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1. P03p061<a CaMO3aX1CHOTI'O ITOPOMKOBOI'O APOTY [JIS1 HAIlJIaBJIEHHS ,HeTa]IeI/“I 3 BUCOKOMAHTaHOBOi cTasti

2. Development of self-shielded flux-cored wire for hardfacing of the details of high-manganese steel

Pedepar:

1. TTpobyema nifgBUILeHHS SIKOCTI, HAZIMHOCTI i IOBroBiYHOCTI 061aiHaHHS 171 BUOOYTKY i 30araueHHs] KOPUCHUX
KOIaJIVH € NIPIOPUTETHOIO 33/1a4€10 METaJI03HaBCTBA. Ha cyyacHOMYy eTarli aKTyaJlbHUM € pO3po6Ka HOBUX
MarepiaiB /171 HaIlJIaBJIEHHS, SIKi OKPIiM MiJBUIIEHHS €KCIUIyaTaliHOi CTIMKOCT] TaKOX 3a6€311€4yI0Th BUCOKY
IIPOAYKTUBHICTb. OCO6MBO TOCTPO Lie CTOCYETCSI BACOKOMAHTAHOBUX ayCTEHITHUX CTaJeid, HIMPOKO
3aCTOCOBYBaHMX y MAIIMHOOYyBaHHi [J151 BUTOTOBJIEHHS [eTael, o NPaLoTh B YMOBAaX iHTEHCMBHOTO YAAPHO-
abpa3uBHOro 3Hocy. OJHMUM 3 HallBOKJIMBIIIAX HAIIPSIMKIB Cy4acHOro MaTepiajlo3HaBCTBa € CTBOPEHHS MaTepialis 3
METaCTablJIbHUMU CTPYKTYPaMU, SIKi € CUHEPT€TUYHMMU CUCTEMAMU, JI0 SIKUX MOJKJIMBO BiJHECTU CTaJIi 3
MeTacTabinpHMM aycTeHiTOM. [1if BIJIMBOM 30BHILIHIX HABAHTAKEHb B HbOMY IPOTiKae AuHaMiuHe nedopmaliiiine
MapTeHcuTHe nepetsopeHHs (JIMII). YTBopeHHs mapTeHcuTy aedopmallii NIpU3BOAUTD [0 [10sIBU BHYTPIIIHIX
HaMpy>X€Hb CTUCKY B KOHTAaKTHO-TIOBEPXHEBOMY 00CS3i METally, OXOIJIEHOMY MAapTEHCUTHUM NIepETBOPEHHSIM. Ha
ix peslakcalliio 36i/1bIIyeThCs CIIOKMBAHHS €HEPTii yjapHOo-abpa3nuBHOI B3aemogii. Lle ciy>kuTb OfjHi€10 3 MPUYNH

MiJBUILIEHHS 3HOCOCTIMKOCTI HAIJIAaBJIEHOTO MeTaJly. AHaJIi3 eKCITyaTtanii BUMMBKiB 3i crasi 110I'13J1 nokasye, mo



TOJIOBHOIO TPUUYMHOIO 3HOCY € CTUPAHHS B pe3yJIbTaTi HEJOCTATHBOI CTIMKOCTI iX TOBEepXHI Npu Aii a6pasuBHOTO
marepiasny. 1715 mifBULIIEHHS CTIMKOCTI IIOBEPXHEBUX LIApiB HEOOXiTHO 30i7bIINTH iX TBepHicTh. [Ipryomy,
IiABUILEHHS TBEPIOCTI Ma€ BiOyBaTHCS B pe3yJbTaTi IPUKJIaaHHs HaBaHTaXXeHb. [1J1s1 IbOTO AOLIJIbHO
BMKOPHCTOBYBAaT/ METACTabi/IbHI ayCTeHiTHI cTal, Ki 3gaTthi go JJIMIIL. I nifBuineHHs 3HOCOCTIMKOCTI Ta
BiJHOBJIEHHS IOBEPXHEBUX L1APiB AeTajel, 110 3a3HAI0Th yIapHO-a0pa3uBHOTO 3HOCY, IIePCIEKTHUBHE
3aCTOCYBAHHSI yrOBOTO HaIllJlaBJIeHHS CaMO3aXMCHUM IOPOIIKOBUM ApoToM (CII]I), mo 3abe3neyye OTpUMaHHS Ha
[IOBEPXHI ieTajlell EKOHOMHO-JIETOBAaHOTO METACTA0iIbHOTO ayCTEHITY, 37aTHOro fo JIMII. OpHak npu
HarutaBaeHHs CIIJ] mae Mmicue 3a0pyIHEHHS HAIJIAaBJIEHOTO METaJly HEMETAJIeBUMHU BKJIIOUEHHSMU Ta IOSIBU
XiMiYHOI HEOZHOPIAHOCTI. BaskyIMBUM KPOKOM Y MiJBULIEHH] SKOCTi HAIJIAaBJIEHOTO METaJy HAJIEXXUTh CKIIaly
HEMETaJIeBUX BKJIIOYEHB, iXx MopdoJIorii Ta po3nofiny Ha KOpAOHAaxX 3epeH pu GOPMYyBaHHI MiKPOCTPYKTYpPH.
PerymoBaTu SKiCTb METa/ly MOXHA 32 PAaXYHOK CKJIaZly JIETYI04Oi Ta MIJIAKOBOI CUCTEM, $IKi OIITUMI3yIOTbCSI CTOCOBHO
XapaKTEePUCTUK ITOPOKOBOro HanosH0Bada CIII. OgHuM i3 NISXIB IOKPALIEHHS XapaKTepUCTUK IasaeHHs CI1I
Ta BUpillleHHs [TpobJeMy He PiBHOMIPHOCTI IJ1aBJIeHHs] HAallOBHIOBa4ya Ta 000JIOHKU € JOaBaHHS 10 CKJIany IUXTU
CI1]] ex3orepmiuHoro nogatka (EIl). BincyTHicTh Ha TenepilHili yac npomucaosoro BupodHuursa CI1]] 3
€K30TepMiUHUM J0/IAaTKOM, a TAKOX BiZICYTHICTb My06JIiKallill o0 MOKIMBOCTI BUKopucTaHHs EJ] B HanlOBHIOBayi
IIOB'1332HO 3 HEIOCTAaTHIM HAYKOBUM OOI'PYHTYBaHHSM il BUTOTOBJIEHHS T4, BiJI[IOBiAHO, IOJAJIBIIOTO 3aCTOCYBaHHSL.
Oco0611BO aKTyabHO BUpilI€HHs Liiei Ipo6JIeMH IIOCTa€ NPY HaIlJIaBJIeHHI BUCOKOMaHIaHOBUX CTaslell Ta,
BinnoBigHO, BUKopucTanHs EJl Ha ocHOBI cucreMu MnO2+Al. Takum ynHOM, po3po6ka CI1]] s ninBuiLeHHS
3HOCOCTIMKOCTI Ta BiJJHOBJIEHHS [IOBEPXHEBUX LIAPIB JeTajlel 3 BACOKOMAHTaHOBUX aYCTEHITHUX CTaJIeH, 10

3a3HAIOTh YAAPHO-a6Pa3MBHOrO 3HOIIYBAHHS, € aKTyaJbHUM.

2. The problem of improving the quality, reliability and durability of equipment for mining and mineral enrichment
is a priority task of metallurgy. At the present stage, the development of new materials for surfacing is relevant,
which, in addition to increasing operational stability, also provide high productivity. This is especially acute for
high-manganese austenitic steels, widely used in mechanical engineering for the manufacture of parts operating
under conditions of intensive impact and abrasive wear. One of the most important areas of modern materials
science is the creation of materials with metastable structures, which are synergistic systems, to which steels with
metastable austenite can be attributed. Under the influence of external loads, a dynamic deformation martensitic
transformation (DDMT) occurs in it. The formation of deformation martensite leads to the appearance of internal
compressive stresses in the contact-surface volume of the metal covered by the martensitic transformation. For
their relaxation, the energy consumption of the impact and abrasive interaction increases. This is one of the
reasons for increasing the wear resistance of the deposited metal. Analysis of the operation of castings made of
110G13L steel shows that the main cause of wear is abrasion as a result of insufficient resistance of their surface
under the action of abrasive material. To increase the resistance of surface layers, it is necessary to increase their
hardness. Moreover, the increase in hardness should occur as a result of applying loads. For this purpose, it is
advisable to use metastable austenitic steels that are capable of DDMP. To increase the wear resistance and
restore the surface layers of parts subjected to impact and abrasive wear, the promising application of arc
surfacing with self-shielding flux-cored wire (SFC), which ensures the production of economically alloyed
metastable austenite capable of DDMP on the surface of parts. However, when surfacing with SFC, contamination
of the deposited metal with non-metallic inclusions and the appearance of chemical heterogeneity occurs. An
important step in improving the quality of the deposited metal is the composition of non-metallic inclusions, their
morphology and distribution at grain boundaries during the formation of the microstructure. The quality of the
metal can be regulated by the composition of the alloying and slag systems, which are optimized with respect to
the characteristics of the powder filler of the SPD. One of the ways to improve the melting characteristics of the
SPD and solve the problem of non-uniform melting of the filler and the shell is to add an exothermic additive (ED)
to the composition of the SPD charge. The current lack of industrial production of SPD with an exothermic
additive, as well as the lack of publications on the possibility of using ED in the filler, is due to insufficient scientific
justification for its manufacture and, accordingly, further application. The solution to this problem is especially
relevant when welding high-manganese steels and, accordingly, the use of ED based on the MnO2+Al system. Thus,



the development of SPDs to increase wear resistance and restore surface layers of parts made of high-manganese
austenitic steels subjected to impact and abrasive wear is relevant.
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IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TeXHIYHMI YHiBepcuTeT "XapKiBChKuii

MOJIITEXHIYHNAN iIHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: ByJ1. Kupninuoga, 6yz. 2, XapkiB, XapKiBcbkuii p-H., 61002, Ykpaina
dopma BracHOCTI: JlepxaBHa

Coepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. IIpucsxHIOK [1aBio Mukosiaiiosuy

2. Pavlo M. Prysiazhniuk



KBasigikamis: n. 1. 1., nouenr, 05.02.01
InenTudgikarop ORCID ID: 0000-0002-8325-3745
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: [BaHO-DpaHKiBCHKMIA HALIOHAJIBHUI TEXHIYHUI YHIBEPCUTET
Ha(TH i razy

Kopg 3a €IPIIOY: 02070855

Micue3Haxoa KeHHS: By KapnaTchka, 6y7. 15, IBano-®pankischk, 76019, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

PeuenzeHTu

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Bepexxna OsieHa BanepiiBHa

2. Olena V. Berezhna

KBasigikanis: n. 1. u., nou,., 05.03.06

InenTudikarop ORCID ID: 0000-0001-6205-1987

JopaTrkoBa inpopmamnist:

IToBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: JIoH6achKa epKaBHa MAIMHOGY iBHA aKaieMist
Kopg 3a €IPIIOY: 02070789

Micue3HaxoaKeHHS: ByJI. AKazieMiuHa, 6ya. 72, Kpamartopcesk, 84313, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

InmenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Ipsiuenko IOpin I'puropiiioBny

2. Yury G. Dyachenko

KBasigikamis: . r. u., mou., 05.16.01

InenTudgikarop ORCID ID: 0000-0003-0711-8354

JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOH: [lon6achka JepkaBHa MAMHOGY iBHA aKa/ieMist
Kopg, 3a €IPIIOY: 02070789

MicuesnaxomerHﬂ: ByJI. AKazieMiuHa, o0ya. 72, Kpamaropcbk, 84313, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu



InenTudikarop ROR:

VIII. 3ak1104YHi BiZOMOCTI

BaacHe Ilpi3Bume Im's ITo-6aTbKOBI Kaccos Banepii [IMuTpoBUY
rOJIOBH pajgu

ByiacHe Ilpi3Bumie Im's ITo-6aTbKOBI Kaccos Banepiit JMutpoBid
TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBimasbHHH 3a IIi,ZLI‘OTOBKy Bopon'anosa 'anna OnekcanapisHa
00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




