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Abstract

The plastic strain ratio is one of the factors that affect the deep drawability of metal sheets. The plastic strain ratio of fully
annealed Cu sheet is low, due to its texture being {001}<100>. In this study, in order to increase the plastic strain ratio of Cu
sheets we investigated the effect of two treatments: 1% the sheet was asymmetrically rolled and annealed, and 2™ the sheet was
symmetrically and asymmetrically rolled and subsequently annealed. The average plastic strain ratio (Rm) of the initial Cu sheet was 0.95
and | Ar| was 1.27. After the 2™ treatment of 5.3% symmetric rolling and annealing of Cu sheet at 1000°C for 60 min in Ar gas
condition, the Ry, was 2.29 times higher and the | Ar| was 1.44 times higher than that of initial Cu sheet specimen. After the 2™
treatment of 8.2% asymmetric rolling and annealing of Cu sheet at 1000°C for 60 min in Ar gas conditions, the Ry, was 2.51 times
higher and | Ar| was 0.53 times lower than that of the initial Cu sheet specimen. These results can be attributed to the change
in texture of the Cu sheets due to the differences in the two methods of rolling.
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Table 1 Specimen fabrication procedure and name of
specimen of Cu sheet

Specimen Fabrication procedure
Name
(a) Initial specimen
(b) 1t 80% asymmetric rolling
(c) 2" 5,3% symmetric rolling Without
(d) 2" 8.2% symmetric rolling. annealing
(e) 2" 14.5% symmetric rolling
(f) 2" 20.3% symmetric rolling.
()] 2" 30.1% symmetric rolling.
(n 2" 5.3% symmetric rolling
0] 2" 8.2% symmetric rolling Annealed
() 2" 14.5% symmetric rolling at
(k) 2" 20.3% symmetric rolling 1000°C
M 2" 30.1% symmetric rolling inAr
(m) 2" 5.3% asymmetric rolling
(n 2" 8.2% asymmetric rolling
Annealed
(0) 2" 14.5% asymmetric rolling at
(p) 2M 23.4% asymmetric rolling | 1000°C
@ 2n 30.1% asymmetric rolling | INAr
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Table 2 Calculated plastic strain ratio(Rm) and |AR]
variations of Cu sheets; (a) through (g)

specimens
Specimen R-value

Rm | [AR]

name 0° 45° 90°
€)] 1.49 0.32 168 | 095 | 1.27
(b) 0.16 1.03 | 036 | 0.93 | 0.02
(c) 0.90 1.98 150 | 1.59 | 0.78
(d) 1.25 163 | 090 | 1.35 | 0.56
(e). 1.07 1.50 0.59 [1.16 0.67
()] 0.82 2.04 1.19 152 | 1.04
(9) 113 | 206 | 090 | 1.54 | 1.04
(h) 0.85 | 3.10 168 | 2.18 | 1.83
() 0.54 0.98 0.86 | 0.77 | 041
) 0.69 1.94 1.12 142 | 1.04
(k) 0.60 341 1.17 215 | 2.52
) 085 | 235 | 065 | 1.55 | 1.60
(m) 071 | 250 | 0.30 | 1.51 | 1.99
(n) 1.96 2.04 3.47 2.38 | 0.67
(o) 0.75 2.19 0.80 150 | 1.39
) 050 | 1.00 | 1.90 | 1.09 | 0.23
(a) 030 | 225 | 090 | 150 | 1.52
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