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The Al-7.7Zn-2.0Mg-1.9Cu-0.1Zr-0.1Sc alloy exhibited excellent elongation by the new

thermomechanical treatment (TMT) process; solution treatment and furnace cooling—hot and cold rolling and
then annealing for short time. Tensile test at high temperature from 430 to 500°C has been performed with
various strain rates using for the Al-7.7Zn-2.0Mg-1.9Cu-0.1Zr-0.1Sc alloy obtained by the TMT process. The
elongation of the Al-7.7Zn-2.0Mg-1.9Cu-0.1Zr-0.1Sc was 550% tensile tested at 470°C temperature and 2.2 X

1031

strain rate. The m value of Al-7.7Zn-2.0Mg-1.9Cu-0.1Zr-0.1Sc alloy deformed 85% increased from 0.33

to 0.46 with increasing total elongation. This new TMT process was very simple and easy to make the sheets

in the company.
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Fig. 1. Comparison of high temperature deformation procesees
between new TMT process (a) and commercial TMT process”

(b).
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Fig. 3. Micrographs of (a) TEM and (b) SEM of the annealed
A alloy. The particle of X was clarified to ALCu phase by
EDX.

Fig. 2. Microstructures of the A alloy (a) as-extrution, as-rolled in (b) 62%, (c) 80%, and (d) 85% reduction ratio.

Table 1. Chemical composition of the A alloy.

(wt%).

Al Zn Mg Cu

Cr Zr Sc Fe Si

A 88.2 7.7 20 1.9
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Fig. 4. XRD results of A alloy. (a) extruded specimen, (b)
annealed specimen, and (c) tensile tested specimen,
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Fig. 5. SEM micrographs of gauge part of tensile tested specimen at 470°C using the A alloy with 85% reduction rate.
(@ € =1X107s", (b) € =1 X107, (c) € =22X 107", (d) € =5X10%".
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Fig. 6. Cavity stringer of gauge part after tensile tested specimens with 85% reduction rate at 470°C. (a) € =1 X107,
(b) € =1X107%", (c) € =22X 107", (d) € =5X 10", The arrows showed the tensile test direction.
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Fig. 7. Effect of strain rate (a) and temperature (b) on true
stress-true strain behavior of the A alloy. The results in (a)
were obtained at 470°C and (b) were obtained at 2.2 X 107%s™".
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Fig. 8. Effect of reduction ratio on true stress-true strain of A
alloy (2.2 X10°s and 470°C).
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Fig. 9. Effect of reduction ratio on the elongation-strain rate at
470° in A alloy.
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Fig. 10. Effect of reduction ratio on the elongation-temperature
at 2.2 X107 strain rate in A alloy.
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Fig. 11. The variation of flow stress logc with logé in A
alloy.
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Fig. 12. Effect of reductuion ratio on the coefficient of strain
rate sensitivity(m)-strain rate in the A alloy.
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