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Table 1 Compositions of the aluminium alloys ( mass% )

alloy Zn Mg Cu Mn Cr Si Fe Ni Ti Fe + Ni Al
LC4CS 50-7.0 1.8-2.8 1.4-2.0 0.2-0.6 0.1-0.2 <0.5 - - - - bal
LY12CZ <0.3 1.2-1.8 3.8-4.9 0.3-0.9 - <0.5 <0.5 <0.1 <0.15 <0.5 bal

LC4CS

epoxide resin

conducting wires

Fig. 1 Schematic of the LC4CS aluminium alloy electrochemical

cells working surface
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Fig. 2 Original EN current spectrum of alloy LCACS in simulated

atmosphere of [C1™] =0.6 mol/L
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Fig. 3 Original EN potential spectrum of alloy LC4CS in simula-
ted atmosphere of [Cl™ ] =0. 6 mol/L
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Fig.4 EN current spectrum of alloy LCACS in Fig. 2 after trend
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Fig. 6 Potential power density spectrum (PDS) curve of Fig. 5
after FFT
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Fig. 5 EN potential spectrum of alloy LCACS in Fig. 3 after trend

removal
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Fig. 7 Potential PDS curve of alloy LCACS after smoothing
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Table 4 EN result of alloy LC4CS in simulated atmosphere with

802" and C1~
[a-]  [80;7] S, 5 R, K
/mol L™ /mol«L-'  /V  /A-em™? /Q-em? /dB-dec”!
0.1 0.01 0.0198 1.8887x10°% 10483 -13.0
0.1 0.1 0.0197 2.74%0x10°% 7166 -12.6
0.1 0.6 0.0066 1.3609x10°° 48350 -13.2

Table 5 EN result of alloy LY12CZ in simulated atmosphere with

SOZ~ and Cl-

[a-] [s037] S, 5 R, K
/mol + L™! /mol « L°1 /¥ /Aoem™? /Qeem? /dB-dec”!
0.1 0.01 0.0139 9.0655x1077 15333 -15.3
0.1 0.1 0.0189 2.5492x10°% 7414 -11.1
0.1 0.6 0.0046 1.4884 x10°% 3090 -12.0

Table 6 EN result of alloy LC4CS in simulated atmosphere with

NO; and C1~
~20 dB/ dec, RMIBEERE K LS E ik, NO; B Y p P
E‘JWJ?H%;EAT%DAéF@JE’EﬁM, Eiﬂ:kitﬁﬂ*_ﬂi‘ﬁ oL Lt Y sAeem? /e /dB e dec-!
o ,%%{[Ej.% B MO BRIE S R, (HBFEH NO; K 0.1 0.0 0.0091 1.2103x10°° 7519 -16.0
BERIFTRTRA 0.1 0.05  0.0085 8.6439x10°7 9834 -19.4
0.1 0.1 0.0099 6.6195x10°7 14956 -20.9
Table 2 EN result of alloy LC4CS in inshore and oceanic atmos-
phere
[cl-] s, S, R, K Table 7 EN result of alloy LY12CZ in simulated atmosphere with
smol + L1 /V JA-em?  /Q-cm? /dB - dec”! NO; and C1~
0.01  0.0238 1.0483x10°% 22703 -24.7 (c-]  [NO;] s, S, R, K
0.05 0.0136 1.1010 x10 ¢ 12352 -18.8 /mol - L™ /mol + L~1 Al /A-em™?  /Q-cm? /dB - dec”!
0.1 0.0116 1.2227 x10°% 9487 -16.5 0.1 0.01 0.0176 2.0714 x10 8497 -19.3
0.6 0.0076 1.2540 x10 ¢ 6061 -11.7 0.1 0.05 - 0.0120 1.3393x10°° 8960 -21.5
0.1 0.1 0.0116 7.9259x1077 14636 -2.6

Table 3 EN result of alloy LY12CZ in inshore and oceanic at-

mosphere
[c1] S, S R, K
/mol + L™! a' JA-em™?  /Q-em? /dB - dec”!
0.01 0.0205 4.4300x10°7 46275 -29.5
0.05 0.0247 1.1120x10°% 22212 -23.0
0.1 0.0164 1.1430x10°% 14348 -17.9

0.6 0.0138 1.2966 x10 ¢ 10643 -14.8

Table 8 EN result of alloy LCACS and LY12CZ in simulated at-
mosphere with SOZ™ Cl~ and NO;

S, Sy R, K
aluminium alloy
/v /A em % /Q-em?* /dB-dec”!
LC4CS 0.0119  2.2037x10°% 5400 -14.2
LY12CZ 0.0163 1.9923x10°% 8181 -19.3
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CORROSION BEHAVIORS OF LY12CZ AND
LC4CS ALUMINIUM ALLOYS IN SIMULATED ATMOSPHERE

ZHANG Zheng' ,SONG Shizhe'” ,LU Yuzhuo',TAO Lei', WU Gang'
(1. School of Material, Tianjin Uraversity , Tianjin 300072 ;2. State Key Laboratory for Corrosion and Protection , Shenyang 110016)

Abstract: A real — time monitor method based on electrochemical noise (EN) was set up to study the atmospheric
corrosion of aluminium alloy. The electrolytic cell was designed and made accordingly. Inshore , oceanic atmosphere
and contaminative industrial atmosphere with neutral pH value, constant temperature and humidity were simulated.
Using the established method atmospheric corrosion of the aluminum alloys LY12CZ and LCACS was studied. The
electrochemical noise resistance R, and the slopes K of the potential power density spectrum (PDS) were gotten in
EN test. The corrosion behavior of the aluminium alloys in simulated atmosphere, and influence of Cl™,NO; and
SO;” in corrosion process of the aluminium alloys (LY12CZ and LC4CS) were studied with corrosion rate and cor-
rosion type.

Key words: LY12CZ ,LC4CS, electrochemical noise ,simulated atmosphere , contamination ion





