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ABSTRACT

This study explores the evolution of texture isheets of alumum alloy AA3003
produced by two castingechnologies, Twin Roll Castinand Direct Chill Casting. More
specifically, strips produced by TRC and hot rolling processes were examined, as well as cold
rolled sheets of the two casting methods. dble rolled sheets were heat treated aP@ZR0CC
and 550C for 5 minutes. The aim of thistudy wasto evaluate and compare the different
formability behavior, of cold rolled and annealed sheets from these casting processes.

From the results obtainetthe samples of the different casting methods were compared by
grain size and morphology, anisotropy and crystallographic texture.

Significant differences in the grain structure and size were observed in akdieel
specimensTensile, and earing cup tesnvere conducted on the TRC and DC cold rolled sheets
before and after heat treatment. The mechanical isotropy of both TRC and DC sheets was
significantly improved after annealing.

Electron backscatter diffraction (EBSD) technique was used for tegt@@ation. The
annealed DC sample presented a balanced mixture of cube and other texture components

exhibiting less anisotropy and therefore exhibited better formability behavior than TRC sample.
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Gray Scale Map Type:<none=

Color Coded Map Type: Crystal Orientation

Crientation Orientation Total Partition

Euler Angles {hk}=uvitiw=  Min  Max Fraction Fraction
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\ YbasUaUda3: TRC
Rolling % Recrystallization %
Component Component
Cu 0,0 Cube 0,2
S1 3,6 P 0,0
S2 6,2 Q 3
S3 3,6 R 7,9
Taylor 0,1 Goss 0,4
Brass 2,1
SUM 15,6 11,5
Random 72,9%
\ "asUaUdcerd: TRC
Rolling % Recrystallization %
Component Component
Cu 0,2 Cube 0,0
S1 0,8 P 0,0
S2 0,1 Q 0,0
S3 1,4 R 0,4
Taylor 0,6 Goss 0,0
Brass 1,0
SUM 4,1 0,4
Random 95,5%

a3 UaUd abo®c TRC

Rolling % Recrystallization %
Component Component

Cu 0,2 Cube 0,0

S1 0,2 P 0,0

S2 7,2 Q 0,0
S3 13,0 R 7,4
Taylor 0,0 Goss 0,0

Brass 0,0
SUM 20,6 7,4
Random 72%

54




Bs Yy 0U0d UsUatUjecilvys "8oa99l 3 a-gPEY0UUo ¢ ¥y
6y dioeas 896i3 UsUlGe) UUseaYilePliepPUUsoahd apgalyas
"360GUs3UUgcas0ehd Ux¥xs ohooarvs. ] "h Ue g hesdel
UsUs ey UiUs y3U usUlGe) UUssah oj3gtUUsas0y) UG:
U U a Uue Udd yaUudd.

g UUaoeU ~UpUoheUse TBRCH digaUceUjeiglieydd
"Uy Uehypdryidd “36d Ues oys3Uye Uesg Ueescsasg oaUdt
cUe deAgo fa3)de3tyoUdaed Usg méfobeguladsUdd 988G |
*d “3e8d Uds " Uy Uehylirld Urmdo¥fhdgloastaaUBY YU
(Koo hd)U. 3Bs ohooeses yecegs g (espd0de ¢6agrelHed Uy U
3UsUaUd Uesg GdeUsUsoasi g¢gmmAbGROB4MNmed 4 ,06s%) . Y& clhs
U Ud dUjesoe oaU0UU; 2U0GaU & 90 UlipsesredlolBasgd gidiha
cUoUdaed 18h@m&hegrd (Uas UWdaUddp Oggsdfedo h UqUU Uv¥vs o
(KosahpU 3140

Bs 6Y, U0d U Usoafhsslidd stGUit 3 yaUldd aUs UsU

eU UgUesid Uesgd Ui @6gd ooysgitel oo atb(jUdilbdeyt tba U Gss GAHU
UsU Ui GGU0Us y3U egUaoelU o3gtlUUaacoy Ulisatlt s Ggt
U h ygeye yaUld. FEKEUe UGgseafh Usgd, "~ UyeglsyYsa
UsUsjgtdUYaoavlidd. ¢6 UUddsU ddelstigofholUbdg GUHU y
UsUsjgtdUYaavylidd o5 UgUhf U @ilea U0 Uagbexs PGS
GUU; Ues 6adld oaUs dUjceyedadicfiy YaUdefoasoa e
GUaoeU ~ U3 U0U0dy UalUs HUs yeUs UgzaddUa URGe

UsUsjgtdUYaavyldd. zU ¥0 36 UsUs jpear Ui OUUs @

55



poUo) YUs UBBUyeli¥ysa "eaesat 3 Ug3UU0UUosey

(Inverse PoleFigure)

1) [001] ») [001]

max=2.201

max = 1.521 . 2950
1.418 1987
1.323 1674
1233 J 1410
1.150 ’

1.072 1187
0.932 0.842

00 1 101 001 101

[001]
i) 111

1.474
1.295
1.138
1.000
0.879

max = 2171
. 1.908
1.677

001 101

AKooBx s Uoy Yee UUU UsUaGUyeirs "eaesoat 3 Gg3UU0UUoeys
castTRC, ) pUacs ¢ Ui ) T Rflasa’e U

56



poUoy YeeBBBL 3 G0g3sUUUUoey3y¥s PF

(Pole Figure)

A) )
max=23.976 max=11.181
3159 T ATV
2510 5.000
1.994 3344
1.584 2236
1.259 1.495

1.000
0.795

1.000
0.669

a)

max=7.119
5133
3Tm
2 668
1924
1.387
1.000
07

KoomadoUo) Yee UUU "goasot1 3 Gg3UMRCUD c w3 x&8 RBF (pol e
TRCan:s00°c

57



ZUes UujeoalUsUjvyeysae ogbsoafh (i GRFUsWsdidlcoaepg:t
Usd usUgdisalUsdg [O O 1], [1 0 1] 8Us [1 1 1
3UBWd Uds 6 salU d UUUeeysd Jebbodpgtéd b 6lEes a6 s &
) UsoaUaa 3U g esudatsegs Uds gydehUUy d GgeshU

ZUOU UsUolpFreley Uy UaUUs dq Uyad "3 etUsUUsast
UoUgdi 3084d UU1 @Waoz UUBS) g Uyeclesd y(gish #ebda BydsU G3d5d
bU) egeligss¥s Ushed ecalU gydeed Gge3hUdUUd UsUi dg:
UsUatGUescU O " UsUU U dUpesoae a2UUUyo2U0GaU a5
[ 101] oaUs d [326] Ueaa¥Y 65 [335] aUs [104].

Bs Y} UU0d "eassat 3 Gg3UU0ddaocypeaxds B WBgs "y BHIY
Uy UsaUdyatUsoeaca Uesg UlUy 6o ¥3 Uy rlicoyases g aaddifds alb¥iz
UsesgasggdUa Uds ausU Ujyee U Uegd Yy UUd Uz Ua
6y LeUU0U (ohoeoas3a, “6jUseaUsmg d UgoashddBBUUsg3 a
Uy heeosas "~ 3 eaUsUUcasteh UaszUs eUoUai UUy d.

gU U sUUay0eUUU "6g aUeb¥Yszes3sUUs GUU uUsUoy®
| PF. ¢6 UUaoeU ygeyed y3UU0Gdd oaUeb¥sUs Uds
g ebeaeddalU #1. Us@gs UdlilddeahUUy d y30U0G8d aUebys U:
Fga3U td, UU tUaoeUUU ygejed aUs Ush UdGdd g e
sualnf.

Co

L

58



- el el

i Y} OUd UsUaGUpeiys “8esat 3 G0g3sUUUUoseys3

-

542. peaaes U DC

KooajUY), UUJd UsUaaUyelivxsa "easoat 3 OGga3U00UUoey3rs ||
DCur(stepsize 0,%&m), &) Ur(stepsize MBEN) & DT ansod’c(Stepsize ) 7 ¢

59



i Yy U0d U Usoefssddg Un @aiilU vyeaeddidd o Us

1)

)

Koof&UY), UUd U Usoeahsstlidd Uxs "~ Uysecta egU o000
UszUa@GUsoscU) i U8B 000 ¢ B (sB8izedi@Emy o Ul q

60
















































