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Enhancement of Mechanical Properties of 5052 Al Alloy
by Cryogenic and Warm rolling
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Abstract

Cryogenic rolling combined with warm rolling has been found more effective than a single cryogenic rolling process in
improving the strength of a 5052 Al alloy. In this study, cryo-rolled 5052 Al alloys were warm-rolled at 175°C. A notable
increase of tensile strength was achieved by the precipitation during warm rolling process. Mechanical behavior of this

alloy was investigated using hardness and tensile tests. It was found that the cryogenic rolling process combined with

warm rolling process was very effective in improving tensile strength.
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Fig. 1 TEM micrographs of 5052 Al alloy, (a)
deformed at cryogenic temperature with
55% reduction and (b) deformed at
cryogenic temperature with 80% reduction
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Fig. 2 TEM micrographs of 5052 Al alloy deformed at
cryogenic temperature with 55% reduction and
at warm temperature with 25% reduction (a)
175C, (b) 200C, (c) 250 C and (d) 300C
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Fig. 3 DSC curves for 5052 Al alloy, (a) deformed
with 80% reduction at cryogenic
temperature, (b) deformed with 55% at
cryogenic and 25% at 175°C temperature
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Fig. 4 The stress-strain curves of 5052 Al alloy
deformed at cryogenic with 55% reduction
and warm temperature with 25% reduction
at different rolling temperature
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