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Texture and Plastic Strain Ratio Changes of Hot Asymmetrically Rolled
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Abstract

The plastic strain ratio is one of the factors of the deep drawability of metal sheets. The plastic strain ratio of Al sheet is
low value. Therefore, it is necessary to increase the plastic strain ratio in order to improve the deep draw ability of the Al sheet. This
study investigated the increase of the plastic strain ratio and the texture change of AA3003 sheet after the hot asymmetric
rolling. The average plastic strain ratio of the initial AA3003 sheets was 0.69. After 83% hot asymmetric rolling at 200°C, the
average plastic strain ratio was 0.83. The average plastic strain ratio of the 83% hot asymmetrically rolled AA3003 sheet at
200°C is 1.2 times higher than that of the initial AA3003 sheet. The | AR | of 83% hot asymmetrically rolled AA3003 sheet at
200°C is 0.83 times lower than that of the initial AA3003 sheet. This result is due to the development of the intensity of y-
fiber texture and reduces the intensity of {001}<110> and {001}<100> textures after hot asymmetric rolling of AA3003 sheet.
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Table 1 Specimen fabrication procedure and name of
AA3003 sheet

Name AA3003 sheet fabrication procedure

@ Initial specimen (AA3003 sheet, t= 3mm)

(b) 83% asymmetric rolling at room temp (3 passes)

(c) 83% asymmetric rolling at 200°C (3 passes)

(d) | 83% asymmetric rolling at 310°C (3 passes)

(e) | 83% asymmetric rolling at 400°C (3 passes)

(j)] 83% asymmetric rolling at 500°C (3 passes)

(9) | 83% asymmetric rolling at 550°C (3 passes)
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(9) specimens



284 HREZC g iz

Fig. 1, 2 ¢} 3 (e) &= 400°C oA 3 s~ H|thd ¢4
alo] HF otals 83n= 3 AlWe] AF Az 3
A" Hexz el {001}<110>0] LEEaL -
fiber 91 {111}<110>°] <F&}A] e}l L, Brass 3
Z 291 {011}<211>7} &gl th.

Fig. 1, 2 ¢} 3 (f) &= 500°C o A 3 #f~ w|h= <
sto] HE 4ahE 83%= o AlH HAF AR 3
A dury Felxz o] {001}<110>o] 7}abA st
a1 y-fiber Q1 {111}<110>0] °F3}A alSich

Fig. 1, 2 ¢} 3 (g) & 550°C ol A} 3 9~ H|thx &
Aste] HF dakE 83%E I AW Ag Axm
Hold 34 dulx Agz=z o] {001}<110>0 1 73}
Al whdtar y-fiber 91 {111}<110>0] °F3tA s}
RaL, AN oFgE Blojdk Brass HgxZ<l
{011}<211>7} W3t

Fig. 2 9] ODF 9] A= E o]&3te] ALbet Ho A
AEn (R) o [AR| #< 3 2 9} Fig. 4 o Yt
WSt

jinsi)

[‘&

& [ {001} <100
360°
[<>—r—<>—D—<>—ﬂ—<>—D—o >gum <110 >
4 {111} <110 >
O{ly <112 =

@
+o4o0+0+0404+0+

90°

Fig. 2 ODFs at y,= 45 of AA3003 sheets; (a) through (g)
specimens

OBL =5

% 2 oA (1) 271 AY AYE Ht A
HlE 069 ©]3 [AR| #e 059 ola (b) HE
18 83%= AF2olA 3 w2 nigiA e AlA
%1—53 A2 HF 2AAAFN= 103 o] |AR]
57 otk (c) = ¢8hE 83%= 200°C °lA4 3
]EH o]—oﬂa‘]_ ;\]_14,] /\164 ﬁﬂri .Lﬂ-& A4
H]L 083 o]3 [AR| & 049 o] (d) HEF
& 83%= 310°C oA 3 s v Agk Al
*—El'é. Avtz o AW YPPE= 075 olal
| 72 065 olth (¢) AE ats 83%= 400°C

[e]

|

O

S/ N A A 2
AE_OLOEL l> rlo

)

>
!

PN
Q<

o3

o
)

g kAt AlHe] A8 Axnz ¥
H]= 076 ©]3L [AR| ZH 084 o] (f)
F& 83%= 500°C oA 4 2~ vjd|A SF<d
5] A3 Az Hi AAWIH = 0.81 9
I |AR| e 097 olth (g) FE tatE 83%E
550°C oA 3 o2~ vt el AjHe] Ay Ay
2 P ~dWEHE 063 o3l |AR| @ 067 ©]

B

of
o R oo @
— o o E g
ofh [

{001}<110>  {112)<110> {111)<110> {110)<110> T
L
144 o - fiber ul y-fiber
124 *~—a 124 a
—b b
v c c
104 D 04 o ¢
*—e e
8 o o f 84 o f
—_— [ A f—
{7 9 9
Sofafta S
- */ ¥ -
4-] Bl =" 4
3 B *t-e L oo B
! s DS |
24 / Lo B «ATE 332 23 pom Ty
/ oo = -\:\' s *
0 04 PR
[ ) 60 %0 60 %
¢ 0,
(112)<111>  {011)<211> QOIS (01114100
1 —e—a -fi .
s B fiber “1  q-fiber
124 c
+d
104 *¢©
o f
s ]
—_
D 6
= e
4 -/“\
yriw
2 o : \:
2 .
Ka > e e
0

Fig. 3 The f(g) value variations of AA3003 sheets; (a)
through (g) specimens

Table 2 Calculated average plastic ratio (R ) and
| AR | variations of AA3003 sheets; (a) through
(9) specimens

Name - r—:f:ue - R | AR]
@) 0.33 0.98 0.45 0.69 0.59
(b) 0.2 181 | o028 | 103| 157
© 050 | 107 | o066 | 08| 049
(d) 0.41 1.07 044 | 075| 065
@) 0.37 1.18 031 | 076| o084
R 0.33 1.29 032 | o0s81| o097
© 0.22 0.96 036 | 063| 067
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