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Table 1 Chemical composition of the experimental alloy (wt.%)

Alloy Mg Si Cu Mn Cr Zn Fe

0Cu 1.20 1.23 0 042 0.16 0.12 0.03
0.18Cu 1.16 120 0.18 043 0.16 0.12 0.02
037Cu 1.13 120 037 042 0.17 0.12 0.03
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(a, b) 0Cu & 4; (¢, d) 0.18Cu &4x; (e, ) 0.37Cu &4
Fig.1 BF and SEDP of the alloys at peak aging

(a, b) 0Cu alloy; (c, d) 0.18Cu alloy; (e, f) 0.37Cu alloy
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Fig.2 HRTEM and FFT of precipitates of 0Cu alloy at peak aging
(a) HRTEM; (b) FFT
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Fig.3 HRTEM and FFT of precipitates of 0.18Cu alloy at peak
aging
(a) HRTEM; (b) FFT
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Fig.4 HRTEM and FFT of precipitates of 0.37Cu alloy at peak
aging
(a) HRTEM; (b) FFT
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Table 1 Statistical information of precipitates of the alloys at peak

aging
Number Volume
Cross Area
Alloy Length (nm) Density Fraction
(nm?)
(10%/m?) (%)
0Cu 6.61 32.23 1.9 4.05
0.18Cu 5.69 26.11 3.1 4.61
0.37Cu 4.79 10.33 5.5 5.36
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Fig.5 Grain boundary precipitation of the alloys at peak aging
(a, b) 0Cu alloy; (c, d) 0.18Cu alloy; (e, f) 0.37Cu alloy; (g) phase of
Mg:Si; (h) phase with Cu
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Fig.6 Strength and stress-strain curves of the alloys at peak aging

(a) strength; (b) stress-strain curve
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(a, b) 0Cu & 4; (¢, d) 0.18Cu &4x; (e, ) 0.37Cu &4
Fig.7 Metallographic photograph of the alloys after intergranular
corrosion

(a, b) 0Cu alloy; (c, d) 0.18Cu alloy; (e, f) 0.37Cu alloy
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Effect of Cu on microstructure and intergranular corrosion properties of high
strength 6000 series aluminum alloy
Zhang Xu >3, Yan Lizhen 23" | Li Zhihui ** |, Li Xiwu 23 | Gao Guanjun !?3 | Zhang Yongan 23 | Liu Hongwei %, Xiong
Baiging '3
(1.State Key Laboratory of Non-Ferrous Metals and Processes, GRINM Group Co., Ltd., Beijing 100088, China)
(2.GRIMAT Engineering Institute Co., Ltd., Beijing 101407, China)
(3.General Research Institute for Nonferrous Metals, Beijing 100088, China)
Abstract: The effect of Cu on the peak aging precipitates, tensile properties and intergranular corrosion properties of 6000 series aluminum alloy
were investigated by OM, TEM, HRTEM, tensile and intergranular corrosion test. The results shown that the addition of Cu promoted the
precipitation of the peak aging phase of the alloy. With the Cu content increasing from 0 to 0.18wt.% and 0.37wt.%, the precipitates size of the
peak aging alloy decreased significantly, and the volume fraction increases from 4.05% to 4.61% and 5.36%. The strength of the corresponding
alloys increased from 421MPa to 448 MPa and 459MPa. According to HRTEM, the main precipitates of the three alloys in peak aging state was f3
"phase, and L phase was also found in the alloy with 0.37 wt.% Cu added. The addition of 0.18 wt.% Cu improved the intergranular corrosion
resistance of the alloy, while the addition of 0.37 wt.% Cu decreased the intergranular corrosion resistance of the alloy. It was found that the
addition of 0.18 wt.% Cu promoted the precipitation of  "phase in the alloy, and the width of the precipitation free zone (PFZ) at the grain
boundary was refined to 51.92nm. The addition of 0.37 wt.% Cu promoted the precipitation of the strengthened phase and changed the type of the
precipitated phase. In addition, it was found that the addition of 0.37 wt.% Cu significantly roughened the width of the PFZ at the grain boundary,
and the PFZ width was 60.20nm. Combined with aging precipitates, tensile strength and intergranular corrosion, it is found that 0.18wt.%Cu alloy
has excellent comprehensive properties.

Key words: Cu addition; high strength 6000 series aluminum alloy; intergranular corrosion; precipitates
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