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Ha3sBa eramny: ®isuune ta ananituane (QForm) mogesmosanus I'TI]] (rapsyoi miactudHoi gedopmarii) 3
ypaxyBaHHAM JOCJIII)KEHHS MIKPDOCTPYKTYPHU [JI4 MiITBEPAKEHH aleKBaTHOCTI Moaei. MopgemoBanHus TO 3
OXOJIOJ)KEHHSIM B Pi3HUX CE€PEIOBUIIAX Ta 3 PI3HUMHU CIIOCOOAMU OXOJIOJIKEHHS /1711 PO3POOKU PEKOMEHIALlii 1010
TEXHOJIOTIYHUX NapameTpiB. Po3pobka pexomeHaliil o0 XiMiYHOro CKJIaZly Ta TeXHOJIOTIYHUX [1apaMeTpiB
TEepMiYHOi 06PO6KY CTasel AJ1s 3ai3HUYHUX PENOK 3 BUCOKOIO MilIHICTIO Ta TBEPICTIO 110 Nepepi3y roJIOBKU.
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka XiMi4HOro CKJIaJy Ta TEXHOJIOTIYHUX [TapaMeTPiB TEPMiYHOi 06POOKY BUCOKOMIILIHUX PENOK 3 TBEPLICTIO
6inbme 400 HB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of chemical composition and technological parameters of heat treatment of high-strength rails with
a hardness of more than 400 HB

Pedepar yKpaiHCBKOIO:

[TpoBeneHo aHasi3 CBITOBOrO AOCBiy BUKOPUCTAHHS CTajlell 6MHITHOrO Ta NepJIiTHOrO KJlacy, Ta BU3HAYEHHS
MepCreKTUBHUX CKJIaJiB CTajel /1J1s 3ali3HUYHUX peliok. Po3pobiieHa MporHo3Ha Moienb Ha nifcrasi Bimomux TK]
I.J11 BU3HAYEHHS TeMIIepaTyp MOYaTKy O€MHITHOTO IEPETBOPEHHS i IIBUIKOCTI OXOJIOIKEHHS 1711 OTPUMAaHHS
OeliHiTa 3 JOCSITHEHHSIM TBepAOCTi 3rifiHo BuMor HT]] mo BUCOKOMIIIHUX PEHOK. BUTOTOBIEHHS B 1TaGOPAaTOPHUX
YMOBax 3JIMBKIB OCJIiTHUX cTajnel 06'eMoM 1o 10 Kr 3 pi3HMMU CMCTeMaMU JIeryBaHHs. BCTaHOBJIEHO BIIJIMB MaJjloro
KOJIMBAaHHS BMICTY XiMiYHUX €JIEMEHTIB Ta PO3Pax0BaHO 3aKOHOMIPHOCTI (opMyBaHHs (a30BOrO CKIIALY IIPU Pi3HUX
YMOBaX OXOJIOJKEHHSI (CepefoBullLe, nepepis). B pe3ynbrati jaHoro MomesioBaHHs 6yJ10 BUBHAYEHO BILJIB
XiMiYHOTO CKJIaNly B mianasonax Bmicty Byriaento 0,28...0,58%, mapranuio 0,81...1,41%, kpemsito 0,89...1,57%,
moni6aeny 0,1...0,5%, nikesnto 0,1...0,17% Ha CTPYKTypHUI CTaH J1s1 Pi3HUX LIBUAKOCTEN OXOJIOIKEHHS. 3a
pe3yJpTaTaMu J1abopaTOPHUX OOCTIIKEHb 1715 JOCiIHO-TIPOMUICIIOBOTO OIIPOOYBAaHHS BUPOOHUIITBA 3aTi3HUYHUX
peioK peKOMEeH0BaHO HACTYIMHUM xiMiyHuM ckiag, % mac: C=0,37-0,39; Si=1,11-1,5; Mn= 1,35-1,60; Cr = 0,8-1,2; Mo
0,19-0,22; Ni < 0,04; V=0,15-0,24%, sxuil 103BOJISIE NOCITTH KOMIJIEKCY MEXaHIUHUX BJIACTUBOCTEH, 1[0 IIE€PEBUIILYE
BUMOTH 151 CTaJl, aKa nependavena JJCTY 4344:2004 ta EN 13674:1-2011.

Pedepar aHIJIiHCBKOIO:

An analysis of world experience in the use of bainite and pearlitic steels was carried out, as well as the
determination of promising compositions of steels for railway rails. A predictive model was developed on the basis
of known TKD to determine the temperatures of the beginning of the bainite transformation and the cooling rate
to obtain bainite with the achievement of hardness according to the NTD requirements for high-strength rails.
Production of experimental steel ingots up to 10 kg with various alloying systems in laboratory conditions. The
influence of small fluctuations in the content of chemical elements was established and the regularities of the
formation of the phase composition under different cooling conditions (environment, section) were calculated. As
a result of this simulation, the influence of chemical composition was determined in the ranges of carbon content
0.28...0.58%, manganese 0.81...1.41%, silicon 0.89...1.57%, molybdenum 0.1...0.5 %, nickel 0.1...0.17% per structural
state for different cooling rates. According to the results of laboratory studies, the following chemical composition,
% by mass, is recommended for experimental and industrial testing of the production of railway rails: C=0.37-0.39;
Si=1.11-1.5; Mn = 1.35-1.60; Cr = 0.8-1.2; Mo 0.19-0.22; Ni < 0.04; V=0.15-0.24%, which makes it possible to achieve a
set of mechanical properties that exceeds the requirements for steel, which is stipulated by DSTU 4344:2004 and
EN 13674:1-2011.
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3a6e3rnevyeHHs B MaTepiaJlo3HaBCTBI Ta TEPMiyHill 06poO1i MEeTaJiB Ta CIJIaBiB: METOAUYHUYN NTOCIOHUK.YKpaiH.

Iep>X. YH-T HayKu i TexHoJL. — [JHinpo, 2022.- 66 c.

Babachenko O. ., Kononenko I'., & Podolskyi P. (2021). DEVELOPMENT OF A MODEL FOR CALCULATING CHANGES
IN K76F RAIL STEEL TEMPERATURE TO DETERMINE THE HEAT TREATMENT PARAMETERS . Science and
Innovation, 17(4), 25-32. https:/ /doi.org /10.15407 /scinel7.04.025

Babachenko, O.1., Kononenko, H.A., Podolskyi, R.V. et al. Steel for Railroad Rails with Improved Operating
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IMogonbewkuii P. B., Cadpponosa O. A., Tapanenko A. O. // ®isuko-ximiuHa mexaHika matepiainis. — 2022. - T.
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nedbopmatiii i repmivHoi 06po6ku / O. l.babayenko, I'. A. Kononeunko, P. B. [Togonbcekuii, O. A. CadpoHosa. //
Meran ta nutTd YKpainu. - 2021. — N21. - ¢.81-86.

diznyHe i MaTemMaTHYHE MOJIEJII0BaHHS rapsidoi IJIacTUYHOI fedopmaliii 1a60paTOpHUX 3IUTKIB CTasiel 115l oce
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JIETKVX YMOBaXx raJibMyBaHHS 32 BUCOKUX HaBaHTaXeHb Ha Bick/ Babauenko O.1., KononeHko I'.A., [TomoabCceKuii
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[MTogonscekuii P.B., Capponosa O.A., Mepkynos O.€., Knememos €.C., Kononenko I'.A., Babauenko O.1.// Teopis i
npakThKa Metanyprii - 2021 - 129, N24. - c. 65-73.



Ba6aueHnko O.1., Kononenko I'.A., [lbomina K. I'., I[Togonbscbkuit P.B., Cadpponosa O.A.. locainKeHHs raps4oi
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