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1. BasikoBa po3711BKa BUCOKOMILIHUX aJIFOMiHI€EBUX CIJIABIiB IS OfleP>KaHHS MIPOKATY 3 MiABUIIEHNMY MEXaHIYHMMU

BJIaCTUBOCTSIMU

2. Roll-casting of high-strength aluminum alloys to produce rolled products with improved mechanical properties

Pedepar:

1. InceprauiiiHa po60Ta NpUCBSIYEHA BUPIIEHHIO HAYKOBO-TEXHIYHOI Np06I€eMU BUPOOHHULITBA JINCTOBOTO IIPOKATY
3 BUCOKOMIITHUX TEPMIYHO 3MIIJHIOBAHUX AJIIOMiHi€BUX CIJIABiB LIJIIXOM iX BaJIKOBOi PO3JIMBKA-TIPOKATKY,
PO3pO6JIEHHIO HAyKOBO-METOIMYHMX MiIX0iB Ta IPaKTUYHUX peKOMeHaliil mopo ii peasnizatii. Po6ota MicTUTh
AQHAJIITUYHUY OIJISIT, HAYKOBUX JKEPEJI 32 TEMATUKOI0 AUCEPTALIHOrO NOCIiIPKEHHS MIOA0 CTaHY i TEHIEHLiN
PO3BUTKY Cy4aCHUX IIPOMUCJIOBUX TEXHOJIOTIH, 110 BUKOPUCTOBYIOTHCS 17151 BUPOOHULITBA JILCTOBOTO
METAJIONPOKATy. AHaJIi3 Cy4aCHHUX BITYM3HSHUX Ta 3aKOPAOHHUX JOCIIIKEHD 00 OTPUMAHHS JIMCTOBOI
METaJIONPOAYKIii 3 a/FOMiHiEBUX CIIJIABiB, IO TEPMIYHO 3MILIHIOIOTHCS, I0OKA3aB OCOOJIMBY aKTyaJIbHICTb Liiei
po6seMu IJ1s1 TAKUX rajay3el, K pakeToOyayBaHHs Ta aBiauis. [lokazaHo, o OfHI€I0 3 IePCIEeKTUBHUX TEXHOJIOTIN

BI/IpO6HI/I]_LTBa JINCTOBOT'O METAJIOIIPOKATY 3 TaKMNX CIIJIaBiB € iX BaJIKOBa PO3J/IMBKa-IIPOKATKa, KA J03BOJIAE



rapMOHi3yBaTH poOOTY BCiX METAyprilHUX arperaTiB B3ZOBK TEXHOJIOTTYHOTO JIAHIIIOKKA Ta 3HU3UTH CYIyTHI
€eHepreTyYHi Ta KaliTaibHi BUTPATU. Bin3HaueHo NpUYMHY BiICYyTHOCTI Y CBITi T€XHOJIOTI 6€33/1MBKOBOi PO3JIMBKU~
IIPOKATKY JIUCTIB i3 3a3HaY€HUX MaTepiajiB [oTenep, sgKa I0JArae y Iyxe IUpoKOMY iHTepBasli KpucTtasnizauii (>
130°C) amominieBux cnnasiB uux cucteM (Al-Cu ta Al-Zn). 3a pe3ysibTaTaMu peaabHUX AOCIiIPKEHb Ha
aJIIOMiHi€BUX CIJIaBaX BCTAHOBJIEHI 3aKOHOMiPHOCTI TpaHc(opMallii CTPyKTypHU Ta BIACTUBOCTE JIMCTOBUX
3arOTOBOK 3 LIMX CIIJIABiB Y TEXHOJIOTIYHOMY JIAHLIIOJKKY «BaJIKOBA PO3JIMBKA — rapsida IIpoKaTKa — TepMi4Ha
06po6Kay. 1711 KOXKHOTO eTally TEXHOJIOTIYHOrO IIPOoLiecy BUBHAYEHO KijlbKiCHI XapaKTepPUCTUKU CTPYKTYp O-Al
TBEPJOr0 PO3YMHY, a TAKOX iHTepMeTanigHux a3 (E - 06'eMHy 4acTKy iHTepmeTaninHux ¢as; D — po3mip
KPUCTAJiB iHTepMeTanifiB; A - mapameTp GOpMHU iHTEPMETATTIiB, 110 BUBHAYAETHCS SIK CITiBBiTHOMIEHHS 6iIbIIIOTO
PO3Mipy KpHCTasa 0 MEHLIOro, R — po3mip JeHIPUTHUX OCEPeKiB, Ar — napameTp GOpMU AEHAPUTHUX
OCepeJIKiB), IPU SIKUX OTPMMYBaHa QJIIOMiHi€Ba MITa0a Ma€e HaBUILi IOKa3HUKY MEXaHIYHUX XapaKTEPHUCTHK.
JoBeneHo, o PiBEHb MEXaHIYHUX XaPAKTEPUCTHMK Ha BCIX €Tanax TEXHOJIOTTYHOrO IIPOLECY, TOJIOBHUM YMHOM,
BM3HAYa€EThCSl pO3MIpOM NEepBUHHUX KpUCTasiB 0-Al Ta inTepMmeTanigHux ¢as, sIKi CYTTEBO 3aJ1€XaTh Bif] CIIOCO0Y
TepMivyHOi 06po6KHU. Hail6inbi BUCOKA MILIHICTb rapsiuekaTaHux mwTab 3i cninasis B95, AMrS i AII35 mocsraerscs
rapTyBaHHSM 31 ITYYHUM CTaPiHHAM, IUIACTUYHICTD — NIPpU NPUPOSHOMY CTapiHHi. OTpYMaHN piBEHb 3HAYEHD

MEXaHIYHUX XapaKTEPUCTUK [JIs BCiX NOCiIKEeHUX CIJIaBiB IOMITHO BUIIE, HiX Bif[IOBiIHI CTAHIAPTHI 3HAYEHHS.

2. The dissertation is devoted to solving the scientific and technical problem of producing rolled sheets from high-
strength heat-strengthened aluminum alloys with enhanced mechanical properties, developing scientific and
methodological approaches and practical recommendations for its implementation by roll casting. The work
contains an analytical review of scientific sources on the subject of the dissertation research on the state and
trends in the development of modern industrial technologies used for the production of sheet metal products. The
analysis of modern domestic and foreign research on the production of sheet metal products from thermally
hardened aluminum alloys has shown the particular relevance of this problem for such industries as rocketry and
aviation. It is shown that one of the promising technologies for the production of sheet metal products from such
alloys is their roll casting and rolling, which allows harmonizing the work of all metallurgical units along the
technological chain and reducing the associated energy and capital costs. The reason for the absence of ingotless
casting and rolling technology for sheets from these materials in the world to date is noted, which is the very wide
crystallization interval (= 130°C) of aluminum alloys of these systems (Al-Cu and Al-Zn). Based on the results of
actual studies on aluminum alloys, the regularities of transformation of the structure and properties of sheet
billets made of these alloys in the technological chain "roll casting - hot rolling - heat treatment" have been
established. For each stage of the technological chain, the quantitative characteristics of the o-Al solid solution
structures and intermetallic phases (E - volume fraction of intermetallic phases; D - size of intermetallic crystals; A
- parameter of the shape of intermetallics, defined as the ratio of the larger crystal size to the smaller one, R - size
of dendritic cells, Ar - parameter of the shape of dendritic cells) have been determined, at which the resulting
aluminum strip has the highest mechanical characteristics. It is proved that the level of mechanical characteristics
at all stages of the technological process is mainly determined by the size of primary o-Al crystals and intermetallic
phases, which significantly depend on the heat treatment method. The highest strength of hot-rolled bars made of
EN7075, EN5056, and EN6082 alloys is achieved by quenching with artificial aging, and ductility is achieved by
natural aging. The obtained level of mechanical characteristics for all studied alloys is significantly higher than the
corresponding standard values.
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