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Effect of Groove Pressing on Deformation Texture
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Abstract
The present study has focused on the development of shear textures during groove pressing in an

aluminum alloy sheet. The shear components e93 and ey3 developed during the groove pressing process.

The process consisting of two steps of grooving and flattening each effectively gave rise to a high shear

deformation in the sheet without reduction in thickness. The main texture component obtained from the

process was the rotated Bs-orientation. The evolution of shear components during the groove pressing

caused an increase in R-value of aluminum sheet comparing to a normally processed rolled sheet.

. Groove Pressing, Groove Rolling, R Value, Shear Deformation, Aluminum
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Fig. 1 Schematic drawing of the groove pressing

apparatus
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Fig. 2 Two types of specimen: (a) A type and (b) B
type
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Fig. 5 Comparison of deformation gradient increments at S=1, 0.5 and 0 in regions (a) and (b)

dEg AHe MIPE o)HE aFH Y| wel dA
g dEle] ETYAe Jehly, AlHe FANGeR:
EwdslA el Aol

A¥ AHEe 949 (@)olMe 27 IR aFH
45 Fo Agzxae SAHsn 1a Fig. 60l &
SR vustyet EuZoldE 2719 {110}<112>9]r
{123)<634>9] w7t =2 f-fiber/t 4% Fole= 4=
7b w3 #dd B-fiber2 3AsATE SH05M= &

719] o3t B-f beroﬂfﬁ & Tolle {1103<112>94

oF 5° FAE {40° 45° 0" A Eo] AstA vebgo)
AzoAME f-fiber, {110}<112>2 {110}<001>7F 3
H Ae8Ex2 Goss 2 25° rotated Goss 5

424 / s=aMT18EEIX] /A9 A4E, 20004

7|

2 e e, we o
QolAE A § Ago) 2L

Az A o235l Fig. 8
A} UHT AV (400 457 0 )

o Py
A B 5

49 3
o =



b=}
o 248 Cl&3tn olE Fg. 99 E=AIsITh &
N R %719 158904 o= F 152 7H4s)
ARE Z7]9 -1879A4 4% F 152 Iax :
S=08914 Rme 132014 20328 #7189l em, AR%
-1.87914 -3062.2 F7Feksit} S=05914 Rm 1.1001
A 2147 F7kelen ARE -1.26004 -3212 Z7}
Atk S=00lA RS 084014 1008 sty o, 4
RS 037914 0252 74819tk R HuUlzhe 3824
: S=0500A 45" WA eyt aFH S
i atter groove deformation {110}<112>91M 2k 5° 3|AR {407 45° 0° } Al¥o] &

Wehm o) Aol BAS R JRE ZAAAITT ok
(a) 51 Aok

after groove deformation

initial after groove deformation witia after groove deformation
(c) 5=0 (b) 5=0
Fig. 6 Comparison of measured textures in ODF at Fig. 7 Comparison of measured textures in ODF at
initial and compressed stages (A type): (a) S=I, initial and compressed stages (B type): (a) S=1
(b) S=0.5 and (¢) S=0 and (b) S0

=L MTISEEX/A9AN A48, 200041/ 425



= 9E % NN T ™ B F
g o8 N T o W o1 N _ o
g P BT RERF M R,
5 TEr nE S I K - D
g o m o LT s T e o oal ® M
3 e B
51 ,m|q.mo o)) ﬂo#”__ el or%.uwl,‘w.m ~ T X Hﬂ
A < E = I~ : T oy W B
g W. £ o T 3 Ay To A
- @ H =1 s ~ ET Z‘.ﬁ ﬁ%dﬂ ZL 1
g & \u 5 ; & © @MWM mEuﬂlﬂW ﬂa%%]oﬂﬂﬂoﬂmua
by kg = 3 _— o) ) . RE 7o )
! : 3 i £z R R R R BT 3 P
£ H o \.,... H E= co L= B omo ey = ol & o . ™R - H
H . - [V le. om EI o 2re s ¥ o B g, 1
€ = i ER < < T z o AT
;! i k2 BEEE Y CR Tyl Ty
: 22 - ; < 2~ a0 o] = N B ey © T o N W oar
.W/q.a\ - : lm\ 1 :é_u Iy O-H Z‘.ﬂ R —_— O#E = _i _ ‘WI _
| o wmTRRATEG N ay p e e
R 3 i 3 -— B- = .
; M la ] mm.m g o I O# o w 1_rul = s AT , AT WM o] i) =a _M. ,LU#M =
m ﬁ i = n_m_..ﬁ.qgn\m.‘_ ,l_?l 1umMﬂ.%LuL —_
_ m : i .mm\ 3 Z..w o ,W ey ﬂ[ o :lor m) | 55 5 T
" SRR T T T 2y 4 g m H_MEML;&O%H._% %OE\FHET
s " onjeay aneay w -5 OL =0 EE TR B .cl o#o zo A OE H ET i ot
Z X U S T S e s i Gl
R Z o H;I = l O#a = _.C.__ Zﬂ ﬂmAr X 1 t T
- oﬁﬂﬂiﬁa TE oo %M)ojoq
Tl ool S R 8o i
. = _ B0
£ TR R wmeEE o Wl |
B o e )T
RS TR BT ET
s CF ETF gy EN N
7 = N~ < o i
z Eos s e =, e
3 =R — A t o’ R
5 EZE T TR %G TR LN
i m ..wu dﬂ 17_A| ‘m.L — - ‘D|‘_ﬂ0|
& @ 1 ol N = g O% = o =
3 — o S o \_nﬂ MMmAnO s
« Mwm - Ao IR o
g = = mK ol ls I =
1] = = = mo & = o on . "
s £3e S, b T g om kT
: T 2oFooq Tz 2
z 05.0 ‘U| - ET | _zwl —_—
Mn X X oo T . I
En = o= = = _ Ho O o
s Eosfis I O
: g <TEITTE I o R
£ ] —
.\m & mmbﬂ ﬂuﬂ%ﬂk < zuoﬂ%ﬁlw
i 3 £ Sz oo ® o K
2 =2 5 | “mw_ e ,ul _@ o mo H w 5
o = = ol 31 L o E - 2
g 3 R
S B¢E S uwTx" @ X
g 252 ﬁﬂﬂlﬂ:ﬂ Muoﬂﬁ_mu]
K EES TwmET oo 2oNE =
z ~E R e - oF AN -
& >Rt ﬂ_;dﬂ,.ml o U S RN =
— B
*® aoRo_L:mni}. %moﬂ_éﬁf
4 *EER 3 > o3 B W B o
= SET Pz o ;

, 20001

z

=X /498 A4

+

=

ol

RANIE

2F

ol

426 /



RESIE DRl

Aol wpek A3 el edddE vepdnh

o
BN

X,
oX,
ML oo

o]
{001}<110>, {111)<110>, {111}<112> 52 A9 &
29 g webd TFa geld Bl 2
she URNL ohe Holsiths AL ¢

[e

2 odie gEediAT '8 AaREeK1998-017-
E00098) A ¢1e) ejstel FaAsAFUTE ojo) AR o
A AAEHUTE B 2 Ay g =g FA
A&l ol mrdd 2o Hixsl '

A=

v]
R
alv
e

() M. Hatherly and W. B.
Introduction Textures in
Metallurgists, London

(2) J. Hirsch and K Lucke, 1988, “Mechanism of
Deformation and Development of Rolling Textures
in Polycrystalline F.C.C. Metals-Simulation and
Interpretation of Experiments on the Basis of

Acta  Metall, Vol.36,

Hutchinson, 1979, An

Metals, Institution of

Taylor-Tape Theories”,
p.2883.

o

(3) W. B. Hutchinson and H.-E. Ekstrom, 1990, Mat.
Sci. Tech. 6, p.1103.

(4 A K Vasudevan and R. D. Doherty, 1989,
Aluminum  Alloys—contemporary Research and
Applications (Treatise on Materials Science and
Technology, Vol.31), Academic Press

(5) T. Kamijo and H. Fukutorni, 1995, "Microstructural
and Crystallographic Aspects of Recrystallization”,
Proc. of 16th Riso International Symposium of
Material Science, p.377

(6) Y. Nagai, N. Tsuji, T. Sakai and Y. Saito, 1996,
"Microstructure and Texture of A1050 Aluminum
Strips Produced by Melt Direct-Rolling Method”,
HAEIEEEEE, 286047, SH8T p708

(7) J. Huy, K Ikeda and T. Murakami, 1996, FASE
ik, S60%, H1LF p1130

(8) Jeiiik, SE1TAM LI 7 Y7 2, AT
WA, AR, Ui, PR 9%, 033

O A%, 1996, WA ddgt Ry FEaAe]

Az 94 LAWY ah ek, gy 55

o3}

(10) S. Kobayashi, S. 1. Oh and T. Altan, 1939, Metal
Forming and the Finite Element Method, Oxford
University Press

(11) B. D. Cullity, 1978, Elements of X-ray Diffraction,
Addison-Wesley Publishing Company

(12) H, J, Bunge, 1982, Texture Analysis in Material
Science, translated by P. R. Morris, Butterworths
& Co.

(13) S. Matthies and H.-R. Wenk, 1985, "Preferred
Orientation in deformed Metals and Rocks” (ed.
H.-R. Wenk), Academic Press, Inc. p.139

(14) G. L. Taylor, 1938, J. Inst. Metals, Vol.63 p. 307

(15) J. F. Bishop and R. Hill, 1951, Phil. Mag. Vol.42,
p4l4

(16) G. R Canova and U. F. Kocks, 1984, Proc.
ICOTOM 7, Noordwijkerhout, Netherlands Society
of Materials Science, p.428

Ol

SANMIESSER/A9E Ads, 200008/ 427

I



