
ÀËÞÌÈÍÈÉ È ÅÃÎ ÑÏËÀÂÛ
DOI: 10.30906/mitom.2025.7.21-21

ÓÄÊ 669.017:621.785.78:669.715:546.63:546.831:620.17-18:620.193.2

Âëèÿíèå äîáàâîê Sc è Zr íà ìèêðîñòðóêòóðó, ìåõàíè÷åñêèå
ñâîéñòâà è êîððîçèîííûå ñâîéñòâà àëþìèíèåâîãî ñïëàâà 7075
ÖÈÍÞÝ ×ÆÓ1, ÑÈÍÜÈÍ ÒÝÍ1, ×ÆÝÍ ÄÓÀÍÜ1, ÑßÎ ÕÝ1, ÃÎÆÓÍ ×ÆÎÓ1, ÖÇÈÍÜÔÛÍ ËÝÍ2

1 Øêîëà ìàòåðèàëîâåäåíèÿ è ìàøèíîñòðîåíèÿ, Óíèâåðñèòåò Öçèíàíü, ã. Öçèíàíü, Êèòàé (mse zhougr@ujn.edu.cn)
2 Êëþ÷åâàÿ ëàáîðàòîðèÿ ëåãêèõ ìàòåðèàëîâ, Íàíêèíñêèé òåõíè÷åñêèé óíèâåðñèòåò, ã. Íàíêèí, Êèòàé (jfleng@126.com)

Èçó÷åíî âëèÿíèå ðàçëè÷íîãî ñîäåðæàíèÿ Sc è Zr íà ìèêðîñòðóêòóðó, ìåõàíè÷åñêèå ñâîéñòâà è êîððîçè-

îííóþ ñòîéêîñòü àëþìèíèåâîãî ñïëàâà 7075 ïîñëå òåðìè÷åñêîé îáðàáîòêè T6. Ïîñëå îáðàáîòêè íà

òâåðäûé ðàñòâîð è äâóõñòóïåí÷àòîãî ñòàðåíèÿ êîãåðåíòíûå ÷àñòèöû Al3(Sc, Zr) ýôôåêòèâíî çàêðåï-

ëÿëè äèñëîêàöèè è ãðàíèöû ñóáçåðåí, ÷òî ïðåïÿòñòâîâàëî ïðîöåññó ðåêðèñòàëëèçàöèè ñïëàâà è èçìåëü-

÷àëî çåðíà. Áëàãîäàðÿ óïðî÷íåíèþ çà ñ÷åò èçìåëü÷åíèÿ çåðíà è óïðî÷íåíèþ ïî Îðîâàíó, ïî ñðàâíåíèþ ñ

àëþìèíèåâûì ñïëàâîì 7075 áåç äîáàâëåíèÿ Sc è Zr, àëþìèíèåâûå ñïëàâû 0,1Sc – 0,2Zr – 7075 è

0,2Sc – 0,4Zr – 7075 ïðîäåìîíñòðèðîâàëè çíà÷èòåëüíîå ïîâûøåíèå ïðåäåëà ïðî÷íîñòè íà ðàñòÿæåíèå

(íà 88 è 124 ÌÏà ñîîòâåòñòâåííî) è ïðåäåëà òåêó÷åñòè (íà 138 è 141 ÌÏà ñîîòâåòñòâåííî). Óñòà-

íîâëåíî òàêæå, ÷òî ñîâìåñòíîå äîáàâëåíèå ýëåìåíòîâ Sc è Zr ïðåïÿòñòâóåò ðîñòó è óêðóïíåíèþ ôà-

çû �� è ïðåäîòâðàùàåò îáðàçîâàíèå áîëåå êðóïíîé ôàçû � (MgZn2 ) âäîëü ãðàíèö çåðåí, çà ñ÷åò ÷åãî

óìåíüøàåòñÿ ñêëîííîñòü ñïëàâà ê îáðàçîâàíèþ ïèòòèíãîâûõ ÿçâ è, êàê ñëåäñòâèå, ïîâûøàåòñÿ êîð-

ðîçèîííàÿ ñòîéêîñòü.
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ðîçèîííàÿ ñòîéêîñòü.
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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 Al3(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

0.2Sc – 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 �� phase, and prevented the formation of larger � (MgZn2 ) phase along the grain boundary, re-

ducing the generation of pitting pits, thus improving its corrosion resistance.
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