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AHAJIITUYHI JOCIII>XEHHSA 3MIHU KNHETUKU ®A30BUX ITEPETBOPEHD
B CTAJII 3AJIE>KHO BIJ XIMIYHOTI'O CKJIALY
IMomonschkuii P.B., Cadponona O.A., babauenko O.1.,
Kononenko I'.A., Mepkyinos O. €.
Incmumym uopuoi memanypeii im. 3.1. Hekpacosa HAH Ykpaiuu, /IHinpo

BB, 1110 BUHMKAE BiJl TEPTSI KOUEHHS i 0COOIMBO Bifl TePTsI KOB3aHHS Kojieca
10 peilli mpy raJbMyBaHHi, BITHOCHO IMX 3MiH BimOyBa€TbCsSl iCTOTHE 3POCTaHHS
iIHTEHCMBHOCTI 3HOIIYBaHHSI KOJIIC PyXOMOTO CKJIaAy, SKe, B CBOKI Uepry, MOsKe
NpU3BOAUTU [0  KaTacTpoiyHMX  pe3ynabTaTiB [  JIOKOMOTMBHOTIO
rocriogapcrsa [1].

Buxonsuu 3 JoCaigKeHb OCTaHHIX POKiB [2-5] BigoMo, 1110 MilIHICTb TepIiTHUX
peikoBuUX cTasieit mocsiriaa Meski [1]. Kpim Toro, 36ibiieHHST BMICTY BYIJIELIO BILIMBAE
Ha yAapHy B'SI3KiCTh Ta 3BaplOBaHiCTb MaTepiaiiB peiiok [1]. Tomy € HeOOXigHICTbh B
3aCTOCYBaHHiI HOBUX CTasIeil 3 POPMyBaHHSIM CTPYKTYPHOI CKIaA0BOI OEJHIT.

BusHaueHHs BIUIMBY 0a30BMX XiMIiYHMX e€JIEMEHTIB uepe3 Bigomi [iarpammu
i3oTepmMiuHOr0 mnepeTBOpPeHHsS Ta (HAKTUUYHOrO XiMIiYHOTO CKJIAAy Ha YTBOPEHHS
CTPYKTYPH 3 TIOAAJIBILIOI0 [IOOYA0BOI0 TEPMOKIHETUYHMX JTiarpaM.

3 MeTOl0 BM3HAUEHHS BIUIMBY 06a30BMX XiMiUHMX eleMeHTiB uepe3 Bimomi
isoTepmiuHi giarpamu [6-8] Ta ¢akTMUYHOrO XimMiuyHOro ckiaamy Tabnauisg 1 [6-8] Ha
YTBOPEHHSI CTPYKTYPU 3 TIOJIQJIbIIIOI0 TTOOYT0BOI0 TePMOKIHETUYHMX JliarpaM.

B pamkax maHuX AOC/ikeHb Oy/J0 IMPOBeJeHO0 aHasi3 JiTepaTypHUX JaHUX [6-
8] Ta mpoBeseHO MaTeMaTUYHe MOJE/NIOBAaHHS 33 [JOMOMOTrOK MPOTPaMHMX
3abesneuenb: QForm, JmatPro, MathLAB, Call Phad. PesyabTaTu [mOC/iIKeHb

Tpe/icTaB/ieHi Ha puc. 1.

Tabmuiga 1
XimiuHMIi CKIa[ CTaJlel, 1110 3aCTOCOBYIOThCS B pi3HMX cpepax B YKpaiHi [6-8]
XimiuHMIT eJleMeHT, Bar. %
MapKyBaHHS c S v e [Ni (Mo) I>xepeino
45XTC 0,43 1,38 0,95 | 1,06 | (0,10) [6,8]
60XI'CD 0,58 0,89 0,81 | 1,27 0,06 [7-8]
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PucyHok 1 — Pe3ynbTaTi JOCIiAKeHb: a - i30TepMivHa AiarpaMa po3najy ayCTeHiTy
ctani 45XT'C Ta 60XT'CO BignoBigHO g0 Tabauii 1, 6 — 3a/IeXKHiCTh KiJIbKOCTi/4aCTKA
CTPYKTYPHOI CK/IaJI0OBOI BiJi MOMEHTY Uacy Ta TeMIlepaTypy, B - MOJieIbOBaHa

TepMOKiHeTMUHA JiiarpaMa po3Iaay ayCTeHiTy

PesynbTaTi MOAENIOBaHHS TIOKas3aiy, IO TP HarpiBaHHI 3pa3KiB AOCTIIHMX
XiMiUHMX CcKIafiB 3i mBuaKicTio 30°C/xB B cTami mnomimMopdHe o—»y - MepeTBOPEeHHS
TIOYMHAETbCA B Temriepatypi ~771°C (Aci), 3akiHuyeTbcst mpu ~829°C (Acs). i
o0y moBM TepMOKiHeTHM4HOI miarpamyu CAD-mMopmenb HarpiBaim mo Temmepatypyu 900°C
(Ha ~71°C BuiLe TemriepaTypu Acs 7151 AAHOIL CTaJIi).

Ha TKII, (puc. 1, B) O KOXKHOI IIBUIKOCTI OXOJIOMXKeHHSI HaHeCeHi 3HaueHHS
TBepaocTi 1mo PokBemry i 06'eMHi 4acTKM CTPYKTYPHMX CKIQJOBUX, BUPaAXKEHi y
BigcoTkax. Ananiz TK], (puc.1) mokasye, 10 TeMIlepaTypu IOYATKY i 3aBepIIeHHS
yTBOpeHHS (depuTy, mepiiTy i 6eifHiTy IOMITHO 3MEHIIYIOThCSI MPY 30i/lbIIeHHI
IIBUAKOCTI OXOJIOMKeHHS. 3i 30i/IbIIIeHHSIM HIBUIKOCTI OXOJIOMKEeHHS Bil3HAUaEThCSI
TEeHJIeHIIisl 3pOCTaHHS 3HaYeHb TBEPJOCTi, 1110 MOB'SI3aHO 3i CTPYKTYPHUMM 3MiHAMU,
[0 BimOYBalOTbCS B CTaji: ITiABUIMEHHSIM OUCIIEPCHOCTI CTPYKTYPHUX CKIaJOBUX,
3MEHIIeHHSIM KiJIbKOCTi ¢epuTy i MepiiTy B CTPYKTypi, 3pPOCTaHHSIM 00'€MHOi
YaCTKM OEJHITY i MApTEeHCUTY.

BucHOBOK. MeTogoM  MaTeMaTUMYHOTO  MOJENIOBAHHS  JTOCTi/IKEHO
3aKOHOMIipHOCTi KiHeTUKM po3many aycTeHiTy mapku 45XI'C ta 60XI'CD. BusHaueHO
iHTepBa/iM MIBUAKOCTEI OXOJOMXEHHS, B MeXaX SKUX CIIOCTEepiraeTbCs 3MiHa
MeXaHi3My CTPYKTYpOYTBOPEHHsI TpM poO3maji aycTeHiTy. KpuTuuyHa MIBUAKICTH

OXOJIOIKeHHS JIJIs1 AOCTiIKYBaHMUX CTaielt 3HaXoauThCs B iHTepBasti 30...50°C/c.
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ANALYTICAL STUDIES OF CHANGES IN KINETICS OF PHASE
TRANSFORMATIONS IN STEEL DEPENDING ON CHEMICAL COMPOSITION
Podolskyi Rostyslav, Safronova Olena, Babachenko Oleksandr,
Kononenko Ganna, Merkulov Oleksii

Abstract. Based on research in recent years, it is known that the strength of
pearlite rail steels has reached its limit. In addition, the increase in carbon content has
a negative effect on the impact strength and weldability of rail materials. Therefore,
there is a need to develop and use new steels with the formation of a structural
component of bainite. Determination of the influence of basic chemical elements
through the known TTT diagrams and the actual chemical composition on the
formation of the structure with the subsequent construction of SST diagrams. The
simulation results showed that when the CAD model of chemical compositions is
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heated at a rate of 30°C/min in steel, the polymorphic a—y - transformation begins at
a temperature of ~771°C (Acl) and ends at ~829°C (Ac3). To build the SST, the CAD
model was set to a temperature from which cooling to a temperature of 900°C was
simulated.

Keywords: modeling, phase transformations, thermokinetic diagram, railway
rail, bainite, 45XT'C, 60XT'C®.
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