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Prediction of Deformation Texture for FCC
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ABSTRACT

An approximate procedure based on a combination micro-macroscopic theories of
plasticity for predicting the crystallographic texture during the plane strain forming
of fcc metals has been developed. This procedure is divided into two steps. Firstly,
we extract the history ef the deformation gradient at all deformed elements with a
elasto-plastic finite element method using isotropic plasticity model. Secondly, we
use this deformation gradient history to predict the crystallographic deformation
texture based on the Bishop-Hill theory. Renouard and Wintenberger’ method is
chosen for selecting the active slip systems. The predicted results have been

compared with reported experimental results. The calculated results are in good
agreemeent with their results. '

Key Words; Deformation texture, Finite element method, Plane strain forming,
Bishop-Hill, Slip system.
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Table.l1 Mechanical properties of the

Al and Copper.
1100
Aluminum Copper
| k (MPa) 300 4464
| E (GPa) 69 129.8
0.22 0.445
0.345 0.343

. Strength coefficient

: Young's modulus

: Strain hardening exponent
: Poisson’s ratio

c o= lel”

ND

|
s | 33¢s)
é SeRvSTAL )——* IO

Z

7m0

RD

Fig.1 Crystal coordinate system and
specimen coordinate system.

tensile ’l"l‘“'rl on
axl: siip plane
B " 8

Fig2 Rotation of a crystal subjected to Fig3 (111} pole figure for 1100
an uniaxial tension along the tensile axis aluminum and copper in  as-received
ACH state using the 200 grains.
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Compression

Direction A3

A
/‘se
25 %,
l‘_—__ mm——_‘| GC‘);- X,
o, :
w Specimen
2

b 10mm

I~—10mm—c—{
(a)

Fig.4 (a) The dimension of die and mesh used for finite element
simulation. (b) Schematic of a plane strain compression die.

R 4 . Xs .ND
. <L—
- X1,RD
X2,TD

Fig.5 Deforfried mesh for a plane strain compression simulation and
the predicted (111) pole figures at the point(a,b,c) indicated in the
deformed mesh.
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m {117j<112> O {44 11}<1111 B> Of4411}<11 118>
e {111j<170> o {112j<111> _ _
a {001}<110>  + {011}<217> ef112j<1 17>

Fig6 (111) pole figure - ideal single Fig.7 The (111) pole figure calculated.
orientations commonly found in rolled using deformation gradient tensor of
sheet of FCC metals. Eq(14).

7.9mm

L——— 26.4mm —=|

Fig8 The dimension of a plane-strain

block forging die and mesh used for
finite element simulation.
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X3,ND

X1,RD
Xz ,TD

Fig.9 Deformed mesh for a plane-strain block forging simulation and
the predicted (111) pole figures at the point(a,b,c) indicated in the
deformed mesh.

Deformed Mesh

Fig.10 Deformed mesh for a plane-strain block forging simulation
and the experimental (111) pole figures at the point(ab) indicated in
the deformed mesh™.
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