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Quantitative analysis of texture evolution in
cross-rolled 3105 aluminum alloy

KONG Xiang-yu, LI Jing, YU Cui-cui, YUAN Hui, LIU Wen-chang

(State Key Laboratory of Metastable Materials Science and Technology, College of Materials Science and Engineering,
Yanshan University, Qinhuangdao 066004, China)

Abstract: The hot band of continuous cast 3105 aluminum alloy was cold rolled to different reductions along the original
transverse direction. The texture evolution during cross-rolling was investigated by X-ray diffractometry. The results
show that the hot band of 3105 aluminum alloy possesses a strong £ fiber rolling texture. After 90° rotation about the
normal direction, the typical B, S and C orientations on the /£ fiber transform into the B'{110}(111), $'{123}(17229) and
C'{112}(110}) orientations. These orientations are unstable and gradually rotate to the S fiber in the new sample reference
frame. As the rolling reduction increases, the intensities of the C' and S’ orientations decrease, while the intensity of the B
orientation first increases and then decreases. At the same time, the strength of the £ fiber rolling texture increases with
increasing rolling reduction. The variation in the volume fractions of the f fiber and remainder components with rolling
true strain follows the Avrami equation. The strong initial B’, $" and C' textures significantly increase the formation rate
of the g fiber rolling texture.
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Table 1 Chemical composition of 3105 aluminum alloy
(mass fraction, %) 21 3105
Si Fe Cu Mn Mg Al 1 2 3105
0.34 0.66 0.16 0.58 0.60 Bal. (111) ODF 1 2
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Fig.1 (111) pole figures of 3105 aluminum alloy cross-rolled to reductions of 0(a), 20.5%(b), 46.2%(c), 59.5%(d), 70.9%(e) and

90.1%(f)
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Fig.2 ODFs of 3105 aluminum alloy cross-rolled to reductions of 0(a), 13.9%(b), 20.5%(c), 33.2%(d), 59.5%(e) and 90.1%(f)
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Fig.4 Intensities of ODF f{g) at center position of /3 fiber as
2.2 function of particular angle ¢, for 3105 aluminum alloy
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Table 2 Texture volume fractions in 3105 hot band cold rolled to different reductions along TD
Reduction/ Volume fraction of texture/%
% Cube r-cube Goss r-Goss B tiber Remainder
0 2.7 2.4 2.6 7.7 12.0 72.7
13.9 3.0 3.1 4.0 7.3 14.6 67.9
20.5 3.1 42 4.7 6.3 18.9 62.9
332 1.9 4.7 5.7 5.1 27.2 55.5
46.2 1.5 39 7.3 3.7 39.1 44.5
59.5 2.4 2.6 8.0 2.8 50.9 333
70.9 3 1.3 8.1 1.9 62.3 23.5
77.2 3.1 0.6 9.1 3.4 61.6 222

90.1 5.1 -0.3 9.1 1.7 71.9 12.5
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Fig.5 Plots of texture volume fraction as function of rolling

true strain for 3105 aluminum alloy (Points with different
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Table 3  Values of k; and n; in Eq.(2) for CC 3105 hot band
Eq.(2))
Texture Mo/% k. " p
component
P fiber 12.0  0.55(0.51-0.60) 1.17+0.10 0.982
, Remainder 72.7  0.79(0.76-0.82) 1.11+£0.05 0.994
fi =1—exp(—k;e") 2 ( )
k; n; b
r-cube
B Ji X X
In[~In(1~£)]—Ine 6 rreube cube p
ko n s ND 90
3 k;
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k; ¢ § B
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Table 4 Values of k; and n; in Eq.(2) for 3105 aluminum alloy with different preheat treatments!!
Pre-treatment condition Texture component M;o/% k; n; r
cube + r-cube 19.2 0.57 (0.52-0.61) 1.12+0.08 0.985
599 h B fiber 10.3 0.38 (0.36-0.40) 1.00 £ 0.05 0.992
' remainder 59.9 0.59 (0.56—0.62) 1.02 £0.05 0.993
r-cube 10.7 1.36 (1.19-1.41) 1.36 £0.09 0.990
cube + r-cube 18.8 0.47 (0.43-0.52) 0.95+0.09 0.972
p fiber 12.2 0.35(0.34-0.37) 0.97 £0.05 0.992
482 ,6h
remainder 57.2 0.54 (0.51-0.58) 1.07 £0.07 0.989
r-cube 9.9 1.07 (1.00-1.14) 1.41£0.07 0.993
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