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Analysis on Inhomogeneous Textures Developed in Aluminum
AA 1050 Sheets during Continuous Confined Strip Shearing

J. P. Lee, H. G. Suk and M. Y. Huh

Abstract
The continuous confined strip shearing (CCSS) based on the equal channel angular pressing (ECAP) was modeled by

means of a rigid-plastic two-dimensional finite element method (FEM). Parallel to the simulations, samples of AA 1050

sheets were experimentally deformed by CCSS. The CCSS deformation led to the formation of through thickness texture

gradients comprising a strong shear texture in the sheet center and weak shear textures in the sheet surfaces. FEM analysis

revealed variations in the strain component & |3 along the sample thickness direction, which gave rise to the evolution of

different textures. A high friction between the sample and die surface was responsible for lowering intensities of the shear

texture components in thickness layers close to the surfaces.
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Fig. 1 Schematic diagram of the CCSS process

2. dEYY

B AFo|a AME3F CCSSEAFEAGTE S
2] 7} Fig. 194 53_0%75_]‘3}. o] AAE= #AHE Z
3 B2 FAH

sk 19} J*XHOU @%%%3 Mg deE
CCSS #¥ o2 FALT. £ dxdAs AZA
AFY 1.75mm FA19 €FvE AA 1050 BAE
ALEEA T 1.75mm FA 9 dFuE #Ale WA
HAAFA2 Eojrt WA MY 9t 1.65
mm& F7A7F "k 4|y & B9 T A
= CCsS v AR 58I F B ApolE

234 4924 349 2

-

A&t wA7E ccss 2HY I FHo FEH
st 43 dawige] dojuA ok ol
a4 B FAY s dojy, A
A7 Ao FAA 1.75mmz FA ARG
CCSS F8olA Ahigol °é°M 3o ¢
39 2AZZHO)S 12002 ET ol E F3
uhZzbe gee 3Fgch o] UHE]ZM ok
cessAEHE Y Huiep Bxo) ujg & A%
FohY B AddolA #Ae FAZE 1.75mm ©]
2 % gkoy} Fig. 1ol E B THE dolr
QA &7 Qe #AAe FAE AA I}
EdA
CCss® g FulgE
Z+ N A Fo) wet %Zéé}ait}.

ot N ofh
&2 X oo ro o Jl»;i

% o
Ne 574 22 2 A siged, A9 9=
W FE =+10, TY 5& =00, O}ﬂl% ]
FE =002 A9 3o AFEHLS A3
A x-A ZYedgdA (111} SHER 434
o}
3. AEdy W N
B 7oA A3 AA 1050 FAE= FA 6
mme AE el o] s=E WA 175
mme FAZA Widd F 5A Fo we #F
A FFzA o] dofd F AEF 300°CAA 14
b o dd AelE st cessH P A8 2

ZNNEE AE3A Fig 2w o] 27IARY HE
24g HAEH o Pz % =4 F(s-0)°l
A Anz 3 ATz UdEn A
ARAGEZAR] WA 2 {001}<1oo>01 ¥

oos=+137 =152 A
FEE FAME T T AY FAE HEE

_]N

Fig. 3& CCSS W& ¥ 574 Jof m& 13=
2 FHg Aolth. FU F(s=0)°l= CCSS A
oeige  93te]  (0011<100>9) 27| FRF o
AL AlgA|al AGREHEZAQ

A3 HAEA gdAw, dayFgrA oz o
ure) olizo]l dojux 9l&g #EAF ¢ Yt
CcCss ¥y fOHS +13 s—-1§°L %’3}3—?‘5 Zoll A
(e}

=)
=t
“A”
g
\
o
o ¥
»
o
ol
B
o
X
PN
fL.
k1
30,
32 W
O

st AadIIF e X /A 133 M4S, 2004/ 383



(a) s=+1 (b) s=0

(c) s=-

max:3.79
lovels
o

10

pao
Ppebe

Fig. 2 {111} pole figures of the starting sample for

the CCSS process
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Fig. 3 {111} pole figures after the CCSS process
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Fig. 4 FEM result showing the overall deformation in
the die channel during CCSS
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Fig. 5 FEM result showing variations of effective
strain in the CCSS die channel
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Fig. 6 FEM result showing variations of temperature
in the CCSS die channel
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Fig. 8 FEM result showing variations of shear strain
rate component 313 in the CCSS die channel
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