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2. Sirosh Vitalii Oleksandrovych

KBasmigikamis:
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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Clelliaai30BaHOi BYE€HOI pagu): [ 26.168.01
IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOH: IncTUTYyT MeTanodisuku im. I.B. Kyparomosa HAH Vkpainu
Kopg 3a €IPIIOY: 05417331

Micue3HaxoaKeHHS: OyJibB. akaf. BepHazgcekoro, 36, M. Kuis, Kuiscbka 06:1., 03142, Vkpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: TncTutyT Metanodisuku im. I.B.Kyparomosa HaiioHasbHOi

akagemii HayK YKpainu

Kopg 3a €IPIIOY: 05417331
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dopma By1acHoCTI:
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InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 53.49.05.25

Tema gucepranii:

1. MexaHi3m yTBOpEHHS i po3nazy isorepmiuHoro maprencury B Fe-C crinaBax

2. Formation and decomposition mechanism of isothermal martensite in Fe-C alloys

Pedepar:
1. 3a monomorow MeTO[IiB fuIaToMeTpii, MeccbayepiBCbKOi CIIEKTPOCKOILi, pEHTT€HOCTPYKTYPHOIO aHAaJIi3y,
MEXaHIYHOI CIIEKTPOCKOIIii, TPAaHCMICIMHOI €JIEKTPOHHOI MiKPOCKOIIii, CKaHYI04O0i €JIEKTPOHHOI MiKPOCKOIIii 1151

KOMIUIEKCHOT'O NOCJIIIPKEHHS CTajlel BCTAHOBJIEHO BU3HAYAJIbHUM BILUIUB i30TEPMIYHOIO MapPTEHCUTHOTO

IIepeTBOPEHHS IIPY HU3bKUX TEMIIEPATypax Ha po3Maj, MapTeHCUTY IIPU HACTYITHOMY HarpiBaHHi. BcTaHOBJIEHO, 1110

i3oTepMiyHe MapTEHCUTHE [1IEPETBOPEHHS Y BYIJIELIEBUX CTAJISIX BilOyBa€eThCs B TeMIlepaTypHoMy iHTepsaii -100 °C

10 -170 °C 3 MakCUMaJbHOIO iHTEHCUBHICTIO B 0611acTi -150 °C. BusiBjieHo, 10 i30TepMiuHe MapTEHCUTHE
[IepETBOPEHHS Y BYIJIEL[€BUX CTaJISIX CYIIPOBOPKYETHCS IIJIACTUYHOIO AedopMallielo BHACIIIOK HU3bKOI MilIHOCTI
(TBEpHOCTi) HEe3icTapeHOro HU3bKOTEMIIEPATYPHOTO MAPTEHCUTY. AHOMaJIbHO HU3bKA TETPAarOHaJIbHICTh

HU3bKOTEMIIEPATYPHOTO MAPTEHCUTY, OTPMMAHOI'O B peBy']IbTaTi iBOTepMi‘{HOFO IEPETBOPEHHS, ITOACHEHA

3B'I3yBaHHSAM aTOMIB BYIJIELIO AUCJIOKALiSIMY, 1[0 PyXaloThCs B IPOIECi MIacTUYHOI gedopmauii. BctaHoB€HO, 0

njacTu4Ha Jedopmaliist B IpoLeci i30TepMiuHOro MapTeHCUTHOIO IIEPETBOPEHHSI [IPUTHIYYE BUIiTEHHS



IIPOMDKHOTO "€NCUsIOH"-Kap6iziB i 3milnye o 6ibll BUCOKUX TEMIIEPATyp BUAIJIEHHS LIEMEHTUTY Ta CIeliaJIbHuX
Kap6iziB Ipy HaCTYyIITHOMY HarpiBaHHi mapTeHcuTy. [licyis BigyCKaHHS IIpU TeMIlepaTypax BTOPUHHOI TBEPAOCTI
BiZICYTHi crienjjiasibHi Kap6igy i criocTepiraloThCs Jivile KpynHi IJIaCTUHU LeMeHTUTY. Llell edpexT Mae Miclie B
pe3yJbTaTi IacTuyHoi fedgopmatiii B npoueci nepersopeHHs npu -150 °C i TakoK HETIOBHOTO [1€PETBOPEHHSI B
IIPOLIEC] OXOJIOMKEHHS 40 TEMIIEPATYPHU PiIKOTO a30Ty i HACTYITHOrO HarpiBaHHs. BCTaHOBIIEHO, 10 MiCIs
i30TE€pPMIYHOIO MaPTEHCUTHOTO NTEPETBOPEHHS Ta BiAIlyCKaHHS B iHTepBaJjli BTOPUHHOI TBEPAOCTI KOHLEHTPALITHUM
CTaH TBEPZOro "anbda’-po3unHy XapaKTepU3yeTbCS HAsIBHICTIO KJIACTEPiB aTOMIB BYIJIELI0 Ta Kap0iJ0yTBOPIOIOUNX
eneMeHTiB. llelt TBepAMil PO3YMH Ma€ ICTOTHUIA IIOTEHIia 1Jis BUIJIEHHS CIIelia/ibHUX Kap6iniB. [ pyHTYIOYMCh HA
pe3ysbTaTax AOCJiI)KEHHS BIUIMBY i30TEPMiYHOTO MAPTEHCUTHOTO NIEPETBOPEHHS HA BULIJIEHHS CIIELiaIbHUX
KapOiiB i KOHLEHTPaLiMHNI CTaH TBEPJOr0 PO3YMHY, BUCJIOBJIEHO IPUIYIIEHHS, IO iHAyKOBaHE HANIPYXEHHSIMU
BUJIiJIEHHS CIIeLliaJIbHUAX KapOilliB Mae Micle B IPOLeCi eKCITyaTalii CTajeBoro iHCTPyMEHTY, IO CKJIAJla€ CYyTHICThb

MIO3UTUBHOTO BIUIMBY IJIMOOKOI KPMOT€HHOI 0OpPOOKM iHCTPYMEHTAJIbHUX CTajlel Ha iX 3HOCOCTIHKICTb.

2. Using dilatometry, Mossbauer spectroscopy, X-ray diffraction, mechanical spectroscopy, transmission electron
microscopy, scanning electron microscopy for the integrated studies of carbon steels, it is established that
isothermal martensitic transformation at low temperatures decisively affects decomposition of martensite during
subsequent heating. It was found that isothermal martensitic transformation occurs in carbon steels in the
temperature range from -100 °C to -170 °C with a maximum intensity at -150 °C. It is established that isothermal
martensitic transformation in carbon steels is accompanied by plastic deformation because of the low strength
(hardness) of virgin low temperature martensite. Abnormally low tetragonality of the low temperature martensite
obtained in the course of isothermal martensitic transformation is attributed to the binding of carbon atoms by
dislocations moving during plastic deformation. It is established that plastic deformation in the course of
isothermal martensitic transformation suppresses the precipitation of intermediate "epsilon"-carbides and shifts
precipitation of cementite and special carbides during subsequent heating of martensite to higher temperatures. It
is established that, after isothermal martensitic transformation and tempering in the range of secondary hardness,
the concentrated state of the "alpha"-solid solution is characterized by clusters of carbon atoms with carbide-
forming elements. This solid solution possesses a significant potential for precipitation of special carbides. Based
on the studies of the effect of isothermal martensitic transformation on the precipitation of special carbides and
the concentration state of the -solid solution, it is assumed that the stress-induced precipitation of special
carbides takes place in the course of the service of steel tools, which constitutes the essence of the positive impact
of deep cryogenic treatment of tool steels on their wear resistance.
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JoparkoBa iHdpopmamnist:
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Penensentu

VIII. 3aKkJII04Hi BiZmoMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

ByiacHe Ilpi3Buiie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbBHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

IBacnmnH Opect Muxannosuy

IBacumyH Opect MuxaijioBuy

IOpuenko T.A.



