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Abstract: The earing of the deep drawing 3104 aluminum alloy depends on the texture of the sheet. This re-
search found that increasing the number of rolling passes in the first cold rolling can enhance the intensity of
the cold rolling texture components. After annealing, the strong cold rolling texture form the strong recrystal-
lization texture. This strong recrystallization texture is largely retained after the finishing cold rolling, which
effectively lowers the anisotropy of the alloy and finally reduces the earing tendency.
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Table 1. The process parameters of cold rolling reduction (unit: mm)

1 REETENSESHEN: mm)

0-pass 1-pass 2-pass 3-pass 4-pass 5-pass 6-pass 7-pass 8-pass 9-pass
Specimen 1(~24 % reduc- 176 135 1.00 0.76 0.58
tion in each pass)
Specimen 2(~18% reduc- 3 1.89 1.56 1.28 1.05 0.86 0.70 0.58
tion in each pass)
. a0 .
Specimen 3(~14% reduc- 3 1.97 1.70 1.46 1.26 1.08 0.93 0.8 0.68 0.58

tion in each pass)
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Figure 1. Flowchart of the various processing routes
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Figure 2. Constant y ODF sections (a) and the orientation intensi-
ties @(g) of several main texture components (b) of hot rolled plate
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Figure 3. Constant y ODF sections of Specimen 1 (5 passes) after each of the 5 passes: (a) Pass 1; (b) Pass 2;
(c) Pass 3; (d) Pass 4; (e) Pass 5
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Figure 4. The orientation density variation of each component
(aXg)) in Specimen 1 (5 passes) with the number of
rolling passes (specimenl)
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Figure 5. Orientation densities of the main texture components
(aXg)) obtained after different numbers of rolling passes
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Figure 6. The orientation densities (a(g)) of the main texture com-

ponents of the three specimens after intermediate annealing
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Figure 7. The orientation densities (a(g)) of the main texture com-
ponents of the three specimens after the cold rolling
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Table 2. The earing index M according to the various rolling routes

R 2 FRAFBETREERNFIER M

. Specimenl Specimen2 Specimen3
Rolling route . . .
5 rolling passes 7 rolling passes 9 rolling passes
Earing index M 14.46 10.51 3.39
, 90°
AN
9()° 1 +—{°
) 1 l a—fibre
J—.
| . Gops
! Brass
|Copper  p-fire
1
. S
P s ‘ Cube
. 90°

Figure 8. Typical texture components in aluminum appointed in a
schematic ODF
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Figure 9. Crystal reorientations during cold rolling process and
recrystallization
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