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Table 1 Aging treatment parameters of samples

Process  Pre-aging
T6 (120 C,20h) - -
RRA5 (120 ‘C,20h) (190 °C,5min) (120 ‘C, 20 h)
RRA10 (120 °C,20h) (190 °C, 10 min) (120 C,20h)
RRAI5 (120 'C,20h) (190 C, 15min) (120 °C,20h)

RRA20 (120 C,20h) (190 ‘C,20 min) (120 C,20 h)

Retrogression Re-aging
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Fig. 1 Polarization curves of 7075 aluminum alloys after

different aging treatments
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Table 2 Electrochemical corrosion data of 7075 aluminum alloys with different aging treatments

Poor oo/ Voo R/ CPE,/ R,/ CPE,/ R,/

Process 5 . 2 o n 2 - e’ 2
v (LA-ecm™) (mm-a) (Q-cm”)  (pF-cm™) (Q-cm”)  (uF-cm™) (Q-cm?)

T6 -0.76 27.9 0.92 7.30 497 0.85 390 — — —
RRAS -0.96 17.4 0.57 7.07 122 0.87 457 1991 0.68 1659
RRA10 -1.06 5.8 0.19 7.42 14 0.91 4311 443 0.79 28000
RRA15 -1.12 34 0.11 7.59 96 0.90 7617 237 0.85 38975
RRA20 -1.19 4.7 0.16 7.53 102 0.89 9632 1318 0.76 22556
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Fig. 2

different aging treatments

EIS diagrams of 7075 aluminum alloys after

RRA Kb [ )3 b BRI 8] (3G 0, 28 oA b
KIGK o T RRA KB 5 & g M X 1 A HL 42
VUt 55 (] Ak B T P84 o 52 B0 4 S SR KT )
WS IE/NR E H . T L, RRA AR PE AT A R & &
SRR ERE, JFREE BB R, &
< AT S Pk BE B AT T A 5. 224 [ A AL A 2
—EREFER, A AR IR TR Ph AE 77 thik 2156
e, AN <RI Y Fr AR T Tk P E

3 s AN RN ROAE B S 7075 B < A5 AL



H3REH3IN

ARV, 5 7075 A RIS R T 673

LR, AR HA S R R T R, IR R VAR
BH: R FIR, NHLG % F2 HIFHL: CPE, Al CPE, ¥ #H
L Ff AT

(a) R CP]:%l
7
Rl
Y Y
(b) R, CPE,
! 7
R, CPE,

R,

B3 A AR EL S 7075 556 4 A Ak L
Fig. 3 Equivalent circuits of 7075 Al alloys after different
aging treatments: (a) T6 treatment; (b) RRA treatments
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Fig. 5 TEM images of 7075 aluminum alloys after different RRA treatments: (a) RRAS; (b) RRA10; (c) RRA15; (d) RRA20
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Electrochemical analysis of 7075 aluminum alloy during
retrogression

SU Rui-ming, WANG Lei, LI Guang-long, QU Ying-dong, LI Rong-de

(School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: In order to explore and improve the corrosion resistance of 7xxx series aluminum alloys, the
electrochemical corrosion behavior of 7075 aluminum alloy treated via retrogression and re-aging (RRA) with
different retrogression was studied by electrochemical analysis and transmission electron microscope. The results
show that a more adequate retrogression treatment is beneficial to re-dissolution of matrix precipitates.
After re-aging treatment, the matrix precipitates are fine and dispersed, which are conducive to repair the
passivation film. In addition, the coarse and disconnected grain boundary precipitates are blocking the corrosion
channel and delaying the progress of corrosion. A more obvious precipitate-free zone effectively reduces the
potential difference between the matrix and the grain boundary precipitates, and the corrosion sensitivity of the
alloy is alleviated. The electrochemical corrosion resistance of RRA-treated alloy is better than that of peak-aged.
The self-corrosion potential, self-corrosion current density and corrosion rate of the sample, which is pre-aged at
120 °C for 20 h, retrogression at 190 ‘C for 15 min and re-aged at 120 ‘C for 20 h, are —1.12 V, 3.4 pA/cm* and
0.11 mm/a, respectively. The electrochemical corrosion resistance is remarkably improved.

Key words: 7075 aluminum alloy; electrochemistry; precipitates; polarization curve; impedance
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