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Effect of direction change of shear deformation on
rolling textures in high purity Al foils

DENG Yurrlai, ZHANG Xinrming, TANG Jian-guo, LIU Ying,
CHEN Zhryong, ZHOU Zhuo-ping
(School of Materials Science and Engineering,

Central South University, Changsha 410083, China)

Abstract: Effect of direction change of shear deformation on the rolling textures in high purity Al foils was investi-
gated by orientation distribution function (ODF). The quantitative estimation of relative neutral angle was suggested
and introduced into the Taylortype crystal plasticity deformation model to simulate the rolling textures. It is shown
that the condition of neutral angle locating at the middle point of rolling deformation zone favors the development of
the {001} <110) shear texture whatever the measured and the simulated ODFs are, which leads to the conclusion that
the evolution of rolling textures is contributed by the parameter of relative neutral angle except the magnitude of

shear deformation.
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Table 1 Rolling parameters and conditions

for high purity aluminum foils

R,

h/ mm Z&l N B
5.00 0.47 0.23
3.50 0.83 0.29 0.31
2.50 1. 16 0.34
1.70 1.49 0.37 0.37
1.20 1.90 0.38
0.90 2.18 0. 40 0.41
0.70 2.44 0.43
0.55 2.68 0.44
0.45 2.88 0. 40 0.45
0.32 3.22 0.44
0.22 3.59 0.42 0.45
0.16 3.91 0.46
0.11 4.29 0.45 0.47
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Fig.1 Sections( %= 0°, 45°, 60°) of measured ODFs for samples
(a) —Al; (b) —A2; (¢) —Bl; (d) —B2
(Samples A1 and Bl rolled to Y &1 = 2.88, and A2 and B2 rolled to

Zal = 4.29 according to schemes A and B in Table 1, respectively)
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Fig. 2 Skeleton lines of measured textures for

samples A1, A2, Bl and B2 from Fig. 1
(a) —B-fibre; (b) —B-fibre position; (¢) —a-fibre; (d) —Ffibre
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Fig.4 Skeleton lines of simulated textures under
conditions of SA1, SA2, SB1 and SB2 from Fig. 3
(a) —B-fibre; (b) —B-fibre position; (¢) —a-fibre; (d) —Ffibre
Metall, 1988, 36(11): 2883 ~2904.
REFERENCES [5] CHEN Zhryong, ZHANG Xirming, ZHOU Zhou

ping, et al. Simulation of rolling texture of aluminum
with lath model[ J]. Trans Nonferrous Met Soc China,
1999, 9(2): 307~ 311.

Chen ZY, Zhang X M, Du Y, et al. Taylortype sim-

Taylor G I. Plastic strain in metals[ J]. J Inst Met,
1938, 62: 307 ~ 324.

Honneff H, Mecking H. A method of the determina-
tion of the active slip systems and orientation changes ulation of the rolling texture of pure aluminum taking
during single crystal deformation[ A]. Proc ICOTOM
5[ C]. Aache: Springer Verlag, 1978. 265 ~ 275.
Sevillano J G,
strain work hardening and texture[ J].

Seci, 1980, 25: 69 ~412.

Hirsch J, Licke K. Mechanism of deformation and de-

into account the initial texture[ J]. Mater Sci Forum,
2002, 408 —412: 475 ~480.

von Houtte P, Aernoudt E. Large T ruszkowski W, Krol J, Major B. On penetration of
shear texture into the rolled aluminum and copper[ J].
Metall Trans A, 1982, 13A: 665 ~ 669.

Lee C S, Duggan B J. A simple theory for the develop-

Metall

Prog Mater

ment of inhomogeneous rolling textures|[ J].
Trans A, 1991, 22A: 2637 ~ 2643.
Engler O, Huh M Y, Tome C N. A study of through-

velopment of rolling textures in polycrystalline F. C. C.
metals( I[) —simulation and interpretation of experi-

ments on the basis of taylortype theories[ J]. Acta



5% 15 &5 6 Y]

Xizge, S5 BYYIATEIT 1) AL e 2040 T L I SUR RO 5 R + 835 ¢

[10]

[ 11]

[12]

thickness texture gradients in rolled sheets[ J]. Metall
and Mater Trans A, 2000, 31A: 2299 ~ 2315.
Pérocheau F, Driver J] H. Texture gradient simula-
tions for extrusion and reversible rolling of FCC met-
als[J].
73~ 89.
SRB, WELLRE, HNCER, SE. RN AR R AR
SURIKEmLT] . hEA SR FEHR, 2001, 11(5):
785~ 790.
ZHANG Xirming,

International Journal of Plasticity, 2000, 16:

JIANG Honghui, XIAO Y&
Influence of lubricants on deformation
The Chinese Journal of
Nonferrous Metals, 2001, 11(5): 785~ 790.

Zhang X M, Xiao Y Q, Jiang H H, et al, Cube re-

qing, et al.
texture in high purity AI[ J].

crystallization texture in high-purity aluminum foils
rolled with different lubrication| A]. Gottstein G,

Molodov D A. Recrystallization and Growth Proceed

ings of the First Joint International Conference[ C].
RWTH-Aachen: Springer, 2001. 1335 ~ 1340.
ik, #opTM, X B E UTRREEEAS
M EE LA ER]. PERAEOEREY
), 2002, 12(4): 634~ 638.

DENG Yurrlai, ZHANG Xin-ming, LIU Ying, et al.
Effect of geometry of deformation and friction on
The
Chinese Journal of Nonferrous Metals, 2002, 12(4):
634 ~ 638.

Bunge H J. Mathematische Methoden der Texturana-
lyse[ M]. Berlin: Akademie Verlag, 1969. 4 ~6.
Licke K, Pospiech J, Virnich K H, et al. On the

shear texture in high purity aluminum foils[ J].

problem of the reproduction of the true orientation
distribution from pole figures [ J]. Acta Metall,

1981, 29: 167 185.
(GiE BREE)



