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Formation of ultrafine Grains in the Al 5083 Alloy
by Cryogenic Rolling Process

Y.B.Lee*, H.J.Sim* and W.J.Nam"

Abstract

The large deformation at cryogenic temperature would be one of the effective methods to
produce large bulk UFG materials. The effects of annealing temperature 150~300C, on
microstructure and mechanical properties of the sheets received 85% reduction at cryogenic
temperature were investigated. In comparison with those at room temperature. Annealing of
5083 Al alloy deformed 85%, at 200C for an hour, results in the considerable increase of
tensile elongation without the great loss of strength and the occurrence of equiaxed grains

less than 300nm in diameter
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Fig. 1 Polarzation optical mlcrographs of Al 5083 alloy
deformed at cryogenic temperature with (2)0%
(b)44% (c) 60% (d) 85% reduction
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Fig. 2 Variations of hardness in Al 5083 alloy
deformed at cryogenic temperature.
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Fig. 3 Mechanical properties of Al 5083 alloy,
deformed at cryogenic and reoom temperature
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Fig. 4 TEM micrographs of Al 5083 alloy deformed at
(a) eryogenic (b) room temperature with
85%reduction
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Fig. 6 TEM micrographs of Al 5083 alloy,cryo-rolled with 85% reduction and annealed at 200~250 C

for 1hr : (a) 200°C 1hr (b) The presence recrystallized grains of 1.5~2um in a diameter, and
non-recrystallized grains (c) elongated and equiaxed grains in non-recrystallized regions of (a);
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Fig.7 The effect of annealing temperature on
mechanical properties of 5083 Al alloy,
rolled at cryogenic and room temperatures.
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