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= Needs Revi a [1] a. Palani, B. Lu, L. Tian, J. Luo, Y. Lu, Effect of magnesium on the lead induced corrosion and 5CC of alloy 800 in 42m
=e sbl' EVIEW neutral crevice solution at high temperature, Journal Of Mudear Materials. 396 (2010) 189-196. Title: Effect of magnesium on the lead induced
4, My Publications corrosion and SCC of alloy 800 in neutral crevice
|| Unsorted = [2]B.T Ly, J.L. Luo, Y.C. Lu, A Mechanistic Study on Lead-Induced Passivity-Degradation of Nickel-Based Alloy, Journal ~ 42m solution at high temperature
Alloye008690 = Of The Electrochemical Sodiety. 154 (2007) C379.
Corrosion & 5CC Authars: Palani, a.
Electrochemical = [3] C. Zhang, J. Luo, D. Munozpaniagua, P. Norton, The hydroxylation of passive oxide films on X-70 steel by dissolved ~ 42m Lu, .
Hydrogen = hydrogen studied by nudear reaction analysis, Auger electron spectroscopy, X-ray photoelectron spectroscopy and ... Tian, L.
New folder Luo, 2L
Residual stress = [4] H. Guo, B. Lu, 1. Luo, Response of surface mechanical properties to electrochemical dissolution determined by in situ ~ 42m Lu IKC.
Eaatch = nanoindentation technique, Electrochemistry Communications, & (2006) 1092-1098, d
p! l: i
SECﬁMJ‘ Refe = [5] 1. Yu, Effects of hydrogen on the electronic properties and stability of the passive fims on iron, Applied Surface 42m ournal |Journal LR RS |
seful Ref s i x
Science. 177 (2001) 129-138, Volume: |396 |
= [6] 1. Yu, Electrochemical investigation of the effects of hydrogen on the stability of the passive film on iron, 42m e | |
s £ Bectrochimica Acta. 47 (2002) 1527-1536. k e
[7] 3. Yu, Investigation of hydrogen induced pitting active sites, Electrochimica Acta. 47 (2002) 4019-4025. 42m = l‘”" e
L — ‘fear: [
1 = [8] 1.G. Yu, C.5. Zhang, J.L. Lue, P.R. Morton, Investigation of the Effect of Hydrogen on the Passive Film on Iron by 42m . -
= surface Analysis Techniques, Journal OF The Electrochemical Sodety. 150 (2003) B6S. URL: [ ‘& /piifS0022
] 1.G. Yu, 1. ed Passive Film, Journal Of  42m \
4 The Electr — —a i
Citation Key: [ J
[10] 2.L. Lua, \ / \ ues. 326 (1992) 51-68. 42m
= I E : ] . § por: [ 4
| = [11] M.Z. Yar vior of 310 Stainless Steel,  42m - .
; = Journal Of The Electrochemical Society. 146 {(1999) 2107, B |G T [ 4
8 [12] M. Cui, Study of hydrogen diffusion in a- and B-phase hydrides of Mg2Ni alloy by microelectrode technique, Journal — 42m PMID: [
a- and b- phase Of Electroanalytical Chemistry. 503 (2001) 92-98.
breakdown Keywords: 1
chloride ions = [13] Q. Yang, Critical hydrogen charging conditions for martensite transformation and surface cracking in type 304 42m 4 y
corrosion = stainless steel, Scripta Materialia. 40 {1999) 1209-1214,
crevice corrosion Files: iced corrosior
diffusion = [14] Q. Yang, Effects of hydrogen and tensile stress on the breakdown of passive films on type 304 stainless steel, 42m
electrochemical dissolution = Electrochimica Acta. 46 (2001) 851-859.
electrochemical investigation A >
electrochemical noise = [15] Q. Yang, 1.G. Yu, 1.L. Luo, The Influence of Hydrogen and Tensile Stress on Passivity of Type 304 Stainless Steel, 42m
electrochemistry = Journal Of The Electrochemical Society. 150 {2003) B389, &2 Remove
electronic properties
electronic property = [16] Q. Yang, J.L. Luo, Effects of Hydrogen on Disorder of Passive Fims and Pitting Susceptibility of Type 310 Stainless ~ 42m
enhanced effect = Steel, Journal Of The Electrochemical Society. 148 (2001) B29.
hardness
hydrides = [17] Q. Yang, The effects of hydrogen on the breakdown of passive films formed on Type 304 stainless steel, Thin Solid ~ 42m
| e = Fims. 371 (2000) 132-139.
hyd to I
inysizg:a'l.:inﬁ:h:: = [18] Q. Yang, The hydrogen-enhanced effects of chloride ions on the passivity of type 304 stainless steel, Electrochimica  42m
= = Acta. 45 (2000) 3327-3937.
:—I::icro-alluyed steel [19] R. Dutta, WITHDRAWN: Development of Ni—Cr—Fe based steam generator tube materials, Journal Of Nudear 15h
microelectrode Materials. (2007).
mod?eu\lﬁeta\ hycride batter = [20] ¥. Zeng, Initiation and propagation of pitting and crevice corrosion of hydrogen-containing passive fims on X70 42m
ey v ~  micro-alloyed steel, Electrochimica Acts. 49 (2004) 703-714.
LHEENE 2}"” [21] ¥.M. Zeng, 1.L. Luo, P.R. Norton, New Interpretation of the Effect of Hydrogen on the Ion Distributions and 42m
xi:ﬁy L5 — Structure of Passive Films on Microalloyed Steel, Journal Of The Electrochemical Society. 151 (2004) B291.
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Dissolved magnesium species in the feed water reduce the incidence of lead-induced stress corrosion
cracking (PbSCC) of Alloy 800. The passivity of material was improved by replacing a part of chlorides
in the lead-contaminated chemistry with magnesium chloride, as indicated by: (1) a higher pitting poten-

tial; (2) lower passive current densities; (3} a film structure with less defects and more spinel oxides.
According to the constant extension rate tensile (CERT) tests conducted in the neutral crevice solutions

Keywards:
SCC

Lead

Alloy 800

High temperature
Corrosion
Magnesium

1. Introduction

The economic viability of nuclear power infrastructure depends
on the safe and reliable operation of pressurized water reactors
(PWRs) to minimize any unexpected shutdown. Failure of steam
generator (SG) tubes on the secondary side is the major concern
in nuclear power plants. These SG tubes are subject to stress corro-
sion cracking (SCC) in heat transfer crevices associated with tube
supports, where the harmful species may be highly concentrated.
SCC may develop when the local concentration of harmful species
exceeds certain threshold levels [1-3]. Lead contamination found
in sludge has been recognized as a primary contributor to SCC

at 300 °C, lead contamination would reduce the ultimate tensile strength (UTS) and elongation of mate-
rial. The CERT test results were in agreement with the fracture morphology observations. Magnesium
addition significantly reduced the detrimental effect of lead contamination,

@ 2009 Elsevier B.V. All rights reserved.

rities in solution can be incorporated into the passive film and in-
crease the likelihood of breakdewn [10.11]. Experimental evidence
showed a relationship between the rupture ductility of a passive
film and SCC susceptibility of Alloy 800 [12]. In addition to Pb,
other species like Cu, Al, Mg, etc. are also present in the sludge,
hence there are complex local chemistries [7]. Limited data suggest
that both passivity and SCC susceptibility are affected by these spe-
cies [2,3.9,11]. However, the interactive effects of lead with theses
species and their role in lead induced SCC (PbSCC) are still poorly
understoed. In this study, the effect of magnesium on the passivity
and SCC susceptibility of Alloy 800 has been determined for lead
contaminated neutral crevice solutions at 300 °C.
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