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Bnuaxuue no6aBok Sc M Zr HA MUKPOCTPYKTYPY, MEXaHM4YecKue
CBOWCTBA M KOPPO3WOHHbIE CBOWCTBA ankOMUHWEBOro cnnasa 7075
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H3yueno srusanue pasnuynozo cooepoicanust Sc u Zr Ha MUKPOCIMPYKIYPY, MEXaHU4ecKue c60lcmed U KOpposu-
OHHYIO CMOUKOCmb antomMunueso2o cniasa 7075 nocie mepmuyeckot oopabomxu T6. Ilocie obpabomku Ha
meepovlil pacmeop u 08YXCNyNneHuamoz0 cmapenus kocepenmuule uacmuysi Al;(Sc, Zr) s¢pgpexmusno 3axpen-
JANU OUCTOKAYUU U SPAHUYDBL CYO3ePen, YUMo NPensimcmeosano Npoyeccy peKpUCmAarLiu3ayuu CHIA6a U usmelb-
uano 3epna. bracooaps ynpounenuio 3a cuem uzmenvuenus 3epua u ynpounenuio no Oposamy, no cpasHenuio ¢
antomunuesvim cnaasom 7075 6e3 odobasnenus Sc u Zr, amomunuesvie cnaasvl 0,1Sc — 0,2Zr — 7075 u
0,28¢ — 0,4Zr — 7075 npodemoncmpuposanu sHauumenbHoe nogblileHue npedeid NPOoYHOCMU Ha PACMANCEHUe
(na 88 u 124 MIla coomeemcmeenno) u npedena mexkywecmu (Ha 138 u 141 MIla coomeemcmeenno). Yema-
HOBIEHO maxaice, 4mo coemecmuoe 0odasienue dnemenmos Sc u Zr npenamcmeyem pocny u yKpynuenuo ga-
361 ' u npedomepawaem odpazosanue bonee KpynHou ¢aszvl | (MgZn;) 60onb epanuy 3epew, 3a cuem ue2o
VMeHbUAemcsl CKIOHHOCHb CHAABA K 00PA308ANUI0 NUMMUHSO6bIX 36 U, KAK C1e0Cmeue, NOGbIUAemcs Kop-
PO3UOHHASL CMOUKOCTb.

Knrouesvie cnosa: antomunuesblii cias 7075; pekpucrammuzanus; yactusl Aly(Sc, Zr); yrpouHeHue; Kop-
pO3UOHHAsI CTOMKOCTb.
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Effect of Sc and Zr additions on microstructure, mechanical
properties and corrosion hehavior of 7075 aluminum alloy
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The effects of different contents of Sc and Zr on the microstructure, mechanical properties and corrosion resis-
tance of 7075 aluminum alloy after T6 heat treatment were studied. After solid solution and two-step aging,
coherent Al;(Sc, Zr) particles effectively pinned dislocations and subgrain boundaries, which hindered the
recrystallization process of the alloy and refined the grains. Through fine grain strengthening and Orowan
strengthening, compared with 7075 aluminum alloy without adding Sc and Zr, 0.1Sc — 0.2Zr — 7075 and
0.25¢ — 0.4Zr — 7075 aluminum alloys exhibited significant improvement in ultimate tensile strength (in-
creased by 88 MPa and 124 MPa respectively) and yield strength (increased by 138 MPa and 141 MPa re-
spectively). In terms of corrosion resistance, the co-addition of Sc and Zr elements hindered the growth and
coarsening of n' phase, and prevented the formation of larger n (MgZn;,) phase along the grain boundary, re-
ducing the generation of pitting pits, thus improving its corrosion resistance.

Keywords: 7075 aluminum alloy, recrystallization, Al;(Sc, Zr) particles, strengthening, corrosion resistance.

Original article submitted 05.01.2024. The full article will be published in the translated
version of the journal “Metal Science and Heat
Treatment”, November, 2025, V. 67, Is. 7 — 8.

ISSN 0026-0819. “MeTtannosepexue 1 TepMuyeckas oopabotka metannos”. Ne 7 (841). 2025 . 21



