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Behavior of Stress Corrosion Cracking on
Aluminum-Magnesium Alloy 5182
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Abstract

Attempts have been made to clarify the cause of blowout destructions of score on aluminum
alloy 5182EQE in a carbonated soft-drink solution at 38%+2°C. Polarization measurements and
metallurgical observation indicated that the blowout destruction is caused by pitting attacks
of groove of the score. It is pointed out that the exposure of intermetallic compounds
containing copper is detrimental to the pitting attacks of 5182 in carbonated soft-drink

solution concentrated by vaporizing.
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Table I Chemical composition of alloy (wt%)
S182EOE 5182
Si 0.1 <0.20
Fe 0.21 < 0.35
Cu 0.12 <0.15
Mn 0.43 0.20~0.50
Mg 4.5 4.0~5.0
Cr 0.03 <0.10
Zn 0.12 <0.25
Ti 0.01 <0.10
Al bal. bal.
JIS H4000
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Fig.4 Corrosion potential-time curve for EOE corroded
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Fig.5 Anodic polarization curves for EOE
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Fig.7 Polarization curves for pure copper specimen
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Fig.8 Polarization curves for pure iron specimen
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Table 2 The electrochemical figures derived from the
cathodic polarization curves of pure copper
specimen, pure iron specimen and the anodic
polarization curves for 5182 specimen in
a carbonate soft drink solution

Cu
concentration /% 50 100 200
E./mV 105.7 98.7 81.9
E,./mV -364.7 -441.7 -461.0
EJ-E_/mV 470.4 535.4 543.9
ipi"/u A+cm? 5.0 3.5 0.54
h, /kQ +cm? 4.7 1.6 1.3
£,.4 (S,/Sy) 20.2 95.6 773.4
a 20.2 95.6 773.4
foir (Sa/ Sc) (Sa/Sc) (Sa/ Sc)
Fe
. concentration /% 50 100 200
E./mV -549.7 -528.7 -503.7
E /mV -364.7 -441.7 -461.0
E'-E /mV -185.0 -87.0 -42.7
iy, /u A-cm? 5.0 3.5 0.54
h, /kQ -cm? 1.1 0.8 0.7
.~ (S,/S,) 32.5 31.5 -108.2
" -32.5 -31.5 -108.2
foie (Sa/Se)|  (Sa/Se) (SalSc)
i j i
Secimen: Qu
Solution: Catbonate soft
4 dfink in market ... -
Room temperature
3 — : 50% Csolution
= w1 O% Csolution
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2 \ Pitt]ng atmd( ........ gus.
T
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0 b |
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Fig.12  Relationship between pitting attack occurrence

factor of aluminum and ratio of anodic area and
cathodic area
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