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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. BiiuB sieryBaHHS SC Ha CTabiIbHICTh CTPYKTYPU CILJIaBiB Ha OCHOBI cucremu Al-Mg

2. Effect of Sc alloying on the structure stability of Al-Mg-base alloys

Pedepar:

1. Inceprariiio MprucBs9eHO JOCTiIKEeHHSIM KiHeTHKY i mopdodiorii BuninenHs ¢as B nuBapHux Al-(10-14)%Mg i
TaKux, o nedopmyroTscs, Al-4,5%Mg crnizaBax B IPOLECi CTapiHHS, BIUIMBY SC Ha 11i IIPOLIECH, & TAKOXK BUBYEHHIO
CTabiJIbHOCTI CTPYKTYPHUX CTaHIB [P JOBrOTPUBAJIil eKcIlyarauii. JJocaiIpkeHHs TPOBEIEeHO METOAAMU
peHTreHorpagivHoro, eJ1eKTPOHHOMIKPOCKOIIIYHOTO, PE3UCTOMETPUYHOr0, METaIorpadivHoro, JI0pOMETPUYHOTO
aHaslizy Ta MexaHiYHuX BUIIpOOyBaHb. [IoKazaHo, 110 Ipy BUOOPI ONTUMAJIBHOTO PESKUMY FOMOTreHizallii leryBaHHsI
JnuBapHoro ciiasy Al-10%Mg ckaHpieM B KinbkocTi 0,1-0,15% ycyBae CTPyKTypHi HEOIHOPIGHOCTI B IPOCTOPOBOMY
PO3I0AiNi YaCTUHOK (a3, o BULISIOTHCS IIPU CTAPiHHI, YIIOBIIbHIOE 3aPOAKEHHS i PiCT UUX (a3 y BCix
TeMIIepaTypPHUX iHTepBasax cTapiHHS. JloBeneHo, o Npu ckiazi suapHoro ciasy Al-10%Mg-0,1%Sc 3a paxyHOK
ONTUMAaJIbHOI'O BUOOPY PEKUMIB TEPMOOOPOOKH (roMOTreHi3allii i rapTyBaHHs) 3a06e31euyeThCsl MiJBUILLEHHS
XapaKTEPUCTUK MILJHOCTI i 3ar1o6iraHHs BTpaTi IJIACTUYHOCTI B IIPOLIECi IPUPOAHOTO CTApPiHHS NIPU TPUBAJii
ekcrryaraii. [TokasaHo, 1o Mpu 0gHOYaCHOMY JieryBaHHi ciiaBy Al-4,5%Mg, mo nedopMyeTbCsl, CKaHieM i

LIMPKOHieM ab0 cKaHJieM i ragHieM YTBOPEHHS B IIPOLieCi CTapiHHS KOMIIO3UTHUX YaCTUHOK Tuiy Al3Sc/AI3X (X =



Zr, Hf) no3BoJisie miiBUINUTY TEMIIEPATYPHY CTaOIBHICTD CIIJIaBY 3a PaXyHOK YIIOBiIbHEHHSI [TPOLIECIB KOoasleCLeHIii

i 3CyBy TeMIlepaTypHOTO iHTepBasy CTapiHHS [0 6iblll BUCOKUX TEMIIEpaTyp.

2. The studying of the kinetics and morphology of the precipitation of surplus phases in castable Al-(10-14)wt.%Mg
and deformed Al-4,5wt.%Mg alloys in the process of ageing, the effect of Sc alloying on these processes, and also
stability of the structure states of Al-Mg-based alloys during the prolonged exploitation are presented in the
thesis. The X-ray methods, transmission electron microscopy, resistometry, conventional optic microscopy,
hardness and mechanical testing were used in the researches. It has shown that the choice of the optimum regime
of the homogenization together with the alloying of castable Al-10wt.%Mg alloy by 0,1-0,15wt.% of scandium
removes structural heterogeneity in the spatial distributing of the particles of the phases precipitated during the
ageing, reduces the nucleation and growth of these phases in all temperature intervals of the ageing. It has proved,
that the correct choice of the regimes of the heat treatment (homogenizations and quenching) of the castable Al-
10%Mg-0.1%Sc alloy provides the increase of strength properties and prevents of the deterioration of plasticity
caused by the natural ageing process during the prolonged exploitation. It has shown, that the simultaneous
alloying of the deformed Al-4.5%Mg alloys by scandium and zirconium or scandium and hafnium provides the
formation of composite particles of Al3Sc/AI3X (X = Zr, Hf) during the ageing, which promote temperature stability
of alloys due to deceleration of the coalescence processes and shift of the temperature interval of the ageing to
more high temperatures.
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