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IOCJIiI)KE€HHS] HAHO-CTPYKTYPHU 3 KapOiIHUM 3MIilJHEHHSIM B BiJOMUX CTaJIsIX
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Hosi MaTepianu 3 rpaflieHTHOI0 HAHOCTPYKTYPOIO 711 HECYYUX KOHCTPYKLi MifiBUILEHOI HaAIMHOCTI i 6e31exu

JIIOOVHU B 0COOJIMBUX YMOBax

Ha3sBa po60oTH aHIJIiHCBHKOIO:

New materials with a gradient nanostructure for load-bearing structures of the increased reliability and human
security under special conditions

Pedepar yKpaiHCBKOIO:

OO6’eKT HOCIIPKEHHS — [IpoLecy TePMIYHOi 0OPOOKY i CTPYKTYpOYTBOPEHHS HEJIETOBAaHUX i HU3bKOJIErOBAaHUX
ctasieil. MeTa po60TU — pO3p0oOKa METONIUKY JOCTiI>KEHb, IPpUA6aHHS MaTepiasiB i 061aHaHHS; CTBOPEHHS i
IOCJIiIKeHHS] HAHOCTPYKTYPH 3 Kap6inHUM 3MilfHEHHSIM B BilOMUX CTaJIIX. METOIU JOCHiIKEHHS — TepMidyHa
06po6Ka BimoOMUX HEJIErOBaHUX i HU3bKOJIETOBAHUX CTaJIel, BUBHAYEHHSI MEXaHIYHUX BJIACTUBOCTEN TEPMIYHO
00pO06JIEHNX 3Pa3KiB, JOCII)KEHHS MiIKPOCTPYKTYPH 3a JOIIOMOTOI0 OIITUYHOI i CKAaHYBaJIbHOI €JIEKTPOHHO]
MiKpOCKOIIii, pEHTreHiBCbKa AU(PPAKTOMETPisl, BUMIPIOBaHHS TBEPAOCTI i MIKDOTBEPIOCTI, MOJE/NIOBAHHS CKJIAZY i
BJIACTMBOCTEM cTaseil nigsuienoi minHocti. Cepen BifoMux CTasel nifpuineHoi i Bucokoi MirfHOCTi 06paHo cTati
L7151 IPOBEIeHHs AocliykeHb. [IpoBesieHo nonepeHe MOEIOBaHHS CKIanly, 0OpoOKY, CTPYKTYPH i BIaCcTUBOCTEN
HOBOI CTaJIi MiJBUIEHOI KOHCTPYKLIMHOI MILIHOCTI. BCTaHOBJIEHO OpPi€HTOBHMM XiMiYHMN CcKiag, ctai: Big 0,4 %C mo
0,5 %C; 2 %Si; 3 %Mn. 3a gonomoroto nakery Thermo-Calc njys HOBoi cTasi no6ymoBaHO AiarpamMu i30TepMiYHOTO
posIany ayCTeHiTy i fiarpamy posmnany ayCTeHiTy I 4ac 6e31epepBHOTO 0X0JI0aKeHHs. [I[poBeieHo TepMiuHy
00pOOKY BUTOTOBJIEHUX 3Pa3KiB /1J1s 3a0€311e4eHHs IrpaJlieHTHOI HAHOCTPYKTYPU 3 KapOiHUM 3MilJTHEHHSIM.
BcraHoB€HO, 10 CTai 3 BUCOKUM BMiCTOM €BTEKTOIHOI CKJIaOBOi NOLIILHO TEPMiYHO OOPOOIISTH 3
KOHTPOJIbOBAaHOIO BUTPUMKOIO IIPYU T€MIIEPATypi HarpiBaHHs B 0HO(A3Hill 0-00671aCTi 3 TOJANBIINM OXOJIOAKEHHSM.
B pesysbTaTi 06poOKU 3 ONTHMaJbHUM YaCOM BUTPUMKHU OJJHOYACHO MiJBUIIYIOTbCSI MILIHICTD i OIip yapHOMy
PYHHYBaHHIO. [JOCIIiKEHO 3BaPIOBAHICTh 3pa3KiB 3 HAHOCTPYKTYPOIO 3 KapOifHUM 3MillHEHHSIM. BCTaHOB/IEHO

perpeciiny 3ajeXXHiCTb 4acy BUTPUMKU 3Pas3KiB B I1€4i Ilepe, OXOJNOIKEHHAM Bij IJIOLLi IIOIIEPEYHOr0 IIepEPisy.

Pedepar aHIJIiHCBKOIO:

The object of research is the processes of heat treatment and structure formation of unalloyed and low-alloyed
steels. The purpose of the work is to develop research methods, purchase materials and equipment; creation and
research of nanostructure with carbide strengthening in known steels. Research methods are as follows: heat
treatment of known unalloyed and low-alloyed steels, determination of mechanical properties of heat-treated
samples, microstructure research using optical and scanning electron microscopy, X-ray diffractometry,
measurement of hardness and microhardness, modeling of the composition and properties of high-strength steels.
Among known high-strength steels some specific steels were chosen for research. Preliminary modeling of the
composition, processing, structure and properties of the new steel with increased structural strength was carried
out. The approximate chemical composition of steel has been established as follows: from 0,4 %C to 0,5 %C; 2 %Si;
3 %Mn. Using the Thermo-Calc package, diagrams of isothermal decomposition of austenite and a diagram of
decomposition of austenite during continuous cooling were modelled for new steel. Heat treatment of the
produced samples was carried out to ensure a gradient nanostructure with carbide strengthening. It was
established that steels with a high content of the eutectoid component should be heat treated with controlled
exposure at the heating temperature in the single-phase o-region with subsequent cooling. As a result of processing
with an optimal exposure time, the strength and resistance to impact damage are simultaneously increased. The
weldability of samples with a nanostructure with carbide strengthening was investigated. The regression was
established as for dependence of the time the samples to be kept in the oven before cooling on the cross-sectional

area.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Haszsa HTII ykpaiHCBKOIO: Crioci6 Tepmo06po6KY CTasti

Ha3zpa HTII aHrsiiicbKo0: The method of heat treatment of steel

HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpumaHi pe3yJIbTaTH: Marepianu

l'asmy3b 3aCTOCYBaHHS: HayKOBi JOCIIIKEHHS, MeTalypriiiHe BUPOGHHULITBO
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Pospo6ietno crioci6 TepmiuHoi 06pOGKY CTasIeil 3 BEJIMKUM BMiCTOM €BTEKTOINHOI CKIaoBoi. CyTh
Criocofy 1nosisirae y KOHTPOJIbOBAHIN BUTPUMLIi cTasiel B 0fHO(a3Hii 06J1aCTi nepes 0X0JI04KeHHIM. 3a paxXyHOK
KOHTPOJIbOBaHOI BUTPUMKH IO/IPiOHIOIOTHCSI NIEPJIiTHI KOJIOHII, 3MEHIYEThCSI TOBIIMHA MJIACTUHOK LIEMEHTUTY i

MIXKIIJIACTMHYACTA BifiCTaHb. lle 3HA4YHO MifBUIIYE OMip YIAaPHOMY PYHHYBAHHIO.

ConjiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Burotosnenns necydux esemeHTiB KOHCTPYKIIiii, 8 TAKOXK
BiAIIOBiZa/IbHUX HAaBAHTAKEHUX JeTaJlel MalluH MigBuieHol HagiiHOCTI [1J1s 3a0e3redyeHHs 0e3MeKU JI0IUHY B

0COOJIMBUX YMOBaX.

Bnyins HTII Ha moBKiJjis:

BnposaaskeHHst HTII: Briposampkeno

ITpakTuyHa peasnizanis HTTI
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3akiHyeHHs eTamy: 11.2023

Crno>kuBavi NPoAYyKIii: HY "3anopisbka nosirexHika"
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