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1. TligBuUILIeHHS SIKOCTi IPOKATy HM3bKOJIETOBAHMX CTaJe IIJISIXOM TEPMIYHOI 0OpOOKM Ta ONTUMI3allii XiMiYHOTO

CKJIAZLy

2. Improvement of quality for low-alloy structural steels due to increasing the chemical homogeneity by means of
heat treatment and optimization of the chemical compositions

Pedepar:

1. O6'eKT moCIiIpKEHHS - IpoLecu POPMYBaHHS CTPYKTYPU Ta BIACTUBOCTEN HU3bKOJIETOBAaHUX cTasel. [Ipegmer
TOCJIiIPKEHHS - 3aKOHOMIPHOCTI BIIJIMBY XiMIYHOTO CKJIaJly Ta TEPMiYHOI OOpPOOKM Ha MIKPOCTPYKTYPY i MeXaHiuHi
BJIACTUBOCTI HU3bKOJIETOBAHUX CTajleW. MeTOAi TOCiIKEHHS: ONITUYHA Ta CKaHYIOYM MIKPOCKOIIis,
€HeprojucrepciiiHa ClIeKTPOCKOIlisl, PEHTTEHOCTPYKTYPHUM MiKpOaHaJli3, BUBHAaY€HHS MEXaHiYHUX BJIaCTUBOCTEH;
METOJIY TJIMOOKOrO PO3BiAyBaTEIbHOTO aHAJI3y AHUX, MHOKAHHOI perpecii Ta KOMIT'IOTEPHUX €KCIIEPUMEHTIB. B
Iyceprauii BUpilleHa akTyajbHa HAyKOBO-TEXHIUHA 3a/1a4a MifBUIIeHHs i cTabinizanist SKoCTi mpokaTy
KOHCTPYKLIMHUX CTAJIEN 32 PaXyHOK ITOKPALEHHS XiMIYHOI Ta CTPYKTYPHOI OJHOPIZHOCTI IJIIXOM TEPMIYHO]
00pOOKH , @ TAKOX ONTUMI3alii XiMidyHOro ckiany. [To6y0BaHO KOMILJIEKC PETPeCiMHUX MOJeJIeH, O 03BOJINIIO
BCTAaHOBUTH KiJIbKICHI 3aKOHOMIPHOCTI OKPEMOTI'O Ta CyMiCHOTO BILJIUBY XiMIiYHUX €JIEMEHTIB Ta MBUAKOCTI

OXOJIOIPKEHHS Ha CTaHJAPTHI ME€XaHi4Hi BJIACTUBOCTI TPOKATy HU3bKOJIETOBAHUX CTaJIel. N3HAYEHO ONTHUMAaJIbHi



napameTpu TePMidHOi 0OpOOKH [1Jisl JOCSATHEHHS OJHOPIZHOTrO CTaHy MikpocTpyKTypu: 8000C, 3 XxB/MM [1Jis CTali
E36; 7100C, 1,5 xB/mM 1151 craneit 09T'2C ta 10I'20b; 3araTeHTOBaHO TPU CIIOCOOU TEpMiYHOI 06PO6GKYU
KOHCTPYKIiHUX cTajieil. 3alipOIIOHOBAaHO HOBUH KiIbKiCHMI NIOKa3HUK XiMiuyHOI HeogHopinHOCTI cTanel (Hs), sikuit
BijoOpakae XxapakTep MPOCTOPOBOrO PO3NOiTY XiMiYHMX €JIEMEHTIB B MIKPOCTPYKTYPi, @ TAKOXK PO3POOJIEHO
METOJIMKYy I0ro BU3HaueHHs. BctaHOBIIEHO, o B cransgx E36, 10I20B, 09I'2C B cTaHi mocTayaHHs CTYIIHb
posIoziny eseMeHTiB € HeopHopigHUM (Hs>>1) 3a BukitoueHHsIM Nb (Hs<1), a Takox 1okazaHO 3MEHIIEHHS! CTYIIeHs
uiei HeogHOpigHOCTI B nocainoBHocTi: C, Mn, Cr, Al, S, Cu, V.

2. The object of research - processes of formation of structure and properties of low alloy steel. The subject of
research - features of the effect of chemical composition and heat treatment on microstructure and properties of
low alloy steel. Research methods: optical and scanning electron microscopy, energy dispersive spectroscopy,
XRD; methods of mathematical statistics and factorial experiment design. In the dissertation is given a solution of
actual scientific and technical task, that is the improvement of operational performance, elimination of the
anisotropy of the mechanical and physico-chemical properties by optimizing the chemical composition and a
homoge-neous spatial distribution in the microstructure of the main alloying elements. Using the methods of the
deep data analysis researching, investigated the effect of production parameters (chemical composition and
thickness of rolled metal) on the key in-dicators of the mechanical properties: ultimate strength, yield strength,
percent elongation and impact resistance. Examined herein the influence of thermal treatment on the chemical
distribution of elements, microstructure, hardness and mechanical properties of the welded manganese steels. It is
established that in the process of isothermal soaking in a two-phase re-gion there are intensive processes of
grain-boundary diffusion, which lead to redistribution of the alloying elements. For low-carbon steels: 10G2FB,
09G2S homogeneous spatial distribution of the ele-ments is achieved at the temperature 710 oC and exposure for
1.5 and 3 min/mm. E36 Steel, which contains up to 0.18% must be subjected to a more isothermal high tempera-
ture exposure (T=810 oC 3 min/mm) to achieve homogeneous distribution of the chemical elements. Using the
methods of mathematical analysis, experimented optimization of the chemical composition of the investigated
steel E36. Determined the optimal chemical composition and developed the processing mode of a heat treatment
(patent of Ukraine No. 83059) of steel E36, which provides high-repeatability indicators of the quality of rolled
metal sheet. It is shown that the most sensitive characteristic of mechanical properties: impact resistance, is
influenced by such elements: C, Mn, Si, P, H2.
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