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Abstract: The microstructures and properties of Al-Mg-Si-Cu alloys were investigated by differential scanning
calorimetry, Vickers hardness, electrical conductivity, tensile properties test, intergranular corrosion and transmission
electron microscopy. The hardness of the alloys aged at 180 ‘C increases to a peak value and decreases subsequently. The
hardening rates of the alloys increase with the increase of Cu content, and the softening rate decreases due to overageing.
The electrical conductivity of the alloys firstly decreases to a minimum value and increases subsequently. The electrical
conductivity decreases with the increase of Cu content. With the Cu content increasing, the tensile strengths of the alloys
in T6 and T4 increase, and the resistance to intergranular corrosion decreases, but the alloy without Cu does not present
intergranular corrosion sensitivity. The kind of the precipitates in the T6 alloy varies with the Cu content increasing. "
phase dominates in the alloys at the Cu content lower than 0.6, but #” and Q' coexist in the alloys with Cu content of 0.9.
The number density and volume fraction of the precipitates increase with the increase of Cu content and the size
decreases. The precipitates are solute clusters in the T4 alloy.

Key words: Al-Mg-Si-Cu alloy; Cu content; precipitate phase; intergranular corrosion; tensile property

BEEWEB: EEESSEAMTOL R B H (2005CB623705)
Yrks HER: 2011-12-06; 1&iTHER: 2012-04-30
BIEEE: T2, UMIH, ELUF5TA; HiIG: 13584510335 E-mail: xiu_wzx@sohu.com



5522 5 12

EEF, S Cu RS Al-Mg-Si-Cu & SO 4 VR PEBE 1 5% 3349

6000 & Al-Mg-Si-Cu 5 4 H AR L P 3oL
BLUF PR TR« B E RIS, ) g gk S50 05
TEMTR IS A A NV, 1 6013 6056 1370
K 6069 45417, Cu S5 6000 RO 4R it
TR SRS EEICR . KT Cu GEIEH,
EA AR 29T, EEW BT H. B g
P R 2 b O, P I AT A
//I\[II—IS]o

h T E N IR RAUEE L R 6000 R4
TR, ACHEEWIS Cu S8R Al-Mg-Si-Cu &
AT A S0, DR T6 A T4 B FCIRE A 4 b i
A B g, IR IR B4 2N EE, 8T Cu
B BN O A ZRANPE BRI g e AR, b i — Ak
6000 F G <l 73 FH Ik e B JE Al

1 X8

S 444 U M Al-1.0Mg-1.18Si-xCu-0.6Mn-
0.15Cr (x=0- 0.3 0.6+ 0.9, JFUEDH, %). L4l Al
4fi Mg, Al-Cu. Al-Mn Fl AI-Cr 8] 454 4 AR,
FEIF A HLBEAP o A SRR T, RS IR B U Bk
Bipeyts, SEhrmisy W 1.

F1 EKRAEMLARD

Table 1 Chemical compositions of alloys

Alloy Mass fraction/%
No. Si Mg Mn Cr Fe Cu Al
1 .12 1.05 0.61 0.13 0.11 0 Bal.
2 .11 1.02 058 0.15 0.10 0.29 Bal
3 1.14 098 0.57 0.17 0.12 0.58 Bal
4 .12 1.07 0.62 0.13 0.12 092 Bal
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Fig. 2 Tensile properties of different alloys in T6(a) and T4(b)
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Fig. 3 Corrosion micrographs of alloys with different Cu contents in T6((a), (b), (c), (d)) and T4((e), (), (g), (h)) temper: (a), (e)
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Fig. 5 TEM observation of different alloys in T6 ((a), (b), (c), (d), (e), (f)) and T4 ((g), (h)) alloys: (a), (e), (g) Alloy 1; (b) Alloy 2;
(c) Alloy 3; (d), (), (h) Alloy 4
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