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1. IligBUIEHHA MEXaHIYHUX BJIACTUBOCTEN MIKPOJIETOBAHOI CTajli BLOCKOHAJIIEHHAM XiMIYHOrO CKIazy i pesxxumy

OXOJIOIPKEHHSI 3 TPOKATHOTO HArpiBy

2. Increase of the mechanical properties of microalloyed steel by improving the chemical composition and the
cooling mode from the rolling heating

Pedepar:

1. MeTta po60TH - MigBUIEHHS KOMIUIEKCY MEXaHIYHMX BJIAaCTMBOCTEH JIMCTOBOTO MPOKATYy i3 cTasi S355

CKJIaIly, BCTAaHOBJIEHHSI ONITUMAJIbHUX ITapaMeTpiB Tepmonedopmanirinoi 06pobku. O6'eKT IOCTiIKeHD - IpoLecu
(a30BO-CTPYKTYPHUX [IEPETBOPEHDb B HU3bKOJIETOBAHUX KOHCTPYKLIHUX CTaJISIX [IPU TEPMIiuHi i
TepMmogedopmaliiiHiil 06pobkax. [IpegMeT nocifKeHb - POPMYBaHHS CTPYKTYPU Ta MEXaHIYHi BI1aCTUBOCTI
IIPOKATY i3 KOHCTPYKLiiHOI V-Nb-Al-mikposieroBaHoi ctasi npu 06po6kax i3 3aCTOCYBaHHSIM TEIJIa IPOKATHOTO

HarpiBy. MeTonu IOCIiIKEHb: ONITUYHA Ta CKaHYBaJIbHA €JIEKTPOHHA MIKPOCKOIIiSl, TDAHCMICiliHa €JIEKTPOHHA



MiKpPOCKOIIisl, INJIATOMETPUYHUI | TEpMIYHUI METOIM aHaJli3y, CTaHAAPTHI BUITPOOYBAHHS HA MEXaHIiuHi
BJIACTUBOCTI, METOAY MAaT€MATUYHOI CTATUCTUKU Ta PerpeciiHui aHani3. JJoCArHyTO MiBUILIEHHS
MEX.BJIaCTUBOCTEN NPOKaTy 3i cTazi S355 onTuMisalliero XiMckiaaay, napameTpiB TepMooOpOOKY; pO3po6IEHO
perpeciiiHi Mojieli BIVIUBY XiMEJIEMEHTIB, TOBLIVHU JIUCTA, TEMIIEPATYyPX BUITPOOYBAHb HA MEX.BJIACTUBOCTI
HOpMaJli3oBaHUX cTajen knacy S355. [TokazaHo e(peKTUBHICTb BUKOPUCTAHHS €HEPro30€pesKHUX TEXHOJIOTIN
TepMivHOi i TepmogedopmaliiiHoi 06pobok crasi S355 3 MPOKATHOr'O HarpiBy. BCTaHOBIEHO ONITUMAJIBHY
TeMIIEpaTypy 3aKiH4eHHs gedopmaliii npu HopMasizyBajibHOMY NpokatyBaHHi 830-8500C. Bu3HaueHO BHECOK
CTPYKTYPHUX MEXaHi3MiB 3MIl[HEHHS Y 3arajbHy MIL[HICTb IIPOKATY MicJjisl pi3HOi TepmoaedopmaliitHoi 06pooKU 3
IIPOKATHOTO HArpiBy, IOKa3aHO 3POCTAIOYNI BHECOK IHCJIOKALIIMHOTO MEXaHi3My PU KOHTPOJIbOBAHIN ITPOKATLI i3
IIPUCKOPEHUM OXOJIOAKEHHIM 10 460-5300C. [JoBe1eHO MO>KJIMBICTh 3aMiHM rapTyBaHHsI 3 IIIYHOT'O HarpiBy cTai
Ha IPUCKOPEHE OXOJI0KEHHS BOZ0I0 B YKO 3 IpOKaTHOro Harpisy, o 3a6e3rnedye MoBHY BiJlIOBiHICTh KaTEropii
minHoCcTi S690QL.

2. The work’s aim is increasing of complex of mechanical properties or plates from the steel S355 by using of heat
treatment and thermo-mechanical rolling, optimization f it's chemical composition, determination of optimum
parameters of thermo-mechanical rolling. The research’s object is processes of phase transformation in low-
alloyed structural steels at heat treatment and thermo-mechanical rolling. The research’s subject is the formation
of the microstructure and mechanical properties of plates from structural V-Nb-Al micro-alloyed steel at treating
with using of the heat from rolling heating. The research methods: optical microscopy, scanning electron and
transmission electron microscopy, dilatometric, heating analysis methods; test on mechanical properties, methods
of the math statistics and regression analisis. The thesis is devoted of the problem of increasing the mechanical
properties of plates of S355 by optimization of its chemical composition and parameters of heat treatment.
Regression models of the influence of chemical elements, plate thickness, test temperature on the mechanical
properties of normalized steel with a composition close to S355 steel have been developed. The efficiency of using
energy-saving technologies of thermal and thermo-mechanical treatment of S355 steel from rolling heating in
exchange of normalization from furnace heating is shown. The optimal temperature of the end of deformation at
normalizing rolling (830-850 oC) is found. The contribution of structural strengthening mechanisms to the total
strength after the implementation of various schemes of thermal deformation treatment with rolling heating has
been determined; the increasing contribution of the dislocation mechanism after controlled rolling with
accelerated cooling to 460-530 oC is shown. The possibility of replacement of furnace heating of steel with the
accelerated cooling by water from rolling heating is proved, which ensures full compliance with the strength class
S690QL.
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