMHU 17151 INCTOBUX JleTajlell y BUNaIKy OJIHOILAapOBOTO
HaraByieHHs ctayo 25X5PMC, a TakoX JIBOIIAPOBOTrO HaIlylaBjeHHs cTayuiio CB-08A.

ConjianpHO-eKOHOMIYHa cpsimoBaHicTk HTII: ExoHOMist enepropecypcis, EkoHoMist maTepianiB, 3MeHIIEHHs 3HOCY 00J1afHaHHS
Cragis 3aBepmenocti HTII: 3git mo HIAJIKP

Bruposamskenns HTII: BuposamxeHo

Crpoxku BrnposagaskenHs: 03.201912.2019

Bupo6HHuK npoayKuii: IMex

Cno>kuBayi NpoayKii:

IlepcneKTHBHiI pUHKH:

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 3a JOroBOpamu

®opmu Ta ymoBu nepegadi npogykuii: CriinieHi HIJIKP
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