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Table 1 Chemical composition of alloys
Mass fraction/%
Sample No.
Zn Mg Cu Zr Cr Mn Ti Si Fe Ce Al
1 4.6 2.6 0.12 0.12 0.2 0.36 0.12 0.05 0.13 0 Bal.
2 4.6 2.6 0.12 0.12 0.2 0.36 0.12 0.05 0.13 0.25 Bal.
3 4.6 2.6 0.12 0.12 0.2 0.36 0.12 0.05 0.13 0.5 Bal.
4 4.6 2.6 0.12 0.12 0.2 0.36 0.12 0.05 0.13 0.6 Bal.
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Fig. 1 Microstructures of alloys with different Ce contents: (a) 0Ce; (b) 0.25%Ce; (c) 0.5%Ce; (d) 0.6%Ce
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Fig. 2 SEM images and EDS patterns of alloy: (a) 0Ce; (b), (c), (d) 0.25%Ce
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B3 U 0.25%Ce &4 MR MESL SEM 18
Fig. 3 SEM image of 0.25%Ce addition alloy: (a) Low

magnification; (b) High magnification
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Fig. 4 Conductivity and mechanical performance of 7A52

aluminum alloy with different Ce contents: (a) Hardness; (b)

Conductivity; (c) Intensity curve

Table 2 Mechanical properties and electrical conductivity of 7A52 aluminum alloy with different Ce contents

Sample No. Hardness, HV ~ Conductivity (IACS)/% Tensile strength /MPa Yield strength /MPa  Elongation/%
1 162 31.659 494.81 454.24 10.15
2 163.3 30.621 490 445.96 8.96
3 160.3 30.275 489.94 443.17 7.67
4 160 30.275 476.46 435.84 7.06
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Fig. 5 Exfoliation corrosion morphologies of 7A52 aluminum alloy with different Ce contents: (a) 0Ce; (b) 0.25%Ce; (c) 0.5%Ce;

(d) 0.6%Ce
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Fig. 6 Cyclic polarization curves of 7A52 aluminum alloy in 3.5%NaCl solution with different Ce contents: (a) 0Ce; (b) 0.25%Ce;

() 0.5%Ce; (d) 0.6%Ce
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Table 3 Parameters of cyclic polarization curves of 7A52 aluminum alloy in 3.5%NacCl solution

Sample No.  ¢goon/V  Jeon/(Aem ™) Re/(Qem®)  ¢u/V  9/V  Jp/(Aem?) R/ (Qem?)  (PeonPrep)/V
1 -0.823 5.93%x107* 39.3 -0.759 -0.785  2.35X107* 86.7 -0.038
2 —0.805 5.06X107* 47.1 -0.725  -0.773  2.58X107* 72.1 -0.032
3 -0.802 3.85%X107* 89 -0.757 -0.781  2.84X10™* 67.5 -0.021
4 -0.828 4.99%x107* 46.6 -0.746  -0.796¢  1.82X107* 96.2 -0.032
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Fig. 7 Nyquist (a) and Bode ((b), (c)) plots of 7A52
aluminum alloy in 3.5%NaCl solution with different Ce

contents: (a) Nyquist figure; (b), (c) Bode figure
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Fig. 8 Equivalent circuits of EIS of 7A52 aluminum alloy in
3.5%NaCl solution with different Ce contents
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Table 4 Parameters of EIS of 7A52 aluminum alloy in
3.5%NaCl solution with different Ce contents

Sample Ry Ry Ryi/ R/
No. (Q-em?) (Q-cm?) (Q-cm?) (Q-cm?)
1 21.94 121.4 1.425 156.6
2 16.13 180.2 29.23 210.5
3 18.98 176.2 42.02 615.3
4 23.38 141.3 35.15 589.7
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Fig. 9 Slow strain rate tensile curves of 7A52 aluminum alloy

with different Ce contents: (a) Etching solution; (b) Air
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Effect of RE Ce on microstructure and
properties of 7A52 aluminum alloy

HU Gui-yun'®, CHEN Song-yi"*, JIANG Hui-li"*, WANG Pei-ji**, CHEN Kang-hua' *?

(1. Light Alloy Research Institute, Central South University, Changsha 410083, China;
2. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China;
3. Nonferrous Metal Oriented Advanced Structural Materials and Manufacturing Cooperative Innovation Center,

Central South University, Changsha 410083, China)

Abstract: The effects of RE Ce on the microstructure and properties of 7A52 aluminum alloy were studied by optical
microstructure, scanning electron microscopy(SEM), mechanical tensile testing, exfoliation corrosion testing,
electrochemical corrosion testing and slow strain rate tensile testing. The results show that the tensile strength decreases
from 494.81 MPa to 476.46 MPa, the yield strength decreases from 454.24 MPa to 435.84 MPa and the elongation
decreases from 10.15% to 7.06% when Ce content increases from 0 to 0.6% (mass fraction). The corrosion resistance of
7AS52 alloy is greatly improved by Ce addition, with descending order as follows: 0.5%, 0.6%, 0.25%, 0. It is attributed to
that by Ce addition, a brittle polygonal shape RE-rich-phase (Al,Mg,Zn.(TiCr),,Ce) forms in the alloy, which becomes the
crack source in the tensile test, leading to the decrease of the strength of 7A52 alloy. Moreover, the charge transfer
resistance of the oxide film on the surface is enhanced by Ce addition, and thus the corrosion resistance is improved.
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