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The relationship obtained is the following:

Fig. 1 - Schematic representation of the slip-anodic dissolution mechanism for SCC
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where CGR is average crack growth rate; ia is anodic current 
density at the crack tip; t0 is a time scaling parameter to be 
determined experimentally, having the meaning of repassiva-
tion time and is a constant once fixed the operating condi-
tions; εf and ἐ are critical strain and strain rate of the oxide 
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Tab. 2 - Input data and results for SCC of metals with BCC structure

CS = carbon steel

SS = stainless steel

Tab. 3 - Input data and results for SCC of metals with FCC structure (kM=1)

Tab. 4 - Input data and results for SCC of metals with FCC structure (kM= 3)

DISCUSSION AND CONCLUSIONS
As examples reported show, the model seems to predict the 
SCC behaviour of all main combinations of metal and envi-
ronment that follow the slip-anodic dissolution mechanism. 
Therefore, main conclusions are the following:

• This new model is based on the independence of the 
two effects, electrochemical and mechanical, by revisiting 
two previous models developed by Andresen-Ford for the 
anodic dissolution and Galvele for the mechanical effects
• The quantification of the dissolution rate, which was not 
developed previously, is here carried out by the adoption 

of the macrocell model which allows to estimate the maxi-
mum dissolution rate regardless the geometry of the crack 
and any diffusion process within the crack
• This new model shows that the contribution of corrosion 
to the crack growth is about less than 50% for FCC metals 
and almost 100% for BCC metals
• The comparison between model results and experimen-
tal data shows a good agreement for all examined SCC 
occurrences.




