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Effects of aging on the localized and stress corrosion of AlLi 2090 alloy were
investigated by measuring relevant critical potentials using cyclic polarization
test and constant extention rate test (CERT) in a deaerated 3.5% NaCl solution
at 30°C. The resistance to localized corrosion, when evaluated in terms of the
film breakdown potential (E.) and repassivation potential (E,) from cyclic pola-
rization curve measured potentiodynamically, decreased with aging. Pitting cor-
rosion initiated at Al-Fe-Cu particles, which was confirmed by the enrichment
of Fe and Cu inside of pit. Stress corrosion cracking of 2090 alloy aged did
not occur under freely corroding condition when load applied in longitudinal
transverse direction. The susceptibility to SCC of the alloy, however, was very
sensitive to applied potentials. At applied potnetials above E, the SCC
susceptibility increased with applied potential. On the other hand, at potentials
below E., the SCC susceptibility decreased with decreasing the applied poten-
tial. The critical cracking potential (Ecc) of aged 2090 alloy was found to exist
between E, and E, when SCC was assumed to occur at the strain to failure
ratio (&v,c/&i) lower than 0.8. The resistance to SCC decreased in the order of
underaging, peak aging and overaging, that is, with aging. The cracking mecha-
nism of the alloy was well explained by the active path mechanism.
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Fig. 1. Age hardening curve for alloy 2090 at 160°C

Table 1. Composition and Mechanical Properties
of AlLi 2090

Al Li Cu Zr Fe Si
Bal 2.10 2.86 0.13 0.14 0.07

Tensile Properties of AlLi 2090 (Peak Aged)

Yield Strength  Tensile Strength

Elongati
(MPa) (MPa) ongation

489 525 6.1
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Fig. 2. Transient response of corrosion potential
for overaged 2090 alloy in deaerated 3.5% NaCl
at 30°C

Table. 2 Effect of Aging-Treatment on the Stabi-
lized Corrosion Potential of Al-Li 2090Alloy in
Deaerated 3.5% NaCl at 30C

) o Corrosion Potential
Aging Conditions (Egyp mV)
Solution treated, 580°C 1Hr. -930
Underaged, 160°C, 30Hrs. -960
Peakaged, 160°C, 60Hrs. -970
Overaged, 160, 180Hrs. | -970
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Fig. 3. Cyclic polarization curve of overaged 2090
alloy in deaerated 3.5% NaCl at 30°C. scan rate
0.5mV.sec

Table 3. Effect of Aging Treatments on the Elec-
trochemical Parameters of Al-Li 2090 in Deaera-
ted 3.5% NaCl at 30C

Stabilized Film R o Corrosin
Aging Corrosion  Breakdown epassw@on Potential at
o . A Potential
Condition Potential  Potential (E.mV) reverse scan
EemmV) (EymV) ™ (EgmemV)
lut
Soluion Treated o000 620 045
580, 1 Hr
Underaged oo 5o 6% 975
160, 30 Hrs.
Pakiged o0 g 730 960
160, 60 Hrs.
Overaged 0 g 730 900
160, 180 Hrs.

€ 1.92x10%/sect] H&EHYLETEZ JAFHE
A He] F713olAM AAHY S W B
Y (strain to failure, & .p)ol T8 3.5% Nallg
Aol BAEHA G B FAEY (e wc) H]
& Z Ao FAHEY)(a no/aan) 2 HERAESL
t}. Table 4= A& A7} F71F04 FAY
Y3 35% NaClgd Fol e mujHgel o)X
= 9% g Ho &t 99 3 2 (open circuit)d}oll

Y i RE

Fig. 4. SEM micrographs showing pits and EDAX
line scan across the pits for peak aged 2090 alloy
subjected to cyclic polarization in deaerated 3.5%
NaCl a 30C
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s Jeluo.
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7 E RHALG-T00mV)oldoz 2713t
2o S APu7L 05052 PR wizge
7t 43 F7rad ey AESHAA(E,, -730
mV)Ec} active@ WMoz Q7lHE HAy
of wet AWM #u|7} 0.820)4l0 7 &7t
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Fig. 5. Effects of applied potential on the ratio of
the strain to failure in deaerated 3.5% NaCl to
that in air for overaged 2090 alloy strained at the
rate of 1.92 x 10°8/sec
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Fig. 6. Effects of applied potential on the ratio of
the strain to failure in deaerated 3.5 % NaCl to
that in air for 2090 alloy strained at the rate of 1.
92 x 1076/sec
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(o)
Fig. 7. SEM fractographs 2090 alloy strained at
the rate of 1.92 x 10-6/sec (a) OA, fractured in air
at room temperature (b) UA, Eapp=-640mV,
fractured in deaerated in 3.5% NaCl at 30C (¢)
OA, Eapp=720mV, fractured in deaerated in 3.5
% NaCl at 30C

Table. 4. Effects of Aging Condition on the Ratio
of the Strain-to-Failure in Deaerated 3.5% NaCl
Ratio at Open Circuit to that in Air for Alloy 2090
Strained at the Rate of 1.92x 10-8/sec

Aging Air, NaCl, € pa/ €
Condition EoauilP)  €0ul%)  nnac( %)
vA 103 10.0 0.97
160°C 30 Hrs.
PA 6.9 6.5 0.97
160°C 60 Hrs.
OA 7.6 7.3 0.96

160°C 180 Hrs.

Table. 5. Effects of Aging Condition on the Criti-
cal Cracking Potential of 2090 Alloy Strained at
Rate 1.92x 108/sec in Deaerated 3.5% NaCl at
307C

Critical Cracking Poten-

Aging Conditi
ging Londition tial, EL(mV, SCE)

UA 160°C 30 Hrs. -670
PA 160C 60 Hrs. -700
OA 160°C 130 Hrs. -725

A AR FYRAC) doldne BRI T4
A Epl4el Afeld ARUEst 3d8 27t
st RoLREH o3k

35 2090 WIS YMBHTAL 2L
7|7

Fig. 6ol Al 4 oty u)r} 0.80)5t9) =t
g S R4 9% fHyrFeos HAYSHAE A4
W SGAEYPu 7l 080 AEde AsAYE
SCC7F dojus YA FLE A 9 (eritical cracking
potential, Ecc)2 A¥ 4+ Ao o] & Table. 50
BT Bt Fo2 BAEH A T o4
o Aol M FYE4e] dojutm, 2 ol dtgY
AAs ¥ F Yo BASR] FE AYE E
o7t FHETE $YH R AYYL FAE.
Table 501 4] UA, PA, OAx]213t 2090 29 E
b &2 -670 mV, -700 mV, -725 mVE 2%
Z AlEdEg AMEY E E, Alol9] e
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