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Texture and Plastic Strain Ratio Changes during a 2 Step Asymmetric
Rolling and Annealing of AA5083 Al Alloy Sheet
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Abstract

The plastic strain ratio is one of the factors that affect the deep drawability of Al alloy sheet. The deep drawability of Al
alloy sheet is limited because of its low plastic strain ratio. Therefore an increase in the plastic strain ratio to improve the
deep drawability of Al alloy sheet is needed. The current study investigated the increase of the plastic strain ratio and the
change in texture of AA5083 Al alloy sheet after a 2 step asymmetric rolling with heat treatments. The average plastic strain
ratio of initial AA5083 Al alloy sheets was 0.83. After the first asymmetric rolling step of 88% deformation and subsequent
heat treatment at 320°C for 10 minutes the value was still 0.83. After the second asymmetric rolling of 14% reduction and
subsequent heat treatment at 330°C for 10 minutes the plastic strain ratio rose to 1.01. The average plastic strain ratio after
the 2 step asymmetric rolling and heat treatment is 1.2 times higher than that of initial AA5083 Al alloy sheet. This result is
related to the development of ND/<111> texture component after the second asymmetric rolling and heat treatment.
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Fig. 1 Pole figures of AA5083 Al alloy sheets; (a) initial
specimen, (b) the 1% 88% asymmetric rolling, (c)
subsequent heat treatment at 320°C for 10
minutes, (d) the 2™ 7% asymmetric rolling, (e)
subsequent heat treated at 330°C for 10 minutes,

(f) the 2" 14% asymmetric rolling, (g)
subsequent heat treated at 330°C for 10 minutes,
(h)y the 2™ 20% asymmetric rolling, (i)

subsequent heat treated at 330°C for 10 minutes
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Fig. 2 ODFs of AA5083 Al alloy sheets; (a) initial
specimen, (b) the 1* 88% asymmetric rolling,
(c) subsequent heat treatment at 320°C for 10
minutes, (d) the 2™ 7% asymmetric rolling, (e)
subsequent heat treated at 330°C for 10 minutes,
(f) the 2" 14% asymmetric rolling, (g)
subsequent heat treated at 330°C for 10 minutes,
(h) the 2" 20% asymmetric rolling, (i)
subsequent heat treated at 330°C for 10 minutes
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Table 1 The calculated r-values and |Ar|variations of AA5083 Al alloy sheets; initial specimen, the 1% 88%
asymmetrically rolled and subsequent heat treated specimens at 320°C for 10 minutes, the 2™ 7, 14 and
20% asymmetrically rolled and subsequent heat treated specimens at 330°C for 10 minutes

Specimen conditions

r-value

r | Ar
0° 45° 90°

Initial specimen

1% 88% asymmetric rolling

053 | 1.12 | 0.55 | 0.83 | 0.58
012 | 182 | 0.20 | 0.99 | 1.67

1* 88% asymmetric rolling and subsequent heat treatment at 320°C for 10 min. 043 | 1.14 | 0.60 | 0.83 | 0.62

2" 7% asymmetric rolling

0.43 | 1.04 | 055 | 0.76 | 0.55

2" 7% asymmetric rolling and subsequent heat treatment at 330°C for 10 min. 049 | 1.03 | 069 | 081 | 0.44

2" 14% asymmetric rolling

048 | 1.21 | 0.68 | 0.89 | 0.63

2" 14% asymmetric rolling and subsequent heat treatment at 330°C for 10 min. | 0.48 | 1.47 | 0.61 | 1.01 | 0.92

2" 20% asymmetric rolling

0.77 | 1.08 | 0.47 | 0.85 | 0.47

2" 20% asymmetric rolling and subsequent heat treatment at 330°C for 10 min. | 0.64 | 1.13 | 0.48 | 0.85 | 0.58
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Fig. 3 The calculated r-values and |Ar|variations of AA5083 Al alloy sheets; initial specimen, the 1% 88%
asymmetrically rolled and subsequent heat treated specimens at 320°C for 10 minutes, the 2™ 7, 14 and 20%
asymmetrically rolled and subsequent heat treated specimens at 330°C for 10 minutes
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