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1. Oco6smBoCTi POPMYBAHHS CTPYKTYPHU i BIACTUBOCTE! 30HM TEPMIUYHOTO BIIJIMBY 3BaPHUX 3'€JHAHB i3
MIKPOJIETOBAaHUX OYyIiBEeJbHUX CTalel

2. Features of formation of structure and properties of a zone of thermal influence of welded connections from
microalloyed building steels

Pedepar:

1. O6'eKT BOCIIIKEHHS - IPOLECU CTPYKTYPOYTBOPEHHS IIpU rapsdvin gedopmatii cranen 09I'2C i 10XCHJI ta
N0JIa7IbIIIOMY 3BapIOBaHHI HAa M€XaHiuHi BIaCTUBOCTI TOBCTOJIMCTOBOTO METAJIONPOKATY Ta BUPOOIB /1J1s Oy iBEIbHUX
Ta MOCTOOYZiBEJIbHMX KOHCTPYKLiN. MeTa AucepTaliliHOi poO0TH 10Jrae y po3pooOlli pallioHaJbHOTO PEXXUMY
KOHTPOJIbOBAHOI IPOKATKU BUCOKOMILIHUX CTajlel 6yiBeIbHOrO Ta MOCTOOYAiBeabHOrO npu3HadyenHs 09I'2C ta
10XCH/ ta dopmyBaHHS CTPYKTYP y 30Hi TEPMIUHOI0 BIJINBY 3BapHUX 3'€JHAHb LIUX CTaJIe, 0 326e31e4yIoTh

PiBEHb MEXaHIYHMX BJIACTUBOCTEN BUILE BJIACTUBOCTEN OCHOBHOTO MeTany. METOAM NOCJIiIKEHHS: CBiTI0Ba



MiKpPOCKOIIisl, pACTPOBA €JIEKTPOHHA MiKPOCKOIIisl, CTATUYHI MeXaHiuHi BUIPOOYBaHHS, MaTEMAaTUYHE MOJEIOBAHHS.
TeopeTuyHi i TpakTHUYHi pe3yabTaTy: IPAKTUYHE 3HAYeHHSI POOOTY MMOJISITae y 3HIKEHHI BiZICOTKY 6paKy 3a
MEXaHI{YHMMMU BJIACTUBOCTSIMU Ta 3HMKEHHS PU3UKY PO3IIAPYBaHHS CTiHKU 3BAPHUX ABOTaBPOBUX OQJIOK 1JIs1
IPOAYKLUii BiATIOBifaIbHOTO [IPU3HAYE€HHSI Oy 1iB€JIBHOTO i MOCTOOYiBEJIbHOTO HAMPSIMKY Ta CIPSIMOBAHO Ha
pO3MNPEHHs 06J1acTell 3aCTOCYBaHHS ITPOKATY 3 HU3bKOBYTJIEL[€BUX MIKPOJIETOBAHUX CTaJIEl BITYM3HIHOTO
BMPOOHHUIITBA HA OCHOBI BCTAHOBJIEHHSI B3A€MO3aJIEXKHOCTI MK CTPYKTYPOIO Ta BJIaCTUBOCTSIMU OCHOBHOT'O MeTaJy i
30HU TepMiyHOro BIUBY. [ng craneit I0XCHJI ta 09I"2C 6ys10 3a1pONOHOBAHO KOHTPOJIbOBAHY IIPOKATKY 3a
palioHaZbHUM PEXUMOM (B OCHOBY PEXXUMY B3SITO 30€PEXKEHHSI UCIIOKALINHOI CTPYKTYpU ayCTEHITY Ta PepUTy y
MIKKPUTUYHOMY iHTepBajli TeMIIepaTyp Ta [OAAJbLUIOrO perjiaMeHTOBAaHOTO 0X0JI0IKeHHsI). HaykoBa HOBU3HA:
OTpUMaJIa MoJanblui PO3BUTOK peastizaiis nedopmaltii B ynucTosiit kiiti as crani 09I'2C ta 10XCH/, sika
PO3KpHBAaE I0JIaTKOBI pe3epBHi MOKJINBOCTI [ MifBUIIIEHHS Ta CTabii3allii MexaHiYHUX BIaCTUBOCTEN
TOBCTOJIMCTOBOT'O ITPOKATY IiCJISI 3BAPIOBAHHS 32 JOTIOMOT0I0 KOPEJISALiHHOT0, 0GHOMAKTOPHOTO,
6araToakTOpHOrO AMCIEPCIMHOrOo Ta perpeciiiHoro aHamizis; Briepuie aJst ctasi 10XCH/I ta 09I'2C 3anponoHoBaHO
palioHa/bHUI PEXKUM KOHTPOJIbOBAHOI IIPOKATKHU, SIKUI HAallpaBJIeHUI Ha 30€pEe>KeHHS AUCIOKaLitHO]
CyOGCTPYKTYpH ayCTeHiTy Ta GpepuTy B HianasoHi Temneparyp Mix 850...715°C. Lle 3miliCHIOETHCS 32 PaXyHOK
HAaCUY€eHHS MCJIOKaliHUMU CyOrpaHUISIMU B ayCTeHITi Ta GepuTi, 6JI0KyBaHHSM PEKpUCTali3alii He TiNbKYU y
MIKKPUTUYHOMY iHTEpBaJli TEMIIEPATYP, a ! IPU [OAAJIBIIOMY ITPUCKOPEHOMY OXOJIOJIPKEHHI; yIOCKOHAJIEHO
pesxum 3BaproBanHs ctaii 09T'2C Ta 10XCH]I, 3aBAsKM Y4OMY B 30Hi TEPMIYHOTO BILJIMBY 3aMiCTb (PEPUTO-
MapTEHCUTHOI CTPYKTypH, OTPUMAHO IISHKY 3 IyajbHOO (epUTO-O0€HITHOIO CTPYKTYPOIO, SIKA Ma€ BUCOKY
MIILIHICTb B [TOPiBHSHHI 3 OCHOBHUM METAJIOM, Ta 3HW)Ky€ PU3UK KPUXKOTO PYMHYBAaHHS B LIill NiNIHL; BIIepIIe 115
3BapHUX BUPO6iB 3i ctasni 10XCH]I 6ys10 oTpMaHO MeXaHiuHi BJaCTUBOCTI Ha PiBHI rpaHuLi IIMHHOCTI 680...690
MIIa, 1o peasnizoBaHO 3a paxyHOK 30€pesKeHHs CTilKOi AUCIoKaLiiiHOI CyOCTPYKTYpH ayCTeHiTy Ta peputy min yac
BUT'OTOBJIEHHS Ta 3BapIOBaHHS (Lie peasli3yeThCs 32 paXyHOK (popMyBaHHS HagApi6HOi hpepuTo-nepiTHO]
CTPYKTYpPH, MiJ|BUIIEHHS MEXaHIYHUX BJIACTMBOCTE B 30Hi 3i chepoife30BaHUM N1EPJIITOM Ta 3BHIDKEHHSIM PUBUKY
KPUXKOT'O PyMHYBaHHS B 30Hi (POPMYBaHHS IyasibHOI PepUTO-6€MHITHOI CTPYKTypH). CTYIiHb YIIPOBAI>KEHHSI:
PesysibTaTu gucepTauiiHoOi po60TH BIPOBAIKEHO y HaBYaJIbHUI ITpoLiec Kadeapyu MaTepiaslo3HaBCTBA Ta 06POOKU
marepiaznis [IBH3 I1JABA npu BukjafanHi HaCTYNHUX AUCcUUIUIiH: "Teopis npoieciB popMyBaHHS CTPYKTypU Ta
BJIACTUBOCTEN KOHCTPYKUiMHMX MaTepiasiB” Ta "CydacHi MeToau OOCIiIKEHb MaTepiailiB” Ta y OisSJIbHICTD
JHINIPOIETPOBCHKOIO HAYKOBO-HOCIIAHOTO €KCIIEPTHO-KPUMIHaNICTUYHOTO LIeHTPY MiHicTepCcTBa BHYTPIlIHIX
cripaB YKpaiHu B XOi MOCiKeHHS 3HUIeHUX pesibeHUX 3HaKiB Ta 3aMaCKOBaHWX 3BAPHUX IIBiB, & TAKOXK JIJIsI
IIPMCBOEHHS Ta NiATBepAKeHHs KBasidikalii cyoBoro ekcriepra npauisHukis JIninponerposcbkoro HIEKI] MBC
3a €KCIIEPTHUMMU crienianbHocTIMuy 8.9 "JlociinykeHHs meradiB i cniiasis” Ta 8.17 "JociKeHHs IpUYUHA
PyIHYBaHHS BUPOOiB 3 MeTaliB Ta ciuiaBiB". Cpepa BUKOPUCTAHHS: BUTOTOBJIEHHS TOBCTOJIMCTOBOrO IPOKaTa 3

HU3bKOBYIJIELIEBUX MIKpPOJIETrOBaHUX CTajei 1J1s1 6yiBeIbHOro Ta MOCTOOYiBeJIbHOrO IIpU3HAYEeHHSI.

2. The object of research - the processes of structure formation during hot deformation of steels 09G2S and
10HSND and subsequent welding on the mechanical properties of sheet metal and products for building and bridge
structures. The purpose of the dissertation is to develop a rational mode of controlled rolling of high-strength
steels for construction and bridge construction 09G2S and 10HSND and the formation of structures in the area of
thermal impact of welded joints of these steels, providing a level of mechanical properties above the base metal.
Research methods: light microscopy, scanning electron microscopy, static mechanical tests, mathematical
modeling. Theoretical and practical results: the practical significance of the work is to reduce the percentage of
defects in mechanical properties and reduce the risk of stratification of welded I-beams for products of
responsible construction and bridge construction and aimed at expanding the scope of low-carbon microalloy
steels of domestic production. structure and properties of the base metal and the zone of thermal influence.For
steels I0HSND and 09G2S controlled rolling according to the rational regime was proposed (the regime is based on
the preservation of the dislocation structure of austenite and ferrite in the intercritical temperature range and
subsequent regulated cooling). Scientific novelty: the implementation of deformation in the finishing stand for
steel 09G2S and 10HSND was further developed, which opens additional backup opportunities to increase and



stabilize the mechanical properties of sheet metal after welding by correlation, single-factor, multifactor
dispersion and regression analysis; For the first time for steel I0HSND and 09G2S the rational mode of the
controlled rolling which is directed on preservation of a dislocation substructure of austenite and ferrite in the
temperature range between 850... 715 ° C is offered. This is done by saturating the dislocation subboundaries in
austenite and ferrite, blocking recrystallization not only in the intercritical temperature range, but also with
subsequent accelerated cooling; improved welding mode of steel 09G2S and 10HSND, so in the thermal zone
instead of ferritic-martensitic structure, obtained a section with dual ferrito-bainitic structure, which has high
strength compared to the base metal, and reduces the risk of brittle fracture in this area; for the first time for
welded steel products 10HSND mechanical properties were obtained at the yield strength of 680... 690 MPa, which
is realized by maintaining a stable dislocation substructure of austenite and ferrite during fabrication and welding
(this is realized by forming fine ferritic-perlite structure, increasing mechanical properties in the area with
spheroidized perlite and reduce the risk of brittle fracture in the area of formation of dual ferrito-bainite
structure). Degree of implementation: The results of the dissertation are introduced into the educational process
of the Department of Materials Science and Materials Processing in teaching the following disciplines: "Theory of
processes of structure and properties of structural materials" and "Modern methods of materials research" and in
Dnepropetrovsk Ministry of Internal Affairs of Ukraine in the course of research of destroyed relief marks and
masked welds, as well as for assignment and confirmation of qualification of forensic expert of Dnipropetrovsk
NDEKTSs MIA in expert specialties 8.9 "Research of metals and alloys" and 8.17 "Research of destruction of metal
products” . Scope: production of thick-sheet rolled metal from low-carbon microalloyed steels for construction
and bridge construction.
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