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Effect of Subsequent Annealing Temperature on Dynamic
Deformation and Fracture Behavior of Submicrocrystalline Al-
4.4% Mg Alloy via Equal-Channel Angular Pressing

Y. G. Kim, Y. G. Ko, D. H. Shin, C. S. Lee, S. Lee

Abstract

The influence of subsequent annealing treatment on the dynamic deformation and the fracture behavior of
submicrocrystalline Al-4.4%Mg alloy is investigated in this study. After inducing an effective strain of 8 via equal-
channel angular pressing at 200 °C, most of the grains are considerably reduced to nearly equiaxed grains of 0.3 jm in
size. With an increment of various subsequent heat treatments for 1 hour, resultant microstructures are found to be fairly
stable at temperatures up to 200 °C, suggesting that static recovery will be dominantly operative, whereas grain growth is
pronounced above 250 °C. The results of tensile tests show that yield and ultimate tensile strength decrease, but
elongation-to-failure and strain hardening rate increase with an increase in annealing temperatures. The dynamic
deformation and the fracture behavior retrieved with a series of torsional tests are explored with respect to annealed
microstructures. Such mechanical response is analyzed in relation to resultant microstructure and fracture mode.
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Fig. 1 SEM and TEM micrographs and SADP of the Al
alloys: (a) as-pressed and annealed samples at (b) 200,
(c) 250 and (d) 300 °C. ‘A’ and ‘B’ indicate the coarse
and the ultrafine grains, respectively.
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Table 1 Room-temperature tensile properties of
submicrocrystalline Al alloy.

Sample stf;lgdth Ultimate tensile Elongation Yield
[+) .
(Mpa) Streneth (MPa) (%) ratio
A 360 395 18 091
pressed
0
200 °C 311 181 9y -
annealed
&)
250°C 262 337 - -
annealed
0
300 °C 179 125 " )ss
annealed

* Yield raito = yield strength/ultimate tensile strength
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Fig. 2 Shear stress-shear strain curves obtained from
the reom-temperature dynamic torsional tests.
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Fig. 3 SEM fractographs of the dynamically fractured

specimens: (a) as-pressed and annealed samples
at (b) 200, (c) 250 and (d) 300 °C.
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