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Abstract: The Al-Zn-Mg-Sc~Zr alloy was prepared by ingot-metallurgy processing - The tensile me—
chanical properties of the studied alloys at different treatments were tested and the microstructure
and mechanical properties of the alloy was studied by using optical microscope and transmission mi—
croscope - The results show that the minor Sc and Zr can greatly fine the grain size of the Al Zn-M g
alloy ingots. Minor Sc and Zr can remarkably improve the properties of the AlZn-Mg alloys. The
strengthening mechanisms are considered as fine grain strengthening, substructure strengthening,
and dispersion strengthening.

Key words: Al-Zn-Mg alloy; Sc; Zr; microstructure; mechanical properties

Sc (99.9%) Al3Sc  Al-4Zr ,
" Al-6.2Zn-2.0Mg  Al-
Se  Zr 6.2Zn-2. OMg-0. 258¢-0. 12Zr 460
Al-Mg 1 12h 2mm :
Se , Se  Zr 92% 465 ,
Se t-A . 120 (0 24h)
Al~ZnMg ,
, POLYVER-MET :
) Se¢  Zr ,
Se  Zr , 4% , -25
AlZn-Mg H-800
1 2

(99. 98% ) (99.92%) 2.1



30 /2001 7

AlZnMg AlZn-M gScZr 2") o (1) 30MPa, 0o
1 40M Pa; 465 30min , 2 o
1 : , Se¢ Zr 445M Pa, 0v.2 299M Pa, 1* b
332 , O 170 . 113 129 ;
1 Al Zn Mg 120M Pa, ov.2 M Pa M Pa
Table I The mechanical properties of ’ ’
two studied Al-Zn-Mg alloys ’ ’ Sc
Zr 24h 543M Pa,
AlZn-Mg Al“Zn-Mg-Sc~Zr
5 509M Pa, 10. 6%, Sec Zr
R I X7 P P 450M Pa, 405M Pa,
/MPal|/MPa /MPal MPa| /%
10% s Sc Zr Al-
357 | 254 | 15.2| 387 | 294 [12.9
Zn-Mg , 100MPa,
465 /30min, 332 [ 170 | 26.0| 445 | 299 [17.4
465 /30min+ 120 /3h | 416 | 357 | 15.0 | 490 | 447 |13.0 2.2
465 /30min+ 120 /12h | 439 | 376 [ 13.0| 494 | 458 |10.7 Al—Zn—Mg Al—Zn—Mg—Sc—Zr
465 /30min+ 120 /24h | 450 | 405 [ 10.0| 543 | 509 |10.6 1
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1 (a) 27 ; (b 1¥ ;
(c) 2* 3 (d) 1¥ 3 (e) 2* ( ); () 1% 460 /30min+ 120 /Oh
Fig- 1 Optical microstructures of two studied alloys (a) 2* as—cast microstructure;
(b) 1# as-cast microstructure; (c) 2# as-hot rolled microstructure; (d) 1¥ as-hot rolled microstructure;

(e) 2% particles within some grains; (f) 1 465 /30min+ 120 /Oh
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2 (a) 2% s (b) 1# ; () 2465
(d) Al (Se Zr) EDP ; (¢ 2%465 /30min+ 120 /24h  ; (f) 17460 /30min+ 120 /24h
Fig.2 TEM microstructure of two studied alloys

(a) 2* TEM microstructure of as-hot rolled; (b) 14 TEM microstructure of as-hot rolled;
(c) 2% 465 TEM microstructure of solid state; (d) EDP of Als (Se, Zr) partical;
(e) 2 TEM microstructure of 465 /30min+ 120 /24h; (f) 1¥ TEM microstructure of 465 /30min+ 120 /24h
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