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Table 1 Chemical composition and serial number (w/%)

Alloy Mg Si Fe Cu Zr Al
1# 0.8 0.9 0.5 0.5 - Bal.
2# 0.8 0.9 0.5 0.5 0.2 Bal.
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Fig.1 Poles of (100), (110) and (111) of two alloys under various states: (a) 1# rolled, (b) 2# rolled, (c) 1# solution, and (d) 2# solution



< 1862 ¢ M & ERS TR 48 &

o

— PYSIEE>: | [
*—@W :é:\%ﬂ = @
Max=4.13
OO
B Cube{001}<100> ® Goss{110}<001>
A

A Copper{l112}<111>
* E{111}<110>

A Brass{011}<211>

SF{111}<112> 08{123}<634>

K2 28GR EARRES TR ODF K&
Fig.2 ODEF figures of two alloys under various states: (a) 1# rolled, (b) 2# rolled, (c) 1# solution, (d) 2# solution,

and (e) standard ODF figures

W SR, (EMEEAEES, 2 Bi& 4k E. F BTY)
SR B 2 B RN, BN Ze 1 2#5 SR
M B F BSOS 1 H ) 25 5 48 i B TR, DRl
YL N Ze AR T3 s [ 5 & &M I Ev F
BY LT U P B ) 25 5

E B LA R FH B 2 nT 1E— 20 T ik g R 21
FAEFLHI S B 1 5 AR B 1) 26 FE A8 Ak o o B I) 5
(D=45°, @,=90°). S LI L (P,=0°~45°) }z y B |m) £k
(D=54.7°, @,=45°)73 5l 3a. 3bs 3¢ Jin. AN
FRELEIG, 14 2# 2 FIOAOM (1 Sb A SRR 38 - AR AR A
Brass{011}<211>Ht [ b, ¥sh0 Zr AR A4 1) Brass 244
By RSN . A [E S ALER S, 77 Cube{001}<100>
LUK H 1) S5 FE R I, (HUY o B IR £ E AR T 4R L

{011} {011} {011} {011} {112} {123}
125100> 211> <100> <011> <111> <634>

In) 25 FEE 35 W Y 59 4% Efa T AHAT,  ARORE 4 AR SUR B ) 3%
JERRAG, X5 BRWMEMaHras . FLEERN
7E 530 CH&AF FE%, HAORETHESNE ST
fi meRLAE AN, AR SR B ks . DAL,
TEEIE I, T8 AR 23R Y In) 2% 5 1) B A 3 BBUBOR #E AR 21
g, AH, WINHCE Ze FARMAER% S E. F BY
PIERAESIRTE S E2 e Z LRI EAY (A SR QR )
1.42, 1f1 2#5 Ze IO NGES] 2.14, W1 3¢ fros.
WE FaR g R, R )E, B IEELS R
Brass. S. Copper 5§55, Cube. P %5145 i ZUf 1
B, X5 5l AN I S A AT N BRI SR
MARREAEVI G o SRIMAEAS GV 02, 1#F0 2# 2 Bl & 4
W% 5 Ev F 85U1E R LW W6, H Zr ok

{011} (111} {111}
211> 5 5 <110> __<112>

—=— l#rolled al 10} —=— 1# rolled
—o— 2# rolled —eo— 2# rolled
—a— | # after solution —— [# after solution

24# after solution —¥— 2# after solution

o0

—a— # rolled
—o—2¢# rolled
—=&— [# after solution
2# after solutio:

C

2'%/30.5-

L 0—— e TN1) o SRS SR ST
20 10 20 30 40 50 60 70 80 90 45 50 55 60 65 70 75 80 8 90 O 10 20 30 40 50 60 70 80 90
2/C) 2/() ?/°)

B3 1 28O AR BREL I J5 A Tl v Ak 3B/ B
Fig.3 Orientation density of 1# and 2# alloy before and after solution treatment: (a) a-fiber, (b) S-fiber, and (c) y-fiber
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Fig.4 OM microstructures of two alloys rolled and after solution: (a) 1# rolled, (b) 2# rolled, (c) 1# solution, and (d) 2# solution
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Fig.5 SEM images of two alloys under various states: (a) 1# rolled, (b) 2# rolled, (c) 1# solution, and (d) 2# solution
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Fig.6 EDS spectra of unsolved second phase grains of two alloys after solution: (a) 1# alloy and (b) 2# alloy
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Fig.7 TEM images of two alloys after solution: (a) 1# alloy and (b) 2# alloy
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Table 2 Properties of the alloys after asymmetrical rolling and solution treatment

Alloy R./MPa Ro>/MPa Yield ratio Al% IE r | Ar |
1# rolled 345.7 205.7 - 5.7 4.5 - -
1# solution 231.7 150 0.65 8.6 8.94 0.7 0.15
2# rolled 3473 201.8 - 4.9 4.64 - -
2# solution 230.0 112 0.49 9.5 9.84 0.87 0.04

®3 ELIAERABLOAMRMEMNF & ArfE

Table 3 Values of ¥ and Ar for major texture components in fcc materials>”

Euler angles/(°)

Predicted anisotropy

Designation  Miller indices {ikl}<uvw> — Texture type
D o D r | Ar |
Copper {112}<111> 90 35 45 34 -5.7
S {123}<634> 59 34 65 2.9 =51 Rolling texture components
Brass {011}<211> 35 45 0 4.7 8.1
r-cube {001}<110> 0 0 45 0.5 -1
E {111}<110> 60 54.7 45 7.2 -0.5 Shear texture components
F {111}<112> 90 547 45 7.3 —0.8
Cube {011}<100> 0 0 0 0.5 1
Goss {011}<100> 0 45 0 15 30
RX texture components
R {124}<211> 53 36 60 1.9 -1.2
P {011}<122> 65 45 0 2.8 1.6
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Effects of Trace Zr on the Solid Solution Texture and Properties of
Al-0.8Mg-0.9Si Alloy Sheets by Asymmetrical Rolling

Du Hong, Yuan Gecheng, Ding Canpei, Lin Dianhai, Yang Anchen, Wu Qiguang
(Guangdong University of Technology, Guangzhou 510006, China)

Abstract: The effects of trace Zr on microstructure and properties of Al-0.8Mg-0.9Si alloy sheets by asymmetrical rolling and its
subsequent solution treatment were investigated. The results show that the Al;Zr forms in the alloy and disperses in the matrix. The Al;Zr
has unobvious effect on the formation of deformation textures Copper{112}<111>, Brass{011}<211>, S{123}<634>, E{111}<110>,
F{111}<112> and others during asymmetric rolling process. However, the recrystallization happens during the subsequent solution
treatment to reduce the orientation density of the textures Copper, Brass, S etc, while the density of shear textures E and F formed in the
asymmetric rolling process increases due to the insoluble fine phase Al;Zr inhibiting recrystallization process to some extent. The structure
formed with trace element Zr promotes the alloy plates to get better comprehensive properties, among which the tensile strength, yield ratio
and elongation are up to 230 MPa, 0.49 and 9.5%, respectively, the plastic strain ratio » value increases from 0.7 to 0.87, the value of cup
drawing /E increases from 8.94 to 9.84, and the anisotropy degree of | Ar | decreases from 0.15 to 0.04.

Key words: trace element Zr; asymmetric rolling; aluminium alloy; textures; properties
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