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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[TigBUIEHHS] KOHKYPEHTO3/4aTHOCTI HU3bKOJIETOBAaHUX CTaJle BITYM3HSIHOTO BUPOOHUITBA (POPMYBaHHSIM

rerepodasHoi cTpykTypu 3 TRIP-edeKkToM 3a paxyHOK TepMidHOi Ta TepMogedopmaLiiiHoi 06po6oK

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Increasing the competitiveness of low-alloy steels of domestic production by forming a heterophase structure
with TRIP-effect by means of heat treatment and thermo-mechanical treatment

Pedepar yKpaiHCBKOIO:

O6’exT mocizpKeHsb - npolecu (azoBo-CTPYKTYPHUX IIEPETBOPEHD B 3aJ1i30BYTIJIELI€BUX CIJIaBaxX IIPU TEPMIidHIN
06po61i. MeTonu JOCiIKeHb: ONITUYHA MIKPOCKOILisl, €JIEKTPOHHA CKaHYBaJIbHA Ta TPAHCMIiCiliHa MiKpOCKOIIis;
€HeproAMCIepCiiiHNil, pEHTT€HOCTPYKTYPHUI, IUIATOMETPUYHUI METOIU aHaMi3y; BUIIPOOYBAHHS HA MEXaHIuHi
BJIACTMBOCTI; KOMITIOTEPHE MOZEJIOBaHHS. B poOOTi BUpilleHa akTyasibHa HAyKOBO-TEXHIYHA 33a4a IiIBULIEHHSI
MEXaHIYHUX i eKCILTyaTaliiHUX BJIACTUBOCTEN KOHCTPYKLIMHUX CTaJIeN LJISIXOM KOPUTYBaHHS XiMiYHOrO CKJIaZy Ta
PEXUMIB TEPMIYHOI OOPOOKM 337151 32CTOCYBaHHS NedOopMaliliHOro MapTeHCUTHOro nnepetsopeHHd (TRIP-edexTy).
JlocifgskeHo BIJIMB XiMiYHOTO CKJIa[ly Ha KiHETHKY (a30BO-CTPYKTYPHUX IEPETBOPEHD, MIKDOCTPYKTYPY Ta
BJIaCTMBOCTI HU3bKOBYyTeneBux TRIP-assisted craneil. [lokazaHo, 0 BBeJEeHHS HEBEIUKUX N06aBoK xpomy (0,5-0,6
%), monioneny (0,2 %), Banaziio (0,10 %) Ta Hiobito (0,04-0,05 %) cyTTeBO NOJIMNIIY€e IPOrapTOBAHICTh Ta KOMILJIEKC
MexaHiuHux Bnactusocteil 0,2%C-Mn-Si crasni. Po3pobieno ximiunuii cknagn TRIP-assisted ctani 20C2I'2XPMB ta
20C2T'25B 3 nigBuileHUM PiBHEM TEXHOJIOTIYHUX Ta MEXaHIYHUX BJIACTUBOCTEN. BCTaHOBJIEH] pallioHaIbHI pesXxumu
ix TepMiuHOi OOPOOKM 32 TEXHOJIOTISIMU i30TepMiuHOro rapTyBaHHs Ta «Quenching-and-Partitioning» i3 niuHoro
HarpiBy, a TaKOX y KOMILJIEKC] i3 monepenHbo0 gedopmariiero (aycopMiHr). BCTaHOBIEHO MOXIIUBICTD
3acTocyBaHHs BucokoByrienesoi TRIP-assisted ctasni 120'3C2 nJ1s1 BUTOTOBJIEHHS! 3BapHUX 3'€IHAaHb BUCOKOI
abpas3rBHOI 3HOCOCTINKOCTI, siKi peasisyioTb TRIP-edekT npu 3HouryBaHHi. [TokazaHO BUpilIaJbHUN BILINB
nedopMaliiiiHoro MapTeHCUTHOTO IEPETBOPEHHS Ha KoMIwiekc BaactuBocTeil TRIP-assisted craneit, 3po6iaeHo

BMICHOBKHU 11000 ONTHUMAaJIbHOM KiHeTUKU NEpETBOPEHHA.

Pedepar aHIJIiHCBKOIO:

The object of research is the processes of phase-structural transformations in iron-carbon alloys during heat
treatment. Research methods: optical microscopy, electron scanning and transmission microscopy; energy
dispersive, X-ray structural, dilatometric methods of analysis; tests on mechanical properties; computer
simulation. The work solves the problem of improving the mechanical and operational properties of structural
steels by adjusting the chemical composition and heat treatment regimes for the application of deformation
martensitic transformation (TRIP effect). The influence of the chemical composition on the kinetics of phase-
structural transformations, microstructure and properties of low-carbon TRIP-assisted steels was studied. It is
shown that the introduction of small additions of chromium (0.5-0.6%), molybdenum (0.2%), vanadium (0.10%) and
niobium (0.04-0.05%) significantly improves hardenability and complex mechanical properties of 0.2%C-Mn-Si
steel. The chemical composition of TRIP-assisted steel 20C2I'2XPMB and 20C2I'25 with an improved mechanical
properties has been developed. Rational regimes of their heat treatment using the technologies of isothermal
hardening and "Quenching-and-Partitioning" from furnace heating, as well as in a complex with preliminary
deformation (ausforming) are established. The possibility of using high-carbon TRIP-assisted steel 120I'3C2 for the
manufacture of welded joints with high abrasive wear resistance, which realize the TRIP effect during wear, has
been established. The decisive influence of the deformation martensitic transformation on the set of properties of
TRIP-assisted steels is shown, and conclusions are made regarding the optimal kinetics of the transformation.

Inpexc YIK: 621.771:62-412.004.12;620.18:621.771, 669.14.018.29:669.11;669.14.018.9:669.11, 669.017:543,
621.785.4:669.15-194.2(043.3)
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Haszsa HTII ykpaiHCBKOIO: Ximiunuii ckiaz crasi, mo BukopuctoBye TRIP edexr, Ta pexkumu TepMidHOi Ta

TepMmogeopmaliiiHoi 06POOOK.

Ha3zpa HTII aHrsiiicbKo0: The chemical composition of steel using the TRIP effect and modes of thermal

and thermal deformation treatments.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: Bupobu TexHiyni, TexHosorii, Matepianu

l'asy3p 3aCTOCYBaHHS: 25 BUpoGHHUIITBO FTOTOBUX METAJIeBUX BUPOGIB, KPIM MAIIMH i yCTaTKyBaHHS, 25.7

BuUpOo6GHUIITBO iHIMKUX TOTOBUX METAJIeBUX BUPODIB
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Pospo6eno ximiunmit cknan « TRIP-assisted» craseit. [IocaimpkeHo KiHeTUKY (pazoBO-CTPYKTYPHUX
IIEPETBOPEHD B JOCIITHUX CcTassiX. [I06y10BaHO i30TepMiyHi JiarpaMu po3najy nepeoxos0pKeHOro ayCTEeHITy 3
MoInepeHiM HarpiBoM y MDKKPUTHUYHUWI iHTEepBaJs Ta y ayCTEeHITHUH iHTEpBas Temneparyp. OTpMMaHO JaHHI 010
BILJIMBY ITapaMeTpiB TepmoaedopMalliiiHOi Ta TepMiuHOI 0OpoOKM 3a cxemamu «Intercritical Annealing +
Austempering» «Quenching o Partitioning» Ha MiKpOCTPYKTypy Ta MEXaHi4Hi BJIACTUBOCTI po3pobsenux «TRIP-
assisted» craneii. [IpoanasnizoBaHo 3anexHOCTi «[lapameTpu 06po6ky — MexaHiyHi BIaCTUBOCTI» 3 ypaXyBaHHIM
0COOJIMBOCTEN CXEMU TEPMiUHOI Ta TepMOMEXaHiYHOI 06p060OK. BUKOHaHO aHani3 (GpazoBO-CTPYKTYPHOIO CTaHY
«TRIP-assisted» craznei micist pisHMX TEXHOJIOTi 06POOKU. 3alIpOIIOHOBAHO ONTHUMAJIbHI CXEMU Ta PEXXUMU
TepMidHOi i TepmogedopmaniiiHoi 06po6ok po3pobsenux «TRIP-assisted» craneil. Po3pobieHo aHaniTHIHO-
IIPOrpaMHUI KOMILJIEKC BUOOPY PESKUMY POOOTH YCTaHOBKY KOHTPOJIbOBAHOTO OXOJIO/IPKEHHSI CTaJIEBOrO [IPOKATy B

[IOTOLIi IIPOKATHOTO CTaHy.
ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Exonomis matepianis, 3MeHmenHs 3H0CY 06/1aiHaHHS
Bnyiue HTII Ha mOBKiJIS:
BnposagskeHHst HTII: Briposamkeno
ITpakTHyHa peasnisanis HTII
IToyaTok eramy: 05.2023
3aKkiH4yeHHs eTamy: 12.2025
Crnio>KuBavi NPOAYKILii: [TixnpremcTsa MammHOGYAiBHOI rasysi Ykpainu
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