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1. PO3BUTOK HayKOBUX Ta TEXHOJIOTTYHUX OCHOB MPOLIECIB BAJIKOBOI PO3JIMBKUA-TIPOKATKU 3 iIHTEHCUBHOIO

$hopmMo3MiHOIO MeTasly NPy BUPOOHUIITBI TOHKUX LITA0 3 MiIBUIIEHUM PiBHEM MEXaHIYHUX BJIACTUBOCTEN

2. Development of scientific and technological basis of twin-roll casting processes with an intensive metal forming
at production of the thin strips with advanced mechanical properties

Pedepar:

1. Incepralist npucBS4YeHa BUPIIEHHIO IPO6JIEMHU PO3BUTKY HAYKOBUX i TEXHOJIOTIYHMX OCHOB IIPOLIECIiB BaJIKOBOI
PO3JIMBKU-TIPOKATKU 3 iIHTEHCUBHOIO (POPMO3MIHOIO METasy IpU BUPOOHUIITBI TOHKUX 1ITA0 3 MiBULIEHUMU
MEXaHI{YHMMMU BJIACTUBOCTSIMU IIJISIXOM aHaJIi3y 3aKOHOMipHOCTe! (POpMyBaHHs OCepeKy IJIaCTUYHOI Aedopmarlii
3 ypaxyBaHHAM KOHTAKTHOI B3a€MOii MiXK METaJIOM i iIHCTPYMEHTOM. T€OpPEeTUYHO BCTAHOBJIEHI 3aKOHOMIPHOCTI
dbopmMyBaHHS IapaMeTpiB ocepenKy IIacTU4HOI fedopMaliii B yMOBax BaJIKOBOI PO3JIMBKU-TIPOKATKU CTaJIi Bif
KOMIIJIEKCHOTO BIIJIUBY TEXHOJIOTIYHUX [TapaMeTpiB npouecy. OTpumasny pO3BUTOK HAYKOBI YSBJIEHHS IIPO
3aKOHOMIPHOCTI KOHTaKTHOI B3a€MOZii iIHCTPYMEHTY 1 MeTajly B yMOBAax BaJIKOBOI PO3/IMBKU-TIPOKATKH, 110
BiZloOpaXkaloThCs y 3MiHi Mikpopesbedy NOBEpXHi iIHCTPYMEHTY Ta €BOJIOLi] TENIJIOBOTO CTAaHY CUCTEMU "MeTas-

BaJIOK". OTpMMaB PO3BUTOK METOJ, €KCIIEpUMEHTAIbHOTO BU3HAUEHHS JOBKUHY 30HU Jedopmaliii metany npu



BAaJIKOBIll pO3/IMBLi-TIPOKATLi. BCTaHOBIEHO 3aKOHOMIPHOCTI (POPMYyBaHHS TOHKMX 1ITab 3 6iMeTaseBoi aMIOMiHiN-
CTaJieBoi KOMIIO3UILil i TepMO3MILIHIOBAaHUX alOMiHieBUX cIiaBiB Ty AII35 Ta 1915 B 3aye>kHOCTI Bif, mapameTpis
BaJIKOBOi PO3JIMBKU-TIPOKATKY i MOA/IbIIOI TO3L0BXKHBOI MPOKAaTKU. PO3p06s1€HO MpaKTUYHI peKoMeHaallii 110110
ONTHMi3allii TEXHOJIOTii BUPOOHMIITBA ITA0 3 MiABUIIEHUMU MEXaHI{YHMMU BJIaCTUBOCTSIMU B JIiHiSIX 3 yCTaHOBKamMu
BaJIKOBOI PO3JIMBKU-TIPOKATKU. PO3p061€HO KOHCTPYKILil0, BATOTOBJIEHO Ta BBEJ,EHO B €KCILIyaTallil0 YyCTAHOBKY
BaJIKOBOI PO3JIMBKU-TIPOKATKY, 1O I03BOJISIE IPOBOJUTH MIPOLIEC 3 BAPilOBAHHAM HANPSIMKY ITOAadi i BUXOLy
Marepiasny Ta iHTeHCU(IiKyBaTH OXOJIOAKEHHS iHCTPyMeHTY. OTpUMasu pO3BUTOK METOY aHAJi3y MEXaHI{UHUX
BJIACTUBOCTEMN Ta €BOJIIOLiI MIKDOCTPYKTYPU MeTaliB. Pe3ysbTaTi, OTpMMaHi y Jucepralii, BAKOPUCTaHi y

IIPOMUCJIOBOCTI Ta y HaBYaJIbHOMY IIPOLIECi MiATOTOBKY 6aKajaBpiB Ta MaricTpiB

2. The thesis is devoted to solving a problem of the scientific and technological basis development of twin-roll
casting process with an intensive metal forming at the production of thin strips with advanced mechanical
properties by theoretical and experimental analysis of the plastic deformation zone formation princeples under
taking into account the contact interactions between processed metal and the tool. In terms of the twin-roll
casting of an alloyed medium-carbon high-strength steel the principles of the plastic deformation zone
parameters formation depending on a combined influence of the technological process parameters such as initial
metal temperature, casting speed, strip thickness, total length of the solidification-deformation zone and rolls
diameter are theoretically obtained. The scientific conceptions of the contact interaction princeplces between the
tool and metal at twin-roll strip casting with an intensive metal forming, reflected in the change of the tool surface
microrelief and the thermal evolution in the "metal-roll" system at the processing of various materials are
developed. An experimental method for determination of the deformation zone length at twin-roll casting is
evolved. The formation principles of the thin strips with advanced mechanical properties of a clad aluminum-steel
compound as well as heat-treatable EN AW-6082 and EN AW-7020 aluminum alloys depending on the thermal and
deformational parameters of twin-roll casting with an intensive metal forming and subsequent longitudinal rolling
are established. Practical recommendations for a strips of advanced mechanical properties production
optimization in the process chains with twin-roll casters are suggested. The laboratory twin-roll casting unit
allowing the material processing with the material feed plane variation from vertical to horizontal and intensified
cooling of the tool is designed, manufactured and commissioned. The methods for mechanical properties and
microstructure evolution in situ analysis of metallic materials are developed. The results obtained in the thesis are
applicated in industry as well as in the bachelors and masters learning courses
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