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Effects of rolling condition on recrystalized structure and

strength in over-aged 7075 Al alloy
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Abstract We studied on the effects of hot-worm rolling on recrystalized structures and tensile strength
in over-aged 7075 Al alloy, to develop the process for improving properties. [t showed more clear effect
of the grain refinement with over-aging before plastic deformation. That means, the coarse precipitates
from over-aging play a roll as nucleation sites in the course of recrystallization. And on this study, the
relations between yield strength and grain size was not satisfied with Hall-Petch equation because of the
elongated structure, but the yield strength is proportional to aspect ratio of grains. In TMT process for
improving strength and toughness, the worm working is available for increase of those properties than

cold working.
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Table 2. TMT process for experiment

No. | Solid solution | O

1-11 480°C/6hr 400°C/10hr +74%R
1-2 | 480°C/6hr 400 (,/IOhrH}l’/g
2-1, 480°C/6hr \ 400 ‘C/10hr+87%R

371 480C/6hr
3-2 480C/6hr
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Table 1. Chemical composition of 7075 Al alloy(wt%)
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Fig. 1. Schematic illustration of the method for

grain size measurement
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Photo. 1 Typical microstructures of as received
7075 aluminum alloy specimen
(A) QOuter section (B) Inner section
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Photo. 2. Microstructures of 7075Al alloys for various TMT processes
(A) 1-1 process, (B) 1-Zprocess, (C) 2-1 process
(D) 3-1 process, (E) 3-2 process
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Photo.3 Analysis of coarse particles in 7075aluninum alloy
(A) Scanning electorn micrograph of coarce particles
(B) X-ray mapping of Fe distribution
(C) X-ray mapping of Cu distribution
(D) Compositional analysis of coarse particles
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Fig. 2. Change of grain size with reduction rate
for 7075Al alloys
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Photo.4 Microstructures of 7075A1 alloys rolled at
high and low temperature (A) 70% rolled at 425
C, (B) 70% rolled at 220°C
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Fig. 3. Change of yield strength with grain size for
7075Al alloys
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Fig. 4. Change of tensile and vield strength with
aspect ratio for 7075A1 alloys
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Fig. 5. Change of elongation with aspect ratio and
working temperature for 7075 aluminum alloy
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