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Eelectrochemical Corrosion of the Nancrystalline Layer on the Surface of 7A52 Aluminum Alloy

MA Shi-ning, WANG Xiang, WANG Xiao-ming

(Department of Remanufacture Engineering, Academy of Armored Force Engineering, Beijing 100072)

Abstract: 7A52 aluminum alloy was nanocrystallized with supersonic fine particles bombarding( SFPB). The microstructure of
nanocrystalline layer was studied by OM, XRD and TEM, the electrochemical corrosion property of the sample before and after
surface nanocrystallization was examined by CHI660A tester and electrochemical corrosion mechanism of nanocrystalline sample
was analyzed by SEM and EDS. The results show that the average grain size is about 8 ~20 nm in the top surface layer with
16 nm in average,and the thickness of deformation surface layer is about 20 um. The corrosion current density of nanocrystalline
layer decreases from -4. 07E-7 A » ecm ? to -9. 476E-7 A » cm ?, and there are no crack and pitting corrosion on the surface
which show good corrosion performace. The corrosion resistance of nanocrystalline layer is obviously enhanced due to the high ac-

tivity of the surface and the formation of oxide film of high quality on the surface after surface nanocrystallization.
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Fig. 1 Cross—sectional morphology of the 7A52 aluminum
alloy after SFPB
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Fig. 2 XRD patterns of the sample before and after SFPB
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Fig. 3 TEM images of top surface layer 7A52 aluminum alloy after SFPB



24 b B X @wW L &

2011 4F

B it 2 1T b R B 404k 2 90 K B G, il R T IR AN L
MDA Re b K /NAS #4928, By K<) 8~20 nm,
Ry doRL RS 2928 16 nm P ER AT I 2R B AR X %
L7 (AT S5 BRE A5 4L J8 » A1 B AV S B Bl AN 3 S AT 5 R
FUEH R AR ORE RS A8 43 10, 40K i 1 BB T 2
BEMLEY . TEM 15 (14 d kL R ~F/F XRD 115
5L R R XRD A5 1 2 B fe R 2 2910 pm
W EE NI F 34 ok Rt
2.2 ELFEEMmERE

Bl 4 hy TAS2 58 A 4 U ORE S& o 1T S 7
3.5 % NaCl W P i Ak i 2% . by T 0, #E I 0
B B R i #E8 AT OE R 1Y) BH AR A =2 5 DL S
MR L R R A AR, 5R
LR SO B 28 TET G OK AR AR S 1 ok el 9
fon B1-4. OE-7TA « cm A8 H-9. A76E-7A « cm *,
0 REEARR B ol 4 18 5 3 THT 44 0K AR A A 1Y) BB
HLPRE 25 i, 4. 07TE-2 A « cm 245 Hy-6. 542E-2
A e em L TR AR L 2 B ik A B R S
(R D, XRY TAS2 BE SRR TMAEN KL
A 3 R AR AR AT R A5 0 B e

-0.4
L —o— JBUGRES
0.6 f —o— RIAPKALFE G
-0.8¢
L O—0——0-0d
Z 10f
Lu L
-1.2F
-14F
_]6 1 1 1 1

7 6 5 4 3 2
Igl/A

4 TAS2 FR4A 4 i s MORE 35 T 5T 5 76 3. 5% NaCl ¥ i)

PR AR £ i £

Fig. 4 The polarization curves of 7A52 aluminum alloy

before and after SFPB in 3. 5% NaCl solution
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Table 1 Electrochemical parameters of 7A52 aluminum

alloy before and after SFPB
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Fig. 5 Morphologies of the original sample (a) and SFPB
sample (b) in 3. 5% NaCl solution
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Fig. 6 EDS spectrum of A area in original sample (a) and B and C area in SFPB sample after electrochemical corrosion (b) (¢)
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