O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0224U033054

Jep>KaBHHH peecTpaliliHui HoMep: 0123U102990

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpauii: 17-12-2024

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: JlocnimkeHHs 0co6a1BOCTel (OPMYBAHHS IMTOTO CTAHY Ta SIKOCTI CTali, [0 BU3HAYAIOTh KiHIIEBY

AKICTb 3a/II3HUYHUX OCEN.
IToyaTok eTamy: 01.2024
3akiH4YeHHs eTamy: 12.2024

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHUAUYHOI 0coou (a0o ITIB ¢izumyHOi 0c06H): InCTUTYT YOPHOI MeTamypri

iMm. 3. I. Hekpacosa HaujionanbHoi akagemii HayK YKpaiHu
Kog, 3a €EIIPIIOY: 00190294

Micuesnaxo,ux(eﬂns:: 1. Akagemika Ctapony6oBa, 6yn. 1, M. [JHinpo, [JHinpoBceKuil p-H., [JHIIponeTpoBcbka
0671., 49050, Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenecbou: 380567765315, 380567900515, 380567900511

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuuHHi 06car ¢piHaHCcyBaHHS (THC. rpH.): 195.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocigyKeHHs BIJIMBY XiMIYHOI Ta CTPYKTYPHOI HEOIHOPIIHOCTI BYIJIELIEBUX CTAJIEN HA HANIMHICTb

BeJII/IKOFa6apI/ITHOFO METaJIOTIPOKATy 3aJ1i3HUYHOT'O IMPpN3HAYEHHSA

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Research on the influence of chemical and structural heterogeneity of carbon steels on the reliability of large-sized
rolled metal for railway purposes

Pedepat yKpaiHCBKOIO:

BunnasneHO JOCiAHI 3/IMTKY BYIJIELIEBUX CTaJIeN Pi3HOrO XiMiYHOrO CKiIany. 3pa3Ky MifaBaay rapsadin
IIJ1aCTUYHIN gedopmaii i TepmivHil 06po6ui. 'apsya nactudHa gedopmallist IpoBeieHa METOIOM OCa/IKyBaHHS
npu temnepatypi 1260°C Ha 50% . HactynHa TepmiyHa 06po6Ka ckaganach 3 Hopmasisauii Big 850°C. 3a
pe3yJbTaTaMu MeTasorpadivHoro JOCIiIKeHHs 6yJI0 PO3PaXx0BaHO KijIbKiCHE CIIiBBiHOIIEHHS IIEPJIiTy Ta Pepury
y OOCJiIHUX JINTUX 3pa3Kax, MicJis rapsiyoi aacTuyHoi gedopmaliii Ta miciist HaCTyIHOI TEPMiuHOI 0OpOOKHU.
Metonom bpunesns BU3Hadany TBEPAICTb HOCHITHUX CTajlel B Pi3HOMY CTaHi. PO3BUHEHI yABJIEHHS IPO YTBOPEHHS
cynbdiniB MnS Ta BIIMB KOHLIEHTpalii Mn 1o BifHOMEHH!O 10 S npu ix pOpMyBaHHi i BCTAHOBUJIN, 10 TIPU
KoHUeHTpauii S 1o 0,025% Ta B mianasoxi 0,58...0,63% Mn popmyBanHs cynbdiniB MnS cknanae 0,49% nosns 3opy
nocJigHoro uutida npu oniHoYHOMYy 36inbuieHHi 100x, mo Bignosigae 6any 2 Ta 0,5 BignosigHo no ICTY 31334 Ta
EN 13261 ipu piBHi 3,5 Ta 1,5 6any BignoBinHo. BcTaHOBIEHO, IO KiJBKICTh 10D, HEMETAIEBUX BKIIOYEHb Ta
CTPYKTYPHa HEOHOPIJIHICTh BIVIMBAIOTh HA BTOMHY MIiIIHICTb Ta KiJIbKiCTb LJMKJIIB O PyHHYBaHHS. BCTaHOB/IEHO, 1O
IIPUYUHOIO 6inbinoi Ha 84,2% BTOMHOI MilIHOCTI 3pa3ka N24 B IOpiBHSHHI 3i 3paskom N2 1, po3TalloBaHUX B
IIOBEPXHEBOMY IIapi Oci, € mepiu 3a Bce MeHmuii B 6,8 pasis po3mip mikponop (51,9 MKM IpOTH 7,6 MKM), @ TAaKOX
6inbL1 BUCOKa ioro TBepzicTs (Ha 10,5%) i MeHII BUpakeHa CTPYKTYPHA HEOJHOPiIHICTb. Pe3ybTaTit BTOMHUX
BUTIPOGYBaHb 3a/1i3HUYHOI oci 1. N2 10745 mapku F (AAR M-101) Bupo6uunrsa [TAT «IHTEPITAMIT HT3» (mpyra
IapTisl 3pa3KiB) IOKa3asy, 1o Npy HanpyKeHHi 295-286 MIla noBepxHeBuil map BUpooy Mae Ha 28,2-160,7% Ginblie
piBeHb BTOMHOI MilIHOCTi, HiXXK BHYTPIlIHIl ap Ha [MIMOMHI Y2 pajiiyca nonepevyHoro nepepisy oci.

Pedepar aHIJIiHCBKOIO:

Experimental ingots of carbon steels of different chemical compositions were melted. The samples were subjected
to hot plastic deformation and heat treatment. Hot plastic deformation was carried out by the precipitation
method at a temperature of 1260°C by 50%. The subsequent heat treatment consisted of normalization from 850°C.
According to the results of metallographic research, the quantitative ratio of pearlite and ferrite in the
experimental cast samples was calculated, after hot plastic deformation and after subsequent heat treatment. The
hardness of the experimental steels in different states was determined by the Brinell method. The ideas about the
formation of MnS sulfides and the influence of Mn concentration in relation to S during their formation were
developed and it was established that at an S concentration of up to 0.025% and in the range of 0.58...0.63% Mn,
the formation of MnS sulfides is 0.49% of the field of view of the test section at an estimated magnification of 100x,
which corresponds to a score of 2 and 0.5 according to DSTU 31334 and EN 13261 at a level of 3.5 and 1.5 points,
respectively. It was established that the number of pores, non-metallic inclusions and structural heterogeneity
affect the fatigue strength and the number of cycles to failure. It was established that the reason for the 84.2%
higher fatigue strength of sample No. 4 compared to sample No. 1, located in the surface layer of the axle, is
primarily the 6.8 times smaller micropore size (51.9 um versus 7.6 um), as well as its higher hardness (by 10.5%) and
less pronounced structural heterogeneity. The results of fatigue tests of the railway axle pl. No. 10745 of grade F
(AAR M-101) produced by PJSC "INTERPIPE NTZ" (second batch of samples) showed that at a stress of 295-286
MPa, the surface layer of the product has a 28.2-160.7% higher level of fatigue strength than the inner layer at a
depth of % the radius of the axle cross section.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: 3akoHOMIpHICTh yTBOpeHHs Cyibdinis MnS Biz macoBoi acTku Mn Ta S;
(bOpMyBaHHS HEMETAJIEBUX BKJIIOYEHD Ta ra3iB y BITYMBHIHUX CTAJISIX. PEKOMEHALii PEXKUMY MOJOBXKEHOI MIKOI

IIPOJYBKU.

Hazpa HTII aHrsi#cbKoOI0: Regularity of formation of MnS sulfides from the mass fraction of Mn and S;
formation of non-metallic inclusions and gases in domestic steels. Recommendations for the extended soft
purging regime.

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpumaHi pe3yJybTaTH: Marepianu, Meroau, Teopii, MeToan4Hi JOKyMeHTH, AHAIITUYHI MaTepianu

FaJIysb 3aCTOCYBaHHSI: MeTanypris, rocrojapchbKa JisjibHiCTh, METaIONPOAYKIIisd 3a/1i3HUYHOTO NPU3HAYEHHS.
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: 3a smicry cipku S 10 0,025% Ta B gianasosi 0,58-0,63% Mn ¢popmyBanHs cysibdinis MnS Bianosigae
0,5...26any (ICTY 31334). PekomeH10BaHO NPOAYBKY iHepTHUM razom t=1558-15350C: npu Butpati 100-110 1/x8 - 10
xB, ipu Butpari 50 s1/xB - 20 xB. BupaneHHs HeMeTaleBUX BKIIIOUEHD - 33 PaXyHOK BUCXiJJHUAX [TOTOKIB CTaJli Ta
acHUMInLii BKIIOYeHb Ha TpaHuLli po3Aiy posIyiaB-1UlIaK i 32 paxyHOK (uioTauii BKIlo4eHb 6y1b6aliKamMuy mij yac
[IPOJIyBaHHS PO3IJIaBY aprOHOM. 3a Takoro pexxumy BmicT O2 < Ha 25%. BctaHoBsieHO: mpudnHa 6inbmoi Ha 84,2%
BTOMHOI MIIIHOCTI 3pa3ka N24, opiBHI0I04M 3i 3pa3koM N2 1, y ToBepXHEBOMY 1api Oci, € < B 6,8 pasiB po3mip
Mmikponop (51,9 MKM 1IpoTu 7,6 MKM), @ TakoX > Ha 10,5% TBepZicTb i MEHII BUpaskeHa CTPYKTypHA HEOHOPIAHICTb.
PesysibTaTy BTOMHUX BUIIPOOYBaHb 3a1i3HUYHOI oci 1. N2 10745 mapku F (AAR M-101) Bupo6Huira [TAT
«IHTEPTIAWIT HT3» (npyra naprisi) mokasau, o npu Hanpysi 295-286 MIla noBepxHeBuii map BUpoOy Mae BUIIMIA

piBeHs (28,2-160,7%) BTOMHOI MilJHOCTI, HiXK BHYTPIllHii Ha IuOuHi Y2 pagiyca oci.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns crany HaBKOJIMIIHBOTO CEPEIOBUINA,

ExkoHnomig enepropecypcis, EkoHOMig MaTepiaiB

Brnius HTII Ha moBKiJjs:

BnpoBaaskennss HTII: He snposamxeno

IIpakTuyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:

Crno>kuBavi NPOAYyKILii:

IlepcneKTHBHI PHHKHU:

XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
IIpagBa, 0 HaAAIOTHCS iIHBECTOPY MicJIsA 3aBEPIIEHHS POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHSI.
IToTeHUiaILHUM 00CAT IIPOAAKY, THUC. TPH.:

OuiKkyBaHHI TepMiH OKYIHOCTI (pPOKiB):



JopaTtkoBa iHdpopmamist:

IX. Bi6sriorpadiuyHuii onuc

O. Babachenko, T. Balakhanova, O. Safronova, R. Podolskyi. Specific features of the formation of structural
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