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Effect of Cu addition on precipitation phases at early stage in
6082 Al-Mg-Si alloy aged
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Abstract: The effect of Cu addition on the GP zones of 6082A1-Mg-Si alloy during the early stage of ageing at 170°C
was investigated by transmission electron microscope(TEM) and three-dimensional atom probe (3DAP). The results
show a great deal of GP zones including Mg, Si and Cu atoms form in the alloy with 0.6%Cu, which is aged at 170 C
for 30 min. The addition of Cu accelerates the forming of GP zones, but it does not change the mole ratio of Mg and Si in

GP zone and the mole ratio of the GP zones is still close to 1. The shot needle-shaped pre-f” precipitation appears in the

alloy after Cu is aged at 170 ‘C for 30 min.

Key words: Cu; Al-Mg-Si alloy; GP zone; three-dimensional atom probe; precipitation phase

B LS SR ZE T TR R R, R kB
G S R0 W B LLRT I — R AIRFFT R ),
7E Al-Mg-Si A& RNt Cu W LG 410 )
SVERE, JUHORHGEREYE. FHTTIR 2 s
TEXF Cu Al-Mg-Si &4 O AR I iR 4540 S 3L
JEAr AR 8, MIAO SR I AEAR N T 0.07% Cu
1) 6022 & 4 AT HIUBF A SSSS—HGP X 4T B
HH—E BRI IE O'—p+Si, MES 0.91% Cu 1)
6022 & & T S A SSSS—GP X —41 1 p A —
W4 O'—0+Si. REZA Z5PWF 5 T FiAS BT 6022A1-

Mg-Si & 4 W A2 A A0 1 52w, B B F Ok
Clusters/GP zones—p+0'—0'™,

RUE MR INIC % Cu A4 AR 45
5y MM RERRIEAT T — RAWETT, AHARAE VF 2 )8
BARATIRAIIFORER S, BlWocs Cu &
Al-Mg-Si &4 GP X K Sa AL AR [F1 T 355 1) e
AR, FET IR ) 8, A SR A
TIEIEE Cu X 6082A1-Mg-Si &4 NI GP X
T L O SR AR A 5, 4328 5 U I — 4
JEFREF(BDAP)SE R4 Gl Kl G % Cu X Al-Mg-Si

EEWE: [HKARPEIEETIIH (50801044); EHERZGIFIEETBIINH; E#mBOLRET TR FEBUN R & e B 1 H

Igis B#A: 2008-05-05; &iTHHEA: 2008-09-22

BTEE: & %, It Hif: 021-56332127; E-mail: jinman919@shu.edu.cn



2 PR R AR

2009 1 H

BEMNROERETE Cu Ji TR T T
Tt o =4l T IREHRENE LIOI 1 RO A 70 R R
23 AN JEL P A B ] (M A A ™ 1, e, R
REEESE s Nt 26 EEID AN N S S G TR RS
(At £ B

1 SRI&

ST G g 1 Fdl. BE ek kELE
530 CH#ALEE 1 h, JKFJEAE 170 CHAL 30 min.
O ZUR A JEM—2010F &5 Hi 7 B it it 17 M 5%,
375 55 LR AT ot SR Y PR X (1 D7 vk 2%, IR RS
A PR SO LA T VR AN — DR, rE
W5 T HLARBN 5% KC1O, F 95%IBiks ,  HLMRIE S A
20 C, EH BT TAEHE R 160 kV. =4k R T HRE!
FE R -0 C 7%, Ul 20% KC1O,
T B0%MH I, HOAR BN B, YR T IRET SR A
 m FLE AR R AT, SEERWRE A -248 C, TAEMK
TR HE(Uy/ Uge) 9 20% 0 A 5K = Y-S -HRETRE b (1)
& BT E AT LAZ 28 SR [11-12].

F1 KRG SRR
Table 1 Chemical composition of alloys used in experiment

(mass fraction, %)

Alloy Mg Si Mn Cu Fe Ti Zn Cr Al

1 072 1.20 0.75 — 0.16 0.031 0.019 0.011 Bal.

2 073 1.20 0.75 0.60 0.16 0.031 0.016 0.013 Bal.
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Fig.l TEM images of bright field and elect diffraction
patterns of corresponding selected area of Al-Mg-Si-0.6%Cu(a)
and Al-Mg-Si(b) alloys (Electron beam parallel to [001])
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Fig.2 3DAP elemental mappings of Mg(a) and Si(b) atoms and integrated concentration-depth curves of Mg(c) and Si(d) obtained

from Al-Mg-Si alloy aged for 30 min at 170 C
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Fig.3 3DAP elemental mappings of Mg(a), Si(b) and Cu(c) in Al-Mg-Si-0.6%Cu alloy aged 170 C for 30 min
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Fig.4 Magnified mappings of areas 1(a) and 2(b) and composition—distance curves of corresponding elements(c) and (d)
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