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ABSTRACT

In this paper, we studied on both electrochemical polarization behaviors and pitting characteristics
of ultra high strength Al-Cu-Li-Mg-Ag-Zr alloys(named C1 and C2) and 2090 alloy according to their
treatments in the deaerated 3.5% NaCl, using by the potentiodynamic and the potentiostatic method,
SEM micrograph and surface roughness including depth of pitting attack.

With the cyclic polarization curves, the hysteresis of the C1 and C2 alloys appeared more
remarkably than that of the 2090 alloy, because of precipitation microstructural difference between
C1, C2 alloys and 2090 alloy.

In the pitting experiments, the correlations between pitting growth and aging conditions were
analyzed with the SEM micrograph and measurement of the pit depth.
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Table 1 Chemical Analysis of Al-Cu-Li Alloys (wt%)

Alloys Cu Li Mg Ag Zr Ti Be Fe Si Na K Al

2090 | 257 | 2.00 - - 0.12 - - 1€0.007 | <0.05 | <0.005]|¢0.005| Bal.
C1 6.09 { 1.16 | 0.37 | 0.27 | 0.14 | 0.015 - 0.09 | €0.05 | <0.005|<0.005| Bal.
c2 579 | 122 1 042 | 0.38 | 0.14 [ 0.04 | 0.02 | €0.007| €0.05 | €0.005 | <0.005 | Bal.
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Fig. 1 Experimental apparatus for corrosion tests.
WE: working electrode CE: counter electrode RE: reference electrode
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Table 2 Tensile strength of Al alloys by Ageing Conditions.

Ageing [ST(solution treatmentl UA(under ageing) l PA(peak ageing) J OA(over ageing)
Cond. Ageing Temperature : 180C
Alloys Time(hr) |UTS(MPa)| Time(hr) [UTS(MPa)| Time(hr) JUTS(MPa)| Time(hr) |UTS(MPa)
2090 - 230 2 280 20 370 200 367
Cl - 415 2 507 20 627 200 547
C2 - 420 2 400 6 560 200 540
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Fig. 2 Corrosion potential vs. time curves for over
aged Al alloys.
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Table 8. Free corrosion potential of Al alloys by
ageing conditions after immersion test in
the 3.5% NaCl solution daring 1 hr.

(w vs. SCE)
sam;ie’clgnd. ST | PA | UAa | oa
2090 805 | -872 | -841 | -803
1 685 | 785 | 651 | -1112
c2 705 | -805 | -902 | -1072

Fig. 8 Cyclic polarization curves of 2090 alloy by
ageing conditions.
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Fig. 4 Cyclic polarization curves of C1 alloy by
ageing conditions
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Fig. 5 Cyclic polarization curves of C2 alloy by
ageing conditions
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Table 4. Pitting potential of Al-alloys with

various ageing conditions (W vs. SCE)
ageing
cond.| ST UA PA OA
sample
2090 -587 | -618 | -638 | -718
C1 -1 -585 | -639 | -692 | -711
c2 -625 | -663 | -686 | -724
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Photo 1 SEM micrographs of various Al alloys after potentiostatic pitting test
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Fig. 6 Surface routhness and pitting depth of Al alloys after potentiostatic pitting test
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