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Texture and Microstructure in AA3004 after
Continuous Confined Strip Shearing

H. D. Kim, Y. H. Chung, B. B. Hwang, H. J. Choi and M. Y. Huh

Abstract

A new deformation process termed “continuouis confined strip shearing” (CCSS) has been develpoped
for shear deformation of metallic sheets. The tools of CCSS were designed to provide a constant shear
deformation of the order of 0.5 per pass while preserving the original sheet shape. In order to clarify the
evolution of texture and microstructure during CCSS, strips of the aluminum alloy AA3004 were deformed
by CCSS in up to three passes. FEM results indicated that CCSS provides a quite uniform shear
deformation at thickness layers close to the strip center, although the deformation is not homogeneous in
the die channel, in particular at the surface layers. The rolling texture of the initial sheet decreased
during CCSS, and preferred orientations along two fibers developed. However, with an increasing number
of CCSS passes the deformation texture did not develop futher. The evoltuion of annealing textures
depended on the number of CCSS passes. A strong {112}<110> component in the deformation texture led
to the formation of a strong {111}<112> orientation in the annealing texture. Observations by TEM and

EBSD revealed the formation of very fine grains of ~1.0 ym after CCSS.

Key Words : Continuous Confined Strip Shearing (CCSS), ECAP, Shear Texture, Recrystallization
Texture, AA 3004
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Table 1 Chemical composition of the AA 3004 (wt.%)

Element Si Fe Cu Mn Mg Cr Ti \ Al
Composition 0.14 0.43 0.13 1.05 0.97 0.01 0.02 0.01 bal.
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Fig. 1 Schematic diagram of the CCSS processs

LB TS0 RUF
Fig. 2o Uehigleh Qanate) 4
AZ met vi¢ B4 e

FYEAME B-fiber’t A PAHHo Ny, EH
FAME WS FAME JEzo| FFEHIUG Fg. 3
< 83% wWzekdd A, 223 Fig 4= 260C9 30
0TAA 142 EAele Alﬂdal FEEAMY JEgzA
otk 83% WiekdAs A|HL FCC 49 AYAH
ARF=A B-fiber7t A FAZA ZAAH FAHIZ,

FVCAN BARIE ABE AR f-fbers} FA15I]
o E® 30TAN AR AW (001)<100>¢)
Cube-3917h S92 F4=I9rk

Fig. 2 Textures of the hot band at (a) surface layer,
(b) center layer.
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Fig. 3 Texture of the 83% normally cold rolled
specimen at center layer.
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Fig. 4 Textures of the annealed specimen at center
layer (a) 260, (b) 300TC for 1H.
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Fig. 5 Texture of the 3passes CCSS deformation speci
-men at center Iayer
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Fig. 6 Texture of the 3passes CCSS deformation and
subsequent annealing at 300C for 1H.
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Fig. 7 TEM of the annealed sample deformed by
3passes of CCSS
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