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ABSTRACT  Al-1.5Mg-0.3Sc alloy wires were prepared by SCR process and on—line solution, the
effects of aging treatment on the microstructure, tensile property of the alloy wires formed by shearing—
cooling-rolling (SCR) under different on-line solution temperature were studied. The results show that the
grain of the alloy wires is very fine, Al3Sc dispersoids precipitating from the supersaturated solid solution
in the heating process can effectively pin dislocation .As the on-line solution temperature decrease, the
degree of dispersion of precipitated phase (Al3Sc) increase, while the tensile strength and elongation of the
alloy increase. However, the tensile strength decrease under over-aging, but the elongation still increase
with the increase of aging time. The elongation can be up to peak value at aging 8 h.
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Table 1 Processing parameters of artificial aging of Al-Mg-Sc alloy

. Solution Aging . .
Specimens Aging time/h
temperature/C temperature/'C
) 340 0.5 1 1.5 2 2.5 3 4 6 8 10
330 0.5 1 1. 2 2.5 3 4 6 8 10
A 540 5
320 0.5 1 1.5 2 2.5 3 4 6 8 10
300 0.5 1 1.5 2 2.5 3 4 6 8 10
340 0.5 1 1.5 2 2.5 3 4 6 8 10
330 0.5 1 1.5 2 2.5 3 4 6 8 10
B 530
320 0.5 1 1.5 2 2.5 3 4 6 8 10
300 0.5 1 1.5 2 2.5 3 4 6 8 10
340 0.5 1 1.5 2 25 .3 4 6 8 10
330 0.5 1 1.5 2 2.5 3 4 6 8 10
C 520
: 320 0.5 1 1.5 2 2.5 3 4 6 8 10
300 0.5 1 1.5 2 2.5 3 4 6 8 10

%+ 2 Al-Mg-Sc A48 ARRGCE T EREESTHHRE
Table 2 Peak tensile strength of at different treatment Al-Mg-Sc alloy wire

. Solution Aging Aging Peak tensile
Specimens
temperature/ C temperature/C time/h strength/MPa

340 2 284
330 2.5 289

A 540
320 3 292
300 35 285
340 2 289
330 2.5 294

B 530
320 3 299
300 3.5 290
340 2 294
330 2.5 299

C 520
320 3 304
300 3.5 292
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Fig.1 Relationship between tensile strength and ag-
ing time at different on-line solvus tempera-
tures for Al-Mg-Sc alloy wire (a) 540 C; (b)
530 C; (c) 520 T
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Fig.2 Relationship between elongation and aging
time at different on-line solvus temperatures
for Al-Mg-Sc alloy wire (a) 540 C; (b) 530 C;
(c) 520 T
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Fig.3 Optical micrographs of Al-Mg—Sc alloy by on-line solution and water quenching (a) macrostruc-

ture of alloy, (b) microstructure of alloy
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B 4 7E 320 CHI%L 3 h Al-Mg-Sc &4+ TEM A4
Fig.4 TEM micrographs of aged Al-Mg-Sc alloy wire at 320 C (a). (b) A wire aged for 3 h, (c). (d)
C wire aged for 3 h, (e), (f) C wire aged for 4 h
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