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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliagai30BaHOi BYE€HOI pagu): [ 12.052.01

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: [lepkaBHUii BUIIMII HABYaJIbHUI 3aKnaj "KpUBOPI3bKuii

HalliOHAJIbLHUY YHiBEpCUTET"
Kog, 3a €EIIPIIOY: 01020304

Micue3Haxoa>KeHHSI: By Biranis Marycesuya,1l, m. Kpusnii Pir, KpuBopisbkuii p-H., J[HImponeTpoBchka 0611,
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dopma ByracHOCTI:
Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaﬁMeHyBaHHH IOPUIHUYHOL 0C00H: JIBH3 "TIpra3oBChKUii IepKaBHUI TeXHIYHMI yHiBEpCUTET"
Kopg 3a €IPIIOY: 02070812

Micuesnaxo,ereHHﬂ: 87500, Mapiymosb, ByJ1. YHIBEpCUTETCHKA, 7

dopma BaacHOCTI:

Cdepa ynpaBriHHS: MiHicTePCTBO OCBITH i HAyKM, MOJIOZ Ta CIIOPTY YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 53.49

Tema guceprauii:
1. B1oCcKOHaNeHHS PEXUMIB TEPMO3MILIHEHHS] MOJIOJIbHUX KyJIb 3 IPOKATHOTO HArPiBY 3 METOIO MiJIBUILIEHHS SKOCTI

Ta €KCIIyaTaliliHOiI JOBrOBIiYHOCTI

2. Improvement of thermo-strengthening modes for grinding balls using rolling heating in purpose to enhance the
quality and operational life

Pedepar:

1. Mera - nigBUIIEHHS SKiCHMX ITOKA3HUKIB Ta €KCILIyaTalilHOI JOBTOBIYHOCTI KATAHUX MOJIOJIbHUX KYJIb 3
HU3bKOJIETOBAaHUX MapOK CTajlel 32 PaXyHOK (POPMYyBaHHS ONITUMAaJIbHOTO CTPYKTYPHOIO CTaHy LIISIXOM
BIOCKOHAJIEHHS PEKMMIB IX TEpMIYHOT'O 3MIilJTHEHHS 3 IPOKATHOro HarpiBy. O6'eKT - pa30BO-CTPYKTYpPHI
[IepEeTBOPEHHS ITPY OXOJIOIKEHHI 3 ayCTeHITHOI 00J1aCTi B CTaJIAXK 3 MiABUILEHUMYU BUMOTaMH 11010 abpa3rBHO-
KOPO3iliHOI Ta yIapHO-abpa3uBHO-KOPO3iliHOI 3HOCOCTiNKOCTi. [Ipeamer - npouecu GopMyBaHHS MIKPOCTPYKTYpH
3 BUCOKOIO 3HOCOCTIMKICTIO B MOJIOJIbHUX KYJISIX 3 HU3bKOJIETOBAaHUX BUCOKOBYIJIELIEBUX CTaJI€l IpU
TEPMO3MiLIHEHH] 3 IPOKATHOIO HArpiBy. MeTtonu - onTu4Ha MiKpOCKOIIis, TPAaHCMICilIHa €JIEKTPOHHA MiKPOCKOITis,

PEHTI€HOCTPYKTYPHUI, TEPMiYHUN, MAarHITOMETPUYHUYM METOIY aHaJIi3y; BUSBHAYEHHS MEXaHI{YHUX BJIaCTUBOCTEH;



BUIIPOOYBaHHS HAa 3HOCOCTIMKICTh; KOMIT'IOTEPHE MOZEJIIOBAHHS; METOAM MAaTEMaTUIHOi CTaTUCTUKU. HOBU3HA -
BIeplie 1106yoBaHi i30TepMiuHi Ta TEpMOKIHETUYHI JliarpamMy posIajy Iepeox0sI0IKeHOro ayCTeHITy B CTaJISIX
75I'2C i 75XT'CM; 3apOIIOHOBAHO YTOYHEHY Kiacudikallito MOpQoJIoriyHO Pi3HUX THUIIIB O€MHITY B cTansx M74,
75I'2C, 75XI'CM; oTpMMaHO HOBI AaHi 10JI0 0COGIUBOCTE TOHKOI Oy/10BU GEIHITY Y BUCOKOBYTIJIELIEBUX
HU3bKOJIETOBAHUX CTAJISIX; BCTAHOBJIEHO, IO IIPUCKOPEHE MiCTy>KyBaHHS 10 TEMIIepaTyp TOYKU MH cTabinisye
aycTeHiT B cTasnsix M74, 75I'2C, 75XI'CM po noganbioro 6eiHiTHOrO nepersopexHs npu 250-400 oC; Bnepiue
OTPUMaHi eKCIIepUMEHTAJbHI JaHi 010 BIVIUBY TUIY MiKDOCTPYKTYPHOIO TPaflieHTy Ha 00'eMHY abpa3uBHO-

KOPO3iliHy Ta yAapHO-a0bpa3suBHO-KOPO3iliHY 3HOCOCTIMKICTh MOJIOJIbHUX KYJIb 3 NOCJIIIPKEHUX CTaJIeN.

2. Purpose - the improving of quality features and the span life of the rolled grinding balls made of low-alloy steels
by means of forming an optimal structural condition due to improving of thermal hardening modes using rolling
heating. Object - the phase-structural transformations during cooling from in steels which are required to have
high abrasive-corrosive and impact-abrasive -corrosive wear resistance. The subject - the processes of formation
of high wear resistant microstructure in grinding balls made of high-carbon low-alloy steels due to thermal
hardening using rolling heating. Methods - optical microscopy, transmission electron microscopy, XRD, thermal
analysis, magnetometric analysis, mechanical properties testing, wear resistance testing, computer simulation,
mathematical statistics. Novelty - for the first time the continuous cooling diagrams of decomposition austenite in
steels are built; the new refined classification of bainite morphology types observed in M74, 75I'2C and 75XI'CM
steels is proposed; new data of bainite substructure features of high-carbon low-alloyed steels are obtained; it is
found that cooling up to Ms temperature affects the rising of austenite stability to bainite transformation at 250-
400 °C in M74, 75I'2C and 75XI'CM steels; for the first time new data about the influence of microstructural
gradient on bulk abrasive-corrosive and impact-abrasive-corrosive wear resistance of grinding balls made of steels
studied are obtained.
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VII. BizmomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
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Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
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InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3ak1104Hi BiZOMOCTI

Bnacue IlpizBuie Im's [10-6aTbKOBI PosHoB B'ayecna OyiekcaHgpoBUY
TOJIOBH pagu

Biacue IpizBume Im's [10-6aTbKOBI PosHos B'syecyap OsekcanapoBiy
TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi IOpuenko T.A.

OisSIIBHOCTI




