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Rolling of AZ31 Alloy and Microstructure of Rolled Plates

T. K. Ha, H. T. Jeong, H.-J. Sung, W. J. Park

Abstract

The effect of warm rolling under various conditions on the microstructure and mechanical property was investigated
using an AZ31 Mg alloy sheet. Several processing parameters such as initial thickness, thickness reduction by a single
pass rolling, rolling temperature, roll speed, and roll temperature were varied to elicit an optimum condition for the warm
rolling process of AZ31 Mg alloy. Microstructure and mechanical properties were measured for specimens subjected to
rolling experiments of various conditions. Warm rolling of 30% thickness reduction per pass was possible without any
side-crack at temperatures as low as 200°C under the roll speed of 30 m/min. The initial microstructure before rolling was
the mixed one consisting of partially recrystallized and cast structures. Grain refinement was found to occur actively
during the warm rolling, producing a very fine grain size of 7 mm after 50% reduction in single pass rolling at 200°C.
Yield strength of 204MPa, tensile strength of 330MPa and uniform elongation of 32% have been obtained in warm rolled
sheets.
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Fig. 1 Optical micrographs of as-received AZ31B Mg
alloy sheet,
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Fig. 2 Dimensions of V-notch Charpy impact
specimen.
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- Initial thickness of sheets: 3 and 6 mm.

- Thickness reduction per pass: 18, 33, 40, and 50 %.
- Rolling temperature: 25, 100, 150, 200 and 250°C.
- Rolling speed: 10, 20, and 30 m/min.

- Temperature of roll: 25 (no heating) and 100°C.
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Fig. 3 Impac energy as a function of temperature.
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Table 2 Mechanical properties of AZ31 Mg sheet
rolled at 200°C by various reductions.

Yield Tensile
Reduction Elongation

Stress Stress

(%) (%)
{MPa) (MPa)

0 149 307 21

18 200 318 25

30 191 324 29

50 204 330 32
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