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Effects of solution and aging on microstructure and properties of
Al-Zn-Mg-Sc-Zr alloy sheet
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Abstract: The effects of solution and aging treatment on the microstructure and mechanical properties of
Al-Zn-Mg-Sc-Zr aluminum alloy sheet were studied by hardness, tensile tests, electric conductivity measurement, optical
microscopy and electronic microscopy. The results show that, the appropriate heat-treatment regime of Al-Zn-Mg-Sc-Zr
aluminum alloy sheet is solution treated at 470 ‘C for 1 h and water quenching, and then aged at 120 C for 24 h. Under
this condition, the mechanical properties of oy, gy, and Js, the hardness and conductivity reach 587MPa, 564 MPa, 8.95%,
155HB and 34.5%(IACS), respectively. As the increases of the solution temperature and time, the major remainders
disappear gradually and the strength of the alloy is improved. During the aging process, 7’ and # phases precipitate from
the solid solution, with the increase of the aging time, the #' and # phases are both coarsened, and so as the precipitate
free zone(PFZ). The high strength is mainly due to the subgrain strengthening caused by the addition of Sc and Zr, the
Al;(Sc, Zr) particles and the precipitation of 5’ phase.
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Table 1 Chemical composition of alloys (mass fraction, %)
Zn Mg Sc Zr Ti Si Fe Al
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Table 2 Solution and aging treatments of alloy

Technique  Solution Solution Aging Aging
No.  temperature/’C  time/min temperature/’C time/ h
450, 460, 470,
1 480, 490 60 120 24
20, 40, 60

2 470 80, 100 120 24

470 60 110,120,130 24
4 470 60 120 0-32
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Fig.1 Effect of solution temperature on properties of alloy sheet solution treated for 1 h: (a) Tensile mechanical properties; (b) HB

and conductivity
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Fig.2 Effects of solution time on properties of alloy sheet at 470 ‘C : (a) Tensile mechanical properties; (b) HB and conductivity
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Fig.3 BSE microstructures of Al-Zn-Mg-Sc-Zr
alloy sheets after different solution treatments:
(a)450 C, 1 h; (b)470 'C,1h; (c)490 C,
1 h; (d) 470 °C, 20 min; (e) 470 ‘C, 100 min
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Fig.4 Effect of aging temperature on properties of alloy sheets: (a) Tensile mechanical properties; (b) HB and conductivity
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Fig.5 Effect of aging time on properties of alloy sheets aged at 120 C: (a) Tensile mechanical properties; (b) HB and conductivity
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Fig.6 TEM images of Al-Zn-Mg-Sc-Zr alloy under different heat treat conditions: (a) Cold rolling; (b), (c) Solution; (d) Underaged
at 120 'C for 2 h; (e) Peak aged at 120 ‘C for 24 h; (f) Overaged at 120 ‘C for 32 h
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