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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[TinBuIleHHS BIaCTUBOCTEN CTajell i CriylaBiB HETUIIOBUMU TE€XHOJIOTiSIMU 06pO6OK

Ha3sBa po6oTH aHIJIilICbKOIO:

Increasing the properties of steels and alloys by atypical processing technologies

Pedepar yKpaiHCBKOIO:

O06'eKT AOCHII)KeHHS — BJACTUBOCTI BUPOOiB 3 KOHCTPYKLIMHUX CTajlel Ta CIJIaBiB, SKi NiflaBanaucs HETUIIOBUM
crioco6am TepMo3MiiHEHHS. MeTa po60TH — MiABUILEHHS KOMIIEKCY MEXaHIUHMX BJIaCTUBOCTEN METAaIONPOAYKLIil
3a paxyHOK JIETYBaHHS, Cy4acHUX BapiaHTiB TepMiYHOr0o 06°'eMHOrO Ta [IOBEPXHEBOr0 3MillHEHHS. MeTonu
OOCTiIKeHHS — MeTajsiorpadiyHui aHasi3, BUMipIOBaHHS MiKPOTBEPOCTi, BUITPOOYBaHHS CTaHAAPTHUX MEXaHIYHUX
BJIACTUBOCTEN, TECTYBAHHS HA 3HOCOCTINKICTh, JUHAMIYHY TPIlIMHOCTINKICTh, MATEMATUYHE MOJIEIIOBAHHS
KPUTUYHUX TOYOK, (Pa30BOT0 CKJIaAy 3a LOIIOMOTO0I0 KOMITI0TepHOI nporpamu JMatPro. Bapitotoun numie
TeMIIepaTypPOIO KiHIISI TPOKATKH i MIBUIKICTIO OXOJIOMIKEHHSI, MO>KHA TiJIBUIIATH MEXY IVIMHHOCTI cTasi S355J2,
MiKpoJsieroBaHoi kommiekcom V+Nb+Al Ha 29,5% - Bin 420 no 544 MIla. Bucokuii piBeHb BIaCTUBOCTEN MOXe OyTU
IOCSTHYTHI 0OPOOKOIO 3 IPOKATHOTO HArPiBY, 0 Ma€ 6e3repevyHi eKOHOMIYHI BUroy. MakcuMasibHi 3HaYeHHS
3HococTiikocTi crani 25XI'T (0=1,5) BignosigatoTs Temnepatypi 3araprysants CBY 1000 °C, mo Mo>KHa MOSICHUTU
ONTUMAaJIbHUM (PA30BUM CKJIAJIOM: FOTYACTUI MAPTEHCUT, Kap0Oigy i 3aIMIKOBUI aycTeHiT (=40 %), 31aTHUi1 10
nedopMaliiiHoro MapTeHCUTHOTO 03aJ100' IePEeTBOPEHHSL. BCTaHOB/IEHN BIJIMB BMICTY MapraHIilo Ha TBEPAICTb,
yIapHYy B'SI3KiCTb, a0pa3uBHY i yaapHO-abpa3nuBHY 3HOCOCTIiHKiCTh 4aByHiB Fe ~Mn - C. YuM Buile CTymiHb PO3BUTKY
J®IT i KinbKicTh MapTEHCUTY Jedopmaliii, 110 YTBOPIOIOTHCS B X0 3HOLIYBaHHS, i KapOigHUX (a3, TUM OiJIbIIOIO €
3HOCOCTIMKICTb YaByHiB. 3aBISKM ONTHUMI3allii CKJIady, CTPYKTYpH i po3MipiB lapiB NOKPUTTA IiCJI JIa3MOBOTO
3MilIHEHHS BEJIMKOTabapUTHUX BAKKOHABAHTAKEHUX BUPOOIB MAIOTh OYTU JOCSTHYTI CIIOJIyY€HHS €KCIITyaTalliiHUAX
BJIACTMBOCTE!, SIKi y KiJIbKa pa3iB IepeBULIYIOTh 6a30BUil piBeHb. TepMoLUKIiYHA 06pOOKa ICTOTHO 3MiHIOE
($as3oBMii CKIIaM, JOCIIIPKEHNX CTasleH, iX MIKPOCTPYKTYPY i CTyIiHb METACTabiIbHOCTI ayCTEHITY, 110 i BUBHAYa€e
piBeHb 3HOCOCTIMKOCTI. B LiT0OMy /1J11 KOXKHOTO By BUKOPUCTAHOI TEPMiYHOI 06pOOKY BU3HA4Y€EHI ONTUMAJIbHI

rapameTpHu, IO IOCITal0Th HAUOINBIINYI PiBEHb 3HOCOCTIUKOCTI CTaye.

Pedepar aHr1ilicbKOIO:

The object of study is the properties of products made of structural steels and alloys that have been subjected to
atypical methods of heat hardening. Purpose - to improve the mechanical properties of metal products by alloying,
modern variants of thermal bulk and surface hardening. Research methods: metallographic analysis,
microhardness measurements, testing of standard mechanical properties, testing for wear resistance, dynamic
crack resistance, mathematical modeling of critical points, phase composition using the JMatPro computer
program. By varying only the end-of-roll temperature and cooling rate, the yield strength of S355J2 steel
microalloyed with the V+Nb+Al complex can be increased by 29.5%, from 420 to 544 MPa. The high level of
properties can be achieved by roll-heating treatment, which has undeniable economic benefits. The maximum
wear resistance values of 25KhGT steel (0=1.5) correspond to a microwave hardening temperature of 1000 °C, which
can be explained by the optimal phase composition: needle martensite, carbides, and residual austenite (=40 %)
capable of strain martensite non' transformation. The effect of manganese content on hardness, impact strength,
abrasive and impact-abrasive wear resistance of Fe-Mn-C cast irons was determined. The higher the degree of
DFS development and the amount of martensite and carbide phases formed during wear, the greater the wear
resistance of cast irons. By optimizing the composition, structure, and size of the coating layers after plasma
hardening of large-sized, heavily loaded products, a combination of performance properties that are several times
higher than the baseline level should be achieved. Thermocyclic treatment significantly changes the phase
composition of the studied steels, their microstructure and the degree of austenite metastability, which



determines the level of wear resistance. In general, for each type of heat treatment used, the optimal parameters
that achieve the highest level of wear resis
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: TexHOIOTIi MiABUIIEHHS €KCILUTyaTalifiHOi JOBIOBIYHOCTI CTaJIel Ta YaBYHB, SIKi €

3a3BMYall HE BUKOPUCTOBYIOTbCSI HA BUPDOOHUIITBI.

Hazpa HTII aHri#icbKo0: Technologies for increasing the operational durability of steels and cast irons that

are not usually used in production.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTrpumaHi P€3YyJIbTAaTH. EKOHOMisl EHEPropeCypCiB, EKOHOMis MaTepiasliB, SMEHIIEHHS 3HOCY 06J1alHaHHS

l'asy3s 3aCTOCYBaHHS: 72.1 - Jloc/igKeHHs i eKCIIepUMeHTaIbHI pO3pO6KK y chepi IPUPOIHIINX | TeXHIYHUX

HayK
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Miguimeno piBeHb MexaHIYHUX BJIACTUBOCTEN cTaji S355]2, MikposieroBaHoi Komiiekcom V+Nb+Al,
micJis pi3sHUX CXeM NPOKATKy (CTaHJAPTHA, HOPMalidyloya, KOHTPOJIbOBaHa) Ta IPUCKOPEHOTO OXOJIOMKEHHS 3
IIPOKATHOTO HarpiBy. BcranosseHo, o micsisg CBY 3araprysanns craii 25XI'T B iHTepBasi Temmneparyp 800-1100 °C
3abe3neuyloThes AudepeHiifioBaHa 6y7oBa LIeMEHTOBAHOTO apy, 0 CKJIAA€ThC i3 3aIMIIKOBOTO ayCTEHITY,
MapTEHCUTY i KapobifiB, Mpy LbOMY TBEPZICTh Ta OIip 3HOLIYBAHHIO 3a3HAaI0Th HEMOHOTOHHY 3MiHYy. [linBuieHHs
yIapHo-abpa3uBHOI i a6pa3nBHOI 3HOCOCTINKOCTI 117151 4aByHiB Fe ~Mn - C perysioeTbCsi BMiICTOM Maprasio, 1o
3abe3nevyye GOpMYyBaHHS ONTUMAJIbHOI CTYII€HI ayCTEHITY, 110 BUKJIMKAE CAMO3MIIJHEHHS 332 PaXyHOK peaJisaliii
IegopmauiliHOro MapTEHCUTHOTO 000' ~TIEPETBOPEHHS Ta IUHAMIYHOTO IedOopMalLiliHOTO CTapiHHS B IPOLECi
3HOIIYBaHHA. MaTepianu 3 yIbTPaAUCIIEPCHOIO MIAPYBATOK CTPYKTYPOIO 3aiMAIOTh IIPOMDKHE ITOJIOKEHHS MiXK
HaHOKPUCTAJIIYHUMU Ta MiKPOKPUCTATIYHUMU i MAIOTh HANOi/IbII BUCOKUH PiBEHb BIACTUBOCTEN. BCcTaHOBIIEHO, 110
napamerpamu HTLIO B 06s1acTi cTapiHHS MOXKHA Ay>Xe €(PEKTUBHO PerysoBaTu (a3oBuil CKial, CTYIiHb
METacTabiJIbHOCTI ayCTEHIiTy, IOBHOTY (pa30BUX IIEPETBOPEHB, Ki peasli3yIoThCs IPYU 3HOLIYBAaHHI Ta KEPyBaTU

BJIACTHBOCTSIMU Ta 3HOCOCTINKICTIO METacTabiIbHUX 3HOCOCTIMKUX CTaje.
ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Exonomis matepianis, 3MeHmeHHS 3HOCY 06/1aHAHHS
Bnyins HTII Ha moBKiJjs:
BrnpoBags>keHnHs HTII: He snposamxero
ITpakTuyHa peasnizanis HTTI

IToyaToK eramy: 01.2024

3akiH4YeHHs eTamy: 12.2024
Crno>kuBavi NpoAyKILii: [TixnpuemcTBa MAaMHOGYAIBHOI Ta METANYPTiiHOI raysei YKpainu
IlepcnieKTHBHI PUHKH: Ykpaina, CzioBavyunna, [Tosbma
XapakTep criBpoGiTHHIITBA 3 iHBECTOPOM

IToTpiGHMI 06CAT iHBECTHLLiH, THC. TPH.: 500

IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:

HagaBHicTb 6i3Hec-IJIaHY:

TexHiKO-eKOHOMiYHe OOrpyHTYBaHHS:

IloTeH1iaIbHUE O0OCST IIPOJAIKY, THC. TPH..
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