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CORROSION OF AN Al-M g-Si ALLOY UNDER MgCI2 SOLUTION DROPS THROUGH KELVIN PROBE _
FAI-MgSié& 4
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Abstract: The corrosion behavior of Al-0.63Mg-0.28Si aloy under MgCl 2 solution drops with initial concentration of 0.05 _

. . . - . =
mol/L~0.3 mol/L and volume of 6 uL in the environment of relative humidity (RH) 75% and RH 33% were studied by using

Kelvin Probe. In these two environments, because the water in the drop is evaporated, a thin MgCl,, solution layer with a _

diameter of about 2.9~3.2 um forms on the alloy surface. As the open circuit potential (OCP) baseline keeps stable at - b Article by Li,J.F
0.3~0.5V, \ SHE, there exists potential noise that the OCP repeatedly exhibits a sudden decrease and then immediate w

recovery, which is associated with initiation and re-passivation of metastable pits with diameter less than 3 um. When the
OCP baseline decreases slowly to -0.7~0.8 V and keeps stable low, stable filiform-like corrosion occurs and develops. In

the environment of RH 33%, only metastable pitting corrosion occurs within 24 h. In the environment of RH 75%, as the
initial MgCl.,concentration is 0.3 mol/L and 0.2 mol/L, the main corrosion form is metastable pitting corrosion. Astheinitial

concentration is reduced to 0.1 mol/L, stable filiform-like corrosion always occurs on the drop edge and grows outward. As
theinitial concentration is further decreased to 0.05 mol/L, the likelihood of stable corrosion is lowered, and the main
corrosion form is metastable pitting corrosion within 24 h. The number of metastable pits every unit time isincreased with
RH of the environment. Meanwhile, in environment of the same RH, it is increased with the decrease in initial
concentration.

Keywords: Al-Mg-Si aloy Kelvin probe (KP) MgCl, solution drop

e H # 2010-09-10 5 5] H # 2010-11-11 M 4% kg & A H # 2011-12-14
DOI:

HE&WH:

5% H AR HL 400 H (50771092, 21073162) % )

THIRAEE: F2IR
Ye& e o S50, 53, 1978%/4, Bid:, RIEER, WO RIS SRR L s B



1 HAE A E-mail: lijinfeng@csu.edu.cn

2% k-

[1] EI-Mahdy G A, Nishikata A, Tsuru T. AC impedance study on corrosion of 55%Al-Zn alloy-coated steel under
thin electrolyte layers[J]. Corros. Sci., 2000, 42: 1509-1521 _ ref

[2] Tang X, WangJ, Li Y K. Corrosion behavior of stainless steel under NaCl electrolyte thin film[J]. Corros. Sci.
Prot.Technal., 2009, 21(3): 227-229

JRIE, A, 23 A% NaCIHRIE N ANBA R mAT W E9E[ ). ik 5 i i8R, 2009, 21(3):227-229) Tl

1A
N

[3] NishikataA, IchiharaY, Tsuru T. Influence of electrolyte layer thickness and pH on theinitial stage of the
atmospheric corrosion of iron[J]. J. Electrochem. Soc., 1997, 144: 1244-1252 _ ret

[4] ChengY L, Zhang Z, Cao F H, et a. A study of the corrosion of aluminum alloy 2024-T3 under thin electrolyte
layers]J]. Corros. Sci. 2004, 46: 1649-1667 ___ret

[5] ShiYY,ZhangZ, ChengY L, et a. Corrosion behaviour of LY 12 aloy under thin electrolyte filmg[J]. Bull.
Electrochem.,2004, 20: 261-266

[6] LiQX,WangZY,HanW, etal. Corrosion behavior of weathering steel in awet/dry environment containing
MgCl,[J]. J. Chin. Soc. Corros. Prot., 2006, 26(3): 236-140
IR, EIRTE, TR TGN A5 MOCL A S TR R E T A8 i AT 24 [ 3] o [ 1 e 55 B 2741, 2006, 26
(3): 236-140)

[7] Yaday A P, Nishikata A, Tsuru T. Electrochemical impedance study on galvanized steel corrosion under cyclic
wet-dry conditions-influence of time of wetness{J]. Corros. Sci., 2004, 46:169-181 ____ ret

[8] ShiYY,ZhangZ, SuJX, et a. Electrochemical noise study on 2024-T3 Aluminum alloy corrosion in simulated
acid rain under cyclic wet-dry condition[J]. Electrochim. Acta, 2006, 51:4977-4986 __ ref

[9] DubuissonE, Lavie P, Dalard F, et a. Corrosion of galvanised steel under an electrolytic drop[J]. Corros. Sci.,
2007,49: 910-919 ___ ret

[10] Dubuisson E, Lavie P, Dalard F, et a. Study of the atmospheric corrosion of galvanised steel in amicrometric
electrolytic droplet[J]. Electrochem. Commun., 2006, 8: 911-915 __ ret

[11] Zhang JQ, Zhang Z, Wang J. M, et a. Analysis and application of electrochemical noise technology 1.
Application of electrochemical noise[J]. J. Chin. Soc. Corros. Prot., 2002, 22(4):241-247

TR, TRIE, S Ak A S A S TT Ak 2 e 75 4 N ] oP S d 5 B 24,2002, 22
(4):241-247)

[12] Stratmann M, Streckel H. On the atmospheric corrosion of metals which are covered with thin electrolyte layers.
1.Verification of the experimental-technique[J]. Corros. Sci., 1990,30: 681-696 __ ret

[13] Stratmann M, Streckel H. On the atmospheric corrosion of metals which are covered with thin electrolyte layers.
2.Experimental resultJ]. Corros. Sci., 1990, 30: 697-714 eros el

[14] Maier B, Frankel G S. Pitting corrosion of bare and silica-coated stainless steel 304 under thin electrolyte layers
[J].Electrochem. Soc., 2010, 157: C302-C312

[15] ZhouH R, Li X G, MaJ, et a. Dependence of the corrosion behavior of aluminum aloy 7075 on the thin
electrolyte layerd[J]. Mate. Sci., Eng. 2009, B162: 1-8

AT RS E
1. EJ3HR, eI, LR, 55 A DX v A 2 ) e B A o BT o il A3 i) N [ o B el S5 BT 4 24,
2010,30(6): 498-503

FHIG ) IXGBIRBILIS Nick; B 5 47 4E.M 0,81 L2 SPRE 1 AEAL-M g-Sifr <6 it 5 J38 et v Bl ) 1 HIHLEE ) 22 vEL A
BAIFAEL]. F o 5 By 241, 2010,30(2): 107-113



3. LT G BRER REEUE ARk EEZE Cudr Ft—FioEr R AL-M g-Si 4t 18] JE )
S [J]. i S B4 24 4R, 2004,16(3): 129-133

4. RN kP TR SRR A BNy SR BT AL-M g S 495 57 W 1 TE SR 52 (). mb 8 kS5 B 47 2% 4, 1990,26
(5): 76-78

Copyright by 1 E & 1 5 B4 2=k



