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Effect of Corrosion Products on Corrosion Process of 6061 Aluminium Alloy

in Marine Atmosphere
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(1. National Engineering Research Center of Near-Net-Shape Forming for Metallic Materials, South China University of
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Abstract: 6061 aluminium alloy was corroded in salt-spray as a simulated marine atmospheric environment to study
the effect of corrosion products on the corrosion process of 6061 aluminium alloy. The electrochemical characteristics
and corrosion morphology of 6061 aluminium alloy covered by corrosion products were analyzed by scanning electron
microscopy (SEM), electrochemical impedance spectroscopy (EIS) and optical profilometry (OP). The results show
that the corrosion product layer on the surface of 6061 aluminium alloy had a protective effect on the substrate, but
the protective effect became weak with the increase of corrosion time. Pitting was the main form in the corrosion
process of 6061 aluminium alloy. Corrosion products acted as a barrier to prevent the growth of pits, and promoted
the transformation from pitting corrosion into uniform corrosion in the later stage of pitting corrosion.
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Fig. 2 Electrochemical impedance spectrums (EIS) of 6061 aluminium alloy corroded in salt-spray for different periods

of time: (a) Nyquist plot; (b) Bode plot (Ig|Z|-lgf); (c¢) Bode plot (—@¢lgf)
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Tab. 1 Fitted parameters of EIS for 6061 aluminium alloy corroded in salt-spray
(Yo), Ct R; (Yo), Ca R.
n ny
/h /(Ses"ecm™?) /(Fe+em™?) ' /(Q + cm®) /(Ses " ecem ?) J(Feem™?) ) /(Q * cm?)
96 3.29X107° 2.74X107° 0. 85 1.06X10* 2,44 X107° 2.44X107° 1 1.26X10*
192 3.98X107° 3.29X107° 0. 84 9.47X10° 2.89X107° 2.89X107? 1 1.17 X 10
360 6.79X10°° 5.92X10°° 0.79 8.75X10° 3.97X10°° 3.97X10°° 1 8.45X10°
528 7.34X107° 6.22X107° 0.83 5.92X10° 3.51X1073 3.51X107° 1 8.36X10°
768 1.21X107" 1.13X107" 0. 80 6.51X10° 7.04X107° 7.04X107° 1 6.03X10°
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Fig. 4 3D morphology of 6061 aluminium alloy corroded in salt-spray for different periods of time:
(a) 96 h, top view; (b) 96 h, front view; (¢) 768 h, top view; (d) 768 h, front view

124 pmo )
b
b
[20]
’ ° 4(c, d
b
, 182 pym,
b
’ [} te] ) Z'GE 0
’ 153 g‘?\‘“
, 768 h ;ﬁﬁ’:) =05
] C oS
1.04 4 e
° - e _ |[E-0.10
; " T - | R
3 . D o
, R 0 Frrrrrrrer \RBAREEEEE \RERRRAZRE:  ARRARARZE)
0 0.5 1.0 1.5 2.0
[21] . 5
(b) 758 h
6061 ° : ’ 5 6061
6061 ’ Fig. 5 Pits distribution of 6061 aluminium alloy corroded
5(a) 5 ’ ’ in salt-spray for different periods of time
*+ 590 -

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



PR 6061

s . 39-45.
5(b) . . . [9] . - SO,
0 , 0.
,6061 22011(6) :446-452.
[10] . , ,
: 7A04 (1. .
3 2017(5) :359-368.
[11] , . .o 7A04
(1) 6061 7.
’ ’ ,2009(5) :974-980.
o (12] . . ;o 7B50
(2) 6061 [J1.
, R, R, ,2015(3) :575-581.
. , [13] ; .. 2024-T3
[l ,2013
’ (5):1208-1216.
’ [14] : , .. 2A12 o
(3 , 6061 o] ’
° ° 2011(3):43-48.
’ ’ [15] HSUCH, MANSFELDF. Technical note: concerning
o the conversion of the constant phase element parame-
ter Y, into a capacitance[ ] ]. Corrosion, 2001 (9):
T4T7T-748.
[1] s . , . [16] SONG G,LIU M. Corrosion and electrochemical e-
[J]. ,2014(12) ;10-14. valuation of an Al-Si-Cu aluminum alloy in ethanol
(2] s s .. solutions[ J]. Corrosion Science,2013,72(S):73-81.
(1. [17] ; , .o 6061 7075
22016(21) :89-96. Ll .
[3] , , , . 2014(6) :38-41.
[Jl. ,2012(6):525- [18] SONG F,ZHANG X,LIU S,et al. Anisotropy of lo-
526. calized corrosion in 7050-T7451 Al alloy thick plate
[4] s s .. SO, [J]. Transactions of Nonferrous Metals Society of
[1]. , China,2013,23(9) :2483-2490.
2017,38(4) :252-255. [19] . , s . 7020 3.5% NaCl
[5] , ) . [Jl. ,2017
[J]. ,2016(1) (3):279-286.
82-87. (20] . ; . . 5052 6061
(6] . .. Cr 2A12 1. .
(7. 2013(10):1219-1226.
,2009(7) :878-883. [21] WANG Y,CHENG G,LI Y. Observation of the pit-
(7] S R ., . TA04 ting corrosion and uniform corrosion for X80 steel in
(7. 3. 5wt. % NaCl solutions using in-situ and 3-D meas-
,2009(2) :346-352. uring microscope [ J ]. Corrosion Science, 2016, 111
(8] s , , . SO, (S):508-517.
(1. +2008(2) ;



