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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaﬁMeHyBaHHH IOPUIHUYHOL 0CO00H: Tpua3oBChKUii lep>KaBHUI TEXHIYHUIA YHIBEpCUTET
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 55.13.17

Tema guceprauii:
1. TTigBuimenHs: abpa3uBHOi Ta yapHO-abpa3uBHOI BHOCOCTIMKOCTi EKOHOMHO JIETOBaHMX MapraHiieM cTajel 3a

PaxyHOK BJJOCKOHAJIEHHSI PE>KUMiB TEPMIYHOI 0OpOOKHU

2. Increase abrasive and impact-abrasive wear resistance of economical manganese steels due to the perfection of
heat treatment conditions

Pedepar:

1. O6'eKT moCIiIKEeHHs - 3aKOHOMIpPHOCTI (POpPMYyBaHHS MIKPOCTPYKTYPH, (pa3oBi 1epeTBOPEHHS, 3HOCOCTIMKICTD i
MEXaHiuHi BJaCTUBOCTi HOBUX Fe-Mn cTaseil B pisHMX YMOBax 3HOLIyBaHHs. MeTa - po3pobKa pe>KuMiB
TEPMOOOPOOKM EKOHOMHO JIETOBAaHUX MapraHileM CTajieil s NigBUIeHHS KOMIJIEKCY iX MEXaHIUYHUX i CTy>KOOBUX
BJIACTUBOCTEN B Pi3HMX YMOBaX 3HOIIYBAHHS. MeTOOM - €KCIIEPUMEHTAJbHI 3 BUKOPUCTAHHSM CTaHIAPTHUX
METOJUK (MeTasnorpadiyHi, eJ1eKTPOHHO-MIKPOCKOIIiUHi, pEHTT€HOCTPYKTYPHI Ta iH.). BunipobyBaHHs Ha
3HOLIYBaHHS B Pi3HMX YMOBAax IPOBOJMJIOCS HA CHELiaJIbHO CTBOPEHUX YCTAHOBKAX i y BUPOOHUYMX YMOBAX;
MEeTO/IY MaTEMATUYHOI CTATUCTUKY 3 BUKOPUCTAHHIM NporpamHux naketis DataFit 8.2 i MathCAD. HoBusHa -

OOIpYHTOBaHa I €KCIIePUMEHTAJIBHO i TBepIyKeHa e(eKTHBHICTh 3aCTOCYBaHHS AU epeHLiIHOTO migxony (3



ypaxyBaHHSM K1) mo Bu60py ckiamy i TeXHOJorii 06po6Ky HOBUX CTajlel 3i 3HUKeHUM MapraHiieM, B OCHOBY SIKOTO
[IOKJIaeHO MPUHLMUII LiJIeCIIPSIMOBAHOTO YIIPaBJliHHS KiJIbKICTIO, CTyIIeHEM CTabiIbHOCTi ayCTEHITy i pO3BUTKOM
IedopmauiiiHuX CTPyKTYpHO-(a30BUXIIEpPETBOPEHD B IIPOLIEC] eKCIITyaTallii; pe3y/bTaTy - BCTAHOBJIEHO, 110 [J1s
MiABUILEHHS TOBrOBIYHOCTI I€TasleH, sIKi MPaLI0I0Th B YMOBax abpa3nuBHOIO 3HOIIYBAHHS i CYXOro TEPTSL, CJIIiJ
3aCTOCOBYBATU CTajU 3 5-7 % Mn i rapTyBaHHs ix IPOBOAUTH Bifi HEBUCOKUX Temmneparyp - 850-950 °C. [lng cranei
3 BULIMM BMicToM MapraHijo (~10 %) 3 1ieo X MeToo peKOMeHI0BaHa JiecTabinizallisi ayCTeHITy 3a paxyHOK
3HEBYIJIELIOBAaHHS [TOBEPXHI IIPYU HArpiBi ifl rapTyBaHHsl, IPOBEAEHHS IiCJIsl TapTYBaHHS CTapiHHA abo
CIIOBiJIbHEHOTO (B IIOPiBHSIHHI 3 BOJI010) OXOJIO/IKEHHS. B yMOBax yJjapHO-abpa3rBHOTO 3HOMIYBAHHS CJIif
3aCTOCOBYBATH CTaJli, 1o MicTaTh 9-11 % Mn, rapTyBaHHs 37iliCHIOBaTH 3 Temiepatyp He Hwkde 1050 °C, a y pszi
BUIIAJIKiB JOJATKOBO MiJiBUIILYBATU CTabiNbHICTb ayCTEHITYy HU3bKOTEMIIEPATyPHUM CTAPiHHAM, 110 BUKJIIOYAE
BUJIiJIEHHS KapOifiB; Cilif 3B€CTU 40 MiHIMyMy 3HEBYIJIEL[IOBAHHS [TOBEPXHI. JI71s MiBUILIIEHHS yIapHO-abpa3suBHO]
3HOCOCTIMKOCTI CTasleN 31 3HMKEHUM BMICTOM MapraHijlo pEKOMEHIYEThCA NPOBEAEHH LeMeHTalii. CTyIiHb
BIIPOBAJIKEHHsI - po3pobiieHa i BripoBamkeHa Ha BAT "MMK im. Inriva” TexHosorist TepMoo6po6Ky MOJIOTKIB
Ipobapok BanHsKy 3i crazni 120I'0PTJI, mo fo3Bosisie NiIBUMUTH iX JOBroBiYHICTb 6is1blI HDK HA 20 % B OPIiBHSHHI
3i 110T'13J1 i 3HM3UTM BUTPATH HA BUTOTOBJIEHHS]; O4iKyBaHUI PiYHUI eKOHOMIuHUI edekT - 202566 rpH. Po3pobyieHa
i BIpoBajiKeHa TeXHOJIOTisl TEpMOOOPOOKH JIAHOK i POJIMKIB CTPiYOK KOHBEEPA PO3JIUBHOI MAIMHU YaBYHY
IoMeHHoro 1exy 3i crazui 130I'7TJI 3amicts 1101371, 10 3a6e3ne4nsio 3HKEHHS YMcJla IOPUBIB CTPiYOK KOHBEEpA B
10 pasiB. OuikyBaHui1 piuyHUI eKOHOMIYHUM eeKT - 40769 rpH. Cpepa BUKOPUCTAHHS - METAJIyPTiliHi,

MaIMMHOOYiBHI NigIpUeMcTBa YKpaiHU

2. The object is the conformities to the law of forming of microstructure, transformations of phases,
wearproofness and mechanical properties of new Fe-Mn steels under various conditions wears. The purpose is
development of the modes of heat treatment economy alloyed the manganese of steels for the increase of complex
of mechanical and official properties of details, workings under various conditions wears. Methods - experimental
with the use of standard methods (metallographic, electronic-microscopic, static tests on tension, dynamic tests).
Tests on a wear under various conditions conducted on the specially created laboratory options and in the terms
of productions; methods of mathematical statistics with the use of programmatic packages of Microsoft Excel,
Data Fit 8.2 and MathCAD. Novelty - grounded and efficiency of application of the differentiated approach (taking
into account Kd) is experimentally confirmed to the choice of composition and technology of treatment new
economy alloyed the manganeseof steels, principle of purposeful management an amount is fixed in basis of which,
by the degree of stability of austenite and development of transformations of structurally-phases of deformations
in the process of exploitation. Results - it is set that for the increase of longevity of details, workings in the
conditions of abrasive wear resistance and dry friction, it is necessary to apply became from 5-7 % Mn and
tempering to conduct them from in relation to low temperatures - 850-950 °C. For steels with more high
maintenance of manganese (~10 %) with the same purpose destabilization of austenite is recommended due to
decarbonating of surface at heating under tempering, conducting after tempering of senescence or slow (as
compared to water) cooling of details from the temperature of austenitization. In the conditions of impact-
abrasive wear resistance it is necessary to apply became, containing 9-11 % Mn, to carry out tempering from the
promoted temperatures not below 1050 °C, and in a number of cases additionally to promote stability of austenite
a low temperature senescence, eliminating the selection of carbides; it is necessary to take decarbonating of
surface to the minimum. For the increase of impact-abrasive wear resistance of steels with the lowered
maintenance of manganese conducting of cementation is recommended. Degree of introduction - in dissertation
the recommendations are given at the choice of rational modes of processing widely used in an industry steels for
increase them wear resistance depending of chemical composition, phase structures and conditions of wearing,
characterized in factor of dynamics. The results of dissertations have passed industrial inculcation and
approbation and to receive expected economic benefit 40769 and 202566 grn. Sphere of the use - metallurgical,
machine-building enterprises of Ukraine
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