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The highlighted values in Table I pertaining to
the corrected test in 0.6 M NaCl at —0.8 Vgcg
pertain to the data shown in Fig. 2 and are illus-
trated graphically in Fig. 3. These corrected Kty
and da/dt;; values should be considered by the
reader when reading pertinent “Results” and “Dis-
cussion” sections, which will further support con-
clusions drawn in this publication.

A typo in the data analysis shown in Fig. 3
performed on the —0.8 Vgog test in 0.6 M NaCl
was corrected, yielding a slightly different da/d¢
versus K trend than published originally. The
corrected data further support this publication’s
conclusions, and fractographic analyses for this test
remain valid (Fig. 4a).

Table I. Critical electrochemical and fracture mechanical results

0.6 M NaCl Saturated NaCl 2 M MgCl, Saturated MgCl,
EC
OCP,,, (Vscg) —0.78 —0.89 —0.95 -1.01
E it) Vsce) —0.70 —-0.85 —0.82 —0.90
Eivp) (Vscr) —-0.95 —-1.02 —1.00 —-1.05

KTH da/ dtn KTH da/dt 11 KTH da/dt I KTH da/ dtH

LEFM
—0.8 Vscr 5.0 1.0 x 1073 3.0 4.0 x 1072 2.5 5.0 x 1072 2.0 1.0 x 1073
—0.9 Vscr 17.0 1.0 x 10°* 4.0 2.0 x 1073 6.0 2.0 x 1073 4.0 1.0 x 1073
—1.0 Vscr N/A N/A 12.0 35 x 107* 9.0 3.0 x 107* 6.5 9.0 x 107*
—1.1 Vser N/A N/A 13.0 1.5 x 107* 9.0 2.0 x 107* 9.0 1.5 x 107

The online version of the original article can be found under doi:10.1007/
§11837-017-2362-2.

1724

(Published online June 22, 2017)


http://orcid.org/0000-0003-1242-6060
http://dx.doi.org/10.1007/s11837-017-2362-2
http://dx.doi.org/10.1007/s11837-017-2362-2
http://crossmark.crossref.org/dialog/?doi=10.1007/s11837-017-2432-5&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s11837-017-2432-5&amp;domain=pdf

Mitigation of Intergranular Stress Corrosion Cracking in AI-Mg by Electrochemical Potential 1725
Control

10" AA5456-H116, NAMLT 65 mglcm” i : 10" | AA5456-H116, NAMLT 65 mg/cm’
0.6M NaCl -08 V. § E Saturated (5.45M) NaCl A .08V
Initial dK/dt of 0.25MPavm/h + 09V i [ Initial dK/dt of 0.25MPavm/h SCE
107 ST Orientation Sc& : 107 | SL Orientation = -08 VSCE
o E -1.0 Vg : o 3 A 209V
g C A -11v__ = E A sce
€ .. SCE g€ . -1.0V,
- 10" =3 = 10”7 | SCE
Q 3 3 Q 3 -
= 3 E < F A -11V
04 I ] 4 L " ]
< 10°F 4 < 10°F = 2
£ 1 = :
e ] e I ]
O 40° O 10°
x 4 3 < "F E
(3] - E [T} E 9
S [ ] s E ]
o 10° N E o 10° 3 3
10 7 " 1 " 1 " 1 " 1 " 1 " 1 i 10 7 i La 1 A 1 A 1 A 1 i 1 i [ i ]
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Stress Intensity [MPavm] Stress Intensity [MPavm]

—_—
(2)
N
—_
o
N

10" AA5456-H116, NAMLT 65 mg/cm’ 10" AA5456-H116, NAMLT 65 mg/cm’ A 08V
- 2 MMgCl, A -08V Saturated (5 M) MgCl, -0.8V .
I Initial dK/dt of 0.25MPam/h = 05 VSCE Initial dK/dt of 0.25MPavm/h & =09V
—_ 107 SL Orientation TR Yger 10° SL Orientation 10V
) 3 l‘“ 4 =09V, v T Vsce
L ; A r A -
g | g .= 2 -1.0V E .t A 11 Vece
- 10" | i~ SCE = 10" | A e E
3 N _ 3 A 3
% s 1 . 1.1 Vsce % 3 AAQ 3
4 - - AAA b - 1
c 10°f - anaasd % 10* | A% AAAAAAL
£ = 3 £ | Az E
3 3 3 AR E
e 3 a L 2 L A‘/TT E
O 10° | - O 1k 42 .
= E 3 X E 3
e 1 3 o : 3
g X ] o [ ]
© 0k 3 © 10 3
10'7 [ 1 i 1 i 1 " 1 2 1 i 1 i A 107 1 2 1 i i
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Stress Intensity [MPavm] Stress Intensity [MPavm]

Fig. 2. The effect of environment and electrochemical potential on the IG-SCC susceptibility of AA5456-H116, NAMLT 65 mg/cm?, showing
mitigated 1G-SCC rates at applied E increasingly near or more negative than Eg,) and E,iyp in (@) 0.6 M NaCl, (b) saturated NaCl, (c) 2 M
MgCI?, and (d) saturated MgCl,. Duplicate testing is demonstrated in (b, c) for the —0.8 Vi tests.
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Fig. 3. Trends of Kty increase and da/dt decrease with applied Esce becoming increasingly cathodic with respect to Eqor(zy and Ecorrp) in (@)
0.6 M NaCl, (b) saturated NaCl, (c) 2 M MgCl,, and (d) saturated MgCl.. Lateral arrows indicate the effect of IR drop across the crack front, which
affects the potential achieved at the crack tip by bulk environment polarization.
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