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The Relationship between Stress Corrosion Cracking and

Corrosion Behaviors in 7NO1 Alloy
Studies on Stress Corrosion Cracking in Al-Zn-Mg Alloy (2nd Report)

Shuhei OHSAKI

Abstract

In the present paper the relationship between stress corrosion cracking (SCC) and corrosion
behaviors of Al-Zn-Mg 7NO1 alloy in NaCl solutions was investigated metallurgically and electro
chemically.

For lower temperature (below 60°C)- and shorter time-aged (ie. cold aged) alloys, the suscep
-tibilities to SCC and intergranular corrosion were in a good correlation, and the values of the
observed activation energy of SCC and dissolution were equal approximately. The SCC is essentially
caused by active-path corrosion of pre-existed anodic zone along grain boundaries, For higher
temperature - and longer time- aged (ie. warm aged) alloys, the comtribution of corrosion actions
to SCC process was relatively small. The crack growth involved a mechanical rupture process,
For high temperature (above 85°C) - and shorter time- aged alloys, the SCC was assisted by easy

crack initiation due to highly selective exfoliation corrosion.
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Fig. 1 Constant-strain type SCC specimen
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Fig. 2 Tensile specimen for constant strain rate
SCC test.
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Fig. 4 Changes of corrosion current density and
depth of intergranular corrosion and exfoliation

corrosion with aging in 7 NO 1 alloy, immersed

24hrs in 3 %NaCl, pH= 2, 30°C solution.
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Fig. 5 Corrosion morphologies of aged 7NO |
alloys, immersed 24hrs in3 %NaCl, pH= 2,

30°C solution.
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Fig. 6 Scanning electron micrographs and X-ray
image of compounds in 7NO 1 alloy.
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Fig. 7 Relation between the resistance to SCC
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Fig. 8 Morphologies of SCC under constant
strain test in aged 7NO 1 alloys, showing
(a) crack with exfoliation corrosion,

(b) typical crack of warm-aged alloy,
(c) typical crack of cold-aged alloy sensitive
to intergranular corrosion,
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Fig. 9 Cathodic and anodic polarization curves of
7NO1 alloy aged 24hrs at 60°C in 3 %NaCl,
pH= 2 solution of various temperature,
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Fig. 10 Arrhenius plots of the corrosion current
density (a) and the anodic current density at
given potentials (b) of aged 7NO 1 alloys.

Table 1 Observed activation energy (Qais) for
dissolution of 7NOI1 alloy

Qais (kcal/mole)*
SPRRESRNED

R.T 4month 10.2 | 11.0 -

Cold aging N-T-4
_60°C 24hr | 10.3 | 102 8.1
: |

Warm aging 120°C5day\[ 10.3 ’ 10.0 | 8.6
* Calculated from the temperature dependence of

(1) corrosion current density in 3% NaCl,
pH=2 solution

(2) anodic current density in 3% NaCl,
pH=2 solution

(3) anodic current density in 5.3% NaCl
+0.3%H202 solution

Aging treatment
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