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Abstract The annealing characteristics of a cold rolled Al-6.5Mg-1.5Zn alloy newly designed as an automobile material is
investigated in detail. The aluminum alloy in the ingot state is cut to a thickness of 4 mm, a total width of 30 mm and a length
of 100 mm and then reduced to a thickness of 1 mm (reduction of 75 %) by multi-pass rolling at room temperature. Annealing
after rolling is performed at temperatures ranging from 200 to 400 °C for 1 hour. The tensile strength of the annealed material
tends to decrease with the annealing temperature and shows a maximum tensile strength of 482MPa in the material annealed
at 200 °C. The tensile elongation of the annealed material increases with the annealing temperature, while the tensile strength
does not, and reaches a maximum value of 26 % at the 350 °C annealed material. For the microstructure, recovery and
recrystallization actively occur as the annealing temperature increases. The recrystallization begins to occur at 300 °C and is
completed at 350 °C, which results in the formation of a fine grained structure. After the rolling, the rolling texture of
{112}<111>(Cu-Orientation) develops, but after the annealing a specific texture does not develop.

Key words cold rolling, aluminum alloys, mechanical properties, microstructure, annealing,

.M 8 e of V4o B3 vidladE s diAlsks
Bol vk ey vl e %Eﬂhf %L%dl H

—

2 FWH oz duA g 3 BAZE 2A R4 & dPE e, 7RI R Bl el A
HuA A A7 Asbdel meh AsAts vRd £ o 27 e e fﬂdoﬂ/‘i @%94 01 i
F71719] AL 9 AvfAde] A aHa glen o] fHE HIR M e gFrE AE
a0 we Ah Ews] AYHL gk AgAel 3 & WA oA ARE wol &8st 91E‘r vy g
3l WA B oA dope] WitozE olXle] 84 & F AR Ws) Adwrt okela Aol tha
7, A mE = F 37 A Ah, 2 AREk S o] AR AR eE 2 AR, Fx
W ol Atk o714 TP BeH WM Aeate]l A3 7k, ARl Thed A 5] Aol k. 2

71RAQ 7R AsEe FNTIE AeA st By AReA ARE G S Gl AHE7 fleiA

oltt. Abgate] AFste] @Al et Foll AAl A = AR 540 9% 1 AAdselol & Bart Al w
2 AEA Bl AR EE A AEE vAETE o B E Ayde et Aol e AEARs o
A7 o] Hlge] of 130 2% dRulwHE? Ty GNEE FEE AL6SMg-1.5ZnA TS A

TCorresponding author
E-Mail : shlee@mokpo.ac.kr (S. H. Lee, Mokpo Nat'l Univ.)

© Materials Research Society of Korea, All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creative-
commons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the
original work is properly cited.

534



FZ F Y7k A AlL6.5Mg-1.5ZnA] e

(<3

A F2AA skt dEAA Alolle AE A48
A4ZAQ FFE g5t 7571718 FRAZE Bol A
£== AlS0830 HI3] Mg} Zn S =o|3L Mn9
FS wEed S Erl AAEAT Bgh, A EA
S FXI AEeA A T8
AXA] 3L viE P7rekd v‘& == 01%‘“4 < AAske] of
g9y H A5 vAzZ 9 7Ad 5S4

(<3

=

AR Al S

2. ME
21 Fo dHzietd & ofEE
FFAAIRE Al-Mg-ZnAl o] AAIE slekxAS

-Mg-
Table 1] YERA AT Al -Mg- anﬂ

o JZ% flas —r“
AR
aH

'4 ‘l‘ E'. 6]’

Z 30mm, Z°] 100
50 °CAlA] 2417t =
oF &élﬁ} 2] ? %”éf{ *1{—% % ) 2E ARSI
L s P = P e A
rpm, ﬂrﬁ *&4 174011*1 AlE FAE 0.2
mm¥ ZU7i HFEA7F 1 mmzt 2 wrkA] o)
2 (multi-pass)E Z18) SFch. wEha W7igkde] w2 of
e F 75 %o, OlL AFHEgo] 1.60] HIE
= 2 7heEelth 94 JdEge 712 YolA
200~400 °C2] 7} =004 1*171} 7HE & FdskAh

22 544t

u|A| 22 gw Al{% I FFolA TDHe 3
g Aoz A2 & HCIO,: CH;CH,OH =3 :
17 €8 oA AR —5°C, A 20 Vo] ZAA

s °ﬂ7§>] < FgAnF(OM) B Ao, FE-
SEM/EBSD(electron back scattering diffraction) 72
Philips XL30s FEG-SEM Wl 7F5x9F 20kve] =
A sl Z4s19em EBSD dll4olli= Tex SEM
Laboratory(TSL)AFe] EBSD 84 Xz TSL OIM
Date Collection ver.3.55 ©|-83}3t}.

7IAA 5L F2olA e AEAE R AN FeR
Bkt A=A ES Micro-Vickers A EAE ©]-8-3)
o] 0.05kfge] stEsoZ FPAIZE 1022 274 TD
Hol| HsiA dARFoR A2 F AR FANE

o= dAA 0.05 mmY o]53HH 73 TE 4% ¥
TS Ttk AL AR ] Akt
PIIEE Z 6mm, 40| 32mm=E WA= 7St

o] WwHsA1¥7](Shimadzu Ag-IS)E Al»% 3lo] Abe-of A

Table 1. Chemical composition of aluminum alloys studied (wt.%).

Al Mg Zn Fe Mn Si Ti Cu Sr B
Bal. 65 15 02 02 01 01 01 0.1 0.1
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Fig. 1. Optical microstructures of the specimens before (a) and
after (b) cold rolling of the Al-6.5Mg-1.5Zn alloy.
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Fig. 2. ND, RD, and GB maps obtained by EBSD measurement of the Al-6.5Mg-1.5Zn alloys annealed at various temperatures.
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Fig. 3. Vicker's hardness distribution in width direction (a) and the average hardness (b) of the Al-6.5Mg-1.5Zn alloy annealed after cold

rolling.
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Fig. 4. Changes in nominal stress-strain curves (a) and mechanical
properties (b) of the Al-6.5Mg-1.5Zn alloy with annealing tem-
perature.
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Fig. 5. Comparison of mechanical properties between the Al-
6.5Mg-1.5Zn alloy and various Al-Mg 5xxx system alloys.
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