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Formation of Ultrafine Grain and Recrystallization in 1050 Al
Alloy Rolled at Cryogenic Temperature

Y. B. Lee, H. L. Song and W. J. Nam

Abstract
The deformation and annealing behaviors of a 1050 Al alloy deformed at cryogenic temperature were investigated,
focusing on the evolution of microstructures and mechanical properties. Especially, the effects of annealing temperature,
150~300C, on microstructures and mechanical properties of the sheets received reduction of 88% at cryogenic temperature
were investigated. The significant change in mechanical properties with the annealing temperatures of 200~300C would
be attributed to the variations in the volume fraction of recrystallized grains and coarse equiaxed grains.
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Table 1 Chemical composition(wt%)

Fe
0.4

Al
99.3

Cu
0.05
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Fig. 1 Polarzation optical micrographs of Al 1050
alloy deformed at cryogenic temperature wit
h reductions of (a) 0%, (b) 48%, (c) 6
7% and (d) 88%
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Fig. 2 TEM micrographs of Al 1050 alloy deformed at cryogenic temperature with reductions of (a) 48%,

(b) 67% and (c) 88%
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Fig. 4 DSC curve, deformed at cryogenic temperat
-ure with 88% reduction in 1050 Al alloy

Fig. 5 Optical micrographs of Al 1050 alloy, cryo-
rolled with 88% reduction and 1hr annealed
at various temperatures of (a) 200 C, (b)
250C, () 275°C and (d) 300TC
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Fig. 6 The effect of annealing temperature on me
chanical properties of 1050 Al alloy, rolled
at cryogenic temperature
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Fig. 7 TEM micrographs of Al 1050 alloy, cryo-rolled with 88% reduction and annealed for 1hr at
(a) 150°C, (b) -(c) 200C, (d) -(¢) 250C and (f) 300C
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