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OBIIAA XAPAKTEPUCTHUKA PABOTbI

Maructepckass auccepramusi, 53 crpanunpl, 23 pucydka, 9 Ttabmum, 70
MCTOYHHKOB.

BBICOKOCKOPOCTHAA KPUCTAJUIM3AILIMUA, CIUIABBI  Al-Mg,
MUKPOCTPYKTVYPA, ®A30BBIN COCTAB, MUKPOTBEPAOCTD,
TEPMNYECKAA OBPABOTKA

OObeKTOM  HcCleloBaHUSl  SABIAIOTCS  ObICTpo3aTBepiaeBlIine  (Poibru
IKCIIEpUMEHTaIbHOTO  ciiaBa Al-Mg—Zr u  NOpOMBIIUIEHHBIX  CIUIABOB
Al-Mg—Cu—Mn—Fe (1191) u AI-Mg—Li—Sc—Zr (1421).

enp paboThl — aHaANM3 BIMAHUA JIETUPOBAHMS Ha CTPYKTYpHO-(ha30BOE
COCTOSIHUE U MUKPOTBEPAOCTD CIIaBOB cucTteMbl Al-Mg nociie TepMooOpaboTKH.

HNcnonmp30BaHbl ~ METOABI  PAcTPOBOM  JJIEKTPOHHOM  MHUKPOCKOIIMH,
PEHTI€HOCIIEKTPAJIBbHOTO  MHKpOAaHaiau3a,  Judpakuud  0O0paTHOPACCESTHHBIX
AJIIEKTPOHOB, PEHTTEHOCTPYKTYPHOIO aHallh3a, a TaKXe METOJl H3MEpPEHHUs
MHKPOTBEPAOCTH. KOJMYECTBEHHBI AaHAIN3 3E€PEHHOW CTPYKTYpPbI BBIIIOJHEH
METOJIOM CEKYIIMX B MaTeMaTHueckoM makete OriginPro.

VYcTaHOBIEHO, UTO CBEXe3aKaleHHble Qoibru ciaBa Al-Mg—Zr cocrosar u3
NEPECHIIEHHOTO TBEPAOrO0 pAacTBOpa Ha OCHOBE allOMUHUSA. B uHTepBaie
temriepatyp omxkura 250-300°C B cTpykType (OabI MPUCYTCTBYIOT BKIIOUEHHS
gactur, ¢a3el AlsMQ, 1o TpaHHMIIaM NEHAPUTHBIX sSUYeeK W JacTUIllbl (a3el AlsZr
BBITSAHYTOW Mopdosorun. [ns ¢onbr crmaBa Al-Mg—Li—Sc—Zr o06HapyxkeHO
dbopMUpOBaHUE MEJIKO3EPHUCTOM CTPYKTYphl € MpeodsagaHueM OOJbIIEyTIIOBBIX
rpanul] 3epeH. CpenHuil pa3Mep XOpJ CEUCHHM 3€peH Ha MOBEPXHOCTH (HOJIbI
cocrasisier 7,85 MkMm. s oOpa3uoB xapakrepHo Hanuuue Tekctypsl (111). B Al-
Mg-crmutaBax onpezaeneHo GopMUPOBAHUE MOBEPXHOCTHOIO OKCUAHO-TUAPOKCHIHOTO
CJI0s1, 1OJIS TUIAPOKCUAOB B KOTOPOM BO3pacTaeT NpH JAOMOTHUTEIIBHOM JIETUPOBAHUU
JUTUEM U cKaHaueM. [Ipu BbICOKOTEMIIEPATYPHOM OTKHMI€ B MHTEpBAJIE TEMIEPATYP
orxura 300-350°C omnpeneneHo 4aCTUYHOE NUCYE3HOBEHUE THAPOKCUIAHBIX (POPM.

MakcumanbHblii yIpouHsitouuii 3pPexT npu TepMooOpadOTKE JOCTUTHYT B
CIIOKHOJIeTUpoBaHHOM cmiaBe Al-Mg-Li—Zr-Sc: mpu Temnepatypax 340-400°C
OTHOCUTEIBHOE U3MEHEHUE MUKPOTBepaocTH ¢Gobr coctasiusieT 18,3-20,1%.

CreneHb BHEIPEHUS — PE3YJIbTAThl OMYOJIMKOBAHBI B 2 CTAThsIX U 2 Te3UcCax
JOKJIa/I0B B MaTepuagax MEeKIyHapOIHBIX KOH(EPEHIIUH.

Pe3ynbTaThl McciaeioBaHMM MOTYT OBITh HMCIIOJIB30BaHbI JIS IPOU3BOJCTBA
HOBBIX MAaTEpHAJIOB C YHHMKAJIbHBIMH CBOMCTBaMH, BKJIIOYAIOIIUMHU BBICOKYIO
NPOYHOCTh,  KOPPO3MOHHYIO  CTOMKOCTh W  IJIACTUYHOCTh.  PazpaboTka
OBICTPO3aTBEPACBIINX CIUIABOB cUCTeMbl Al-Mg u onTtuMuzanusi pexMMOB HX
TEPMUYECKON 00pabOTKM HMEIOT MPAKTUYECKUM HHTEpec Ijsi MaIIMHOCTPOCHMS,
aBUALIMOHHOW IIPOMBIILUIEHHOCTH U NPEANPUATUI ITOPOIIKOBON MeTairypruu Pb.
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GENERAL DESCRIPTION OF WORK

Master’s thesis contains 53 pages, 23 figures, 9 tables, 70 references.

HIGH-RAPID CRYSTALLIZATION, Al-Mg ALLOYS,
MICROSTRUCTURE, PHASE COMPOSITION, MICROHARDNESS, THERMAL
TREATMENT

The object of the research is rapidly solidified foils of experimental alloy
Al-Mg—Zr, industrial AI-Mg—Cu—Mn—Fe alloy (1191) and Al-Mg—Li—Sc—Zr alloy
(1421).

The aim of the work is to analyze the influence of doping on the structure and
phase composition, and microhardness of alloys of Al-Mg system after heat
treatment.

Methods of scanning electron microscopy, energy-dispersive X-ray
spectroscopy, electron backscatter diffraction, X-ray diffraction analysis, and method
of microhardness measurement has been used. Quantitative analysis of the grain
structure was performed by the secant method in the OriginPro mathematical
package.

Al-Mg-Zr alloy foils are found to consist of a supersaturated solid aluminum-
based solution. The AlsMg, and AlsZr phases are present in the foil structure in the
range of annealing temperatures of 250-300°C.

For foils of Al-Mg-Li-Sc—Zr alloy, formation of fine grain structure with
predominance of large angle grain boundaries is found. The average size of the grain
chords on the foil surface is 7.85 um. The samples have texture (111).

In Al-Mg-alloys, the formation of a surface oxide-hydroxide layer is
determined, in which the proportion of hydroxides is increased with doping with
lithium and scandium. At a high temperature annealing within a range of
temperatures of 300-350°C, partial disappearance of hydroxides is found.

The maximum hardening effect in heat treatment is achieved in the complex
Al-Mg-Li-Sc—Zr alloy: the relative change in the microhardness of the foils is 18.3-
20.1% at temperatures of 340-400°C.

The degree of implementation - the results are published in 2 articles and 2
abstract of the report in the proceedings of international conferences.

The research results can be used to produce new materials with unique
properties, including high strength, corrosion resistance and ductility. The
development of rapidly solidified Al-Mg system alloys and the optimization of their
heat treatment modes are of practical interest for mechanical engineering, the aviation
industry, and powder metallurgy enterprises of the Republic of Belarus.






