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Effect of ageing process on electrochemical corrosion property of
extruded Al-6.2Zn-2.3Mg-2.3Cu aluminium alloy
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Abstract: The electrochemical corrosion behavior of extruded Al-6.2Zn-2.3Mg-2.3Cu Al alloy was investigated. The
open circuit potential (OCP), cyclic polarization curve and electrochemical impedance spectroscopy (EIS) were
performed in 3.5% (mass fraction) NaCl and 10 mmol/L NaCl+0.1 mol/L Na,SO, solutions. The results show that the
resistance to localized corrosion of various ageing processes according to decreasing order is T76+T6, T76, T77, T6, as
deduced from electrochemical parameters, such as OCP, corrosion potential, repassivation potential, pitting potential,
pitting transition potential, linear polarization resistance, corrosion current density and charge transfer resistance of EIS.
Corrosion morphologies indicate that pitting corrosion is the main corrosion form for Al-6.2Zn-2.3Mg-2.3Cu alloy in the
solution of 10 mmol/L NaCl+0.1 mol/L Na,SO4, which can be terrified by the occurrence of pitting potential and pitting
transition potential in its cyclic polarization curves. Being different from 10 mmol/L NaCl+0.1 mol/L Na,SO,, the pitting
corrosion and intergranular corrosion (IGC) can be observed in 3.5% NaCl solution. @y, (@p—¢cor), and (@con—¢rep) Were
used as criteria to evaluate the localized corrosion. Additionally, the influence of ageing process on the hardness and
conductivity was also discussed. T76+T6 shows the least decline of hardness comparing to T6 and the best corrosive
resistance amongst the four ageing processes.
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Fig. 1 Optical microstructure of Al-6.2Zn-2.3Mg-2.3Cu-T77
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Fig. 3 OCP—-time curves of Al-6.2Zn-2.3Mg-2.3Cu alloys in
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Table 1 Parameters of cyclic polarization curves of Al-6.2Zn-2.3Mg-2.3Cu alloys in 3.5%NaCl solution.
Ageing Ocor! Jeor! Reor/ Optp/ Orep/ Jrep/ R/ Do Prep/
process \Y% (Acm?) (Q-cm?) \Y% \Y% (A-cm?) (Q-cm?) \Y%
T6 -0.721 2.50X107° 145 —0.743 —0.948 2.83%X107 242 0.227
T77 —0.729 1.33X107° 333 -0.736 -0.946 231%X107* 278 0.217
T76 -0.723 1.44X107° 238 -0.734 -0.936 225%X107* 282 0.213
T76+T6 -0.717 1.26X107° 669 -0.727 -0.931 1.95%107* 314 0.214
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Fig. 5 Nyquist (a) and Bode ((b), (c)) plots of Al-6.2Zn-
2.3Mg-2.3Cu alloys in 3.5%NaCl solution
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Fig. 6 Equivalent circuits of EIS of Al-6.2Zn-2.3Mg-2.3Cu
alloys in 3.5%NaCl solution
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Table 2 Parameters of EIS of Al-6.2Zn-2.3Mg-2.3Cu alloys in 3.5%NaCl solution

Ageing R/ o,/ Ry Opit/ R/

process (Q-em?) (S'sP-cm ) " (Q-em?) (Q-em?) (S'sP-cm ) Iy (Q-em?)
T6 10 2.88X10°  0.43813 7 1L.05X107*  0.74257 1550
T77 10 6.51X10°  0.73123 11 2.17X10*  0.65738 1871
T76 11 2.66X10°  0.79374 194 1.14X10™°  0.67225 7500

T76 +T6 10 411X10°  0.76157 212 1.14X10™*  0.67097 14566

B 7 Al-6.2Zn-2.3Mg-2.3Cu
3.5%NaCl PO AL IR (K6
Mg
Fig. 7
Al-6.2Zn-2.3Mg-2.3Cu alloy after cyclic

Corrosion morphologies of

polarization in 3.5%NaCl solution: (a)
T76+T6; (b) T6; (c) T77; (d) T76; (e)
T76+T6
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Fig. 8 Cyclic polarization curves of 7B50-T76 Al alloy as

function of chloride concentration
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Fig. 9 OCP—-time curves of Al-6.2Zn-2.3Mg-2.3Cu alloys in
10 mmol/L NaCl+0.1 mol/L Na,SO, as function of ageing
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Fig. 10 Cyclic polarization curves of Al-6.2Zn-2.3Mg-2.3Cu
alloys in 10 mmol/L NaCl+0.1 mol/L Na,SO, solution as

function of ageing process
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K 11 Fimnly Al-6.2Zn-2.3Mg-2.3Cu &4:4E 10
mmol/L NaCl+0.1 mol/L Na,SO, ¥ H A5 PR ALl ik

*3 Al-6.2Zn-2.3Mg-2.3Cu A5 4:7E 10 mmol/L NaCl+0.1 mol/L Na,SO, 1 IR 1k i 28 544
Table 3 Parameters of cyclic polarization curves of Al-6.2Zn-2.3Mg-2.3Cu alloys in 10 mmol/L NaCl+0.1 mol/L Na,SO; solution

Ageing  @eon/ Jeon/ Reon/ P/ Prep/ Jrep/ R/ (@eor0rep) 00/ (PoPeon)/
process A (Aem™®)  (Qem?d) A A (Aem™®)  (Qem?d) A A \Ys
T6 -0.612  4.12%X10° 6077 -0.73  —0.825 1.40X10° 2061 0.213 -0.525 0.087
T77 0.6  575X10° 6126  —0.721  —0.799  1.41X10° 1665 0.199  —0.514  0.086
T76 -0.63  549X10° 6651  —0.715 —0.786 1.36X10° 1651 0.156  —0.445  0.185
T76+T6 —0.642 4.64X10° 7728  -0.709 —0.766 1.18X107° 1872 0.124  —0432 0210

(a)

B 11 Al-6.2Zn-2.3Mg-2.3Cu &41E 10
mmol/L NaCl+0.1 mol/L Na,SO, ¥ P 1
AR A DU PR e T3

Fig. 11 Corrosion morphologies of
Al-6.2Zn-2.3Mg-2.3Cu alloy after cyclic
polarization in 10 mmol/L NaCl+0.1 mol/L
Na,SO, solution: (a) T76+T6; (b) T6; (c)
T77; (d) T76; (e) T76+T6
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AT LIRS 28 5 s ek by, s il LA g, AT AR
HAE L5 R At AT PR ZE 4B (b o) A RAE Ja) F8 JE 1t
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3) FER R T6 Ak, T77. T76 F1 T76+T6 KIS
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BAR AT ) T76+T6 A 5 B AR btk 15 7 T
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