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Electrochemical Behaviors and Stress Corrosion Cracking of
5083 Aluminum Alloy

Shuhei OsAk1

Abstract

Strained electrode reactions 5083 aluminum alloy exposed to chloride solutions were studied as a
function of stress, strain, electrode potential, solution pH and microstructure by means of an
Instron-type tensile test machine. The results obtained are as follows :

1) There is a good correlation between the stress-corrosion susceptibility and change of natural

electrode potential followed over a long time.

2) An increase in rate of anodic reaction is observed on application of plastic strain.

3) The susceptibility to stress-corrosion cracking increases remarkably with anodic polarization
and decreases with cathodic polarization at slightly negative potential from the natural electrode

potential,

4) The stress-corrosion cracking may be caused by anodic dissolution at grain boundaries with

8 precipitate,
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Table 1 Chemical composition of 5083

aluminum alloy (wt2)

Cu Si Fe Mn Mg Zn Cr Ti Al
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Fig. 1 Dimensions and microstructure of tensile
specimen, machined out in short-transverse

direction
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Fig. 2 Schematic sketch of apparatus for tensile

test under potentiostatic polarization,

a : Instron-type tensile test machine

b : pull rod c . lest piece
d : insulating chuck e : Pt counter electrode
f : saturated calome! electrode

g : potentiostat
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Fig. 3 Change of natural electrode potential
(E.) with time of 5083 alloy, heated 1
week at various temperatures, in a 57g NaCl
/L-+10cc HoO:2(30%) /L solution
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Fig. 4 Natural electrode potential (E.) of 5083
alloy, heated 1 week at various temperatures,
after 18hrs immersion in a 57g NaCl/L+ 10cc
H202(30%) /L solution
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Fig. 5 Anodic polarization curves
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Fig. 6 Stress vs time and current density vs time
curves of 5083 alloy, heated 1 week heated
at 180°C, at different potentials in a 57g
NaCl/L+ 10cc H202(30%)/L solution
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Fig.7 Effect of potential on reduction of
elongation, 57g NaCl/L+10cc Hz02(30%)
/L solution
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Fig. 8 Variation of the avarage grain-boundary
penetration rate of 5083 alloy, heated 1 week
at 180°C with potential in a 57g NaCl/L+10cc
H20:(30%) /L solution, Strain rate is 1.3x10"*

sec ~!
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Fig. 9 Stress vs time and anodic current density
vs time curves of 5083 alloy, heated | week
at 180°C, at different potentials in a 57g NaCl
/L+10cc H202(30%) /L+ 10g NaOH/L solution
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