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Silicon oxidation



Statement of the problem

In the steady-state approximation
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A simplified model
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Barenblatt-Dugdale approach
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Incubation period

0( )x lδ =Crack opening                 in dependence 
on the oxide zone        at various crack 
lengths

*ξ
0l

The oxide and plastic zone growth 
during the incubation period



Crack and plastic zone growth due to the 
oxidation process



Conclusions

The model is suggested to describe the 
oxidation zone formation in front of a crack 
and the interconnection between the 
diffusion, oxidation zone and crack growth. 
The simplest realization demonstrated:

• The incubation period existence
• The role of the diffusion process as a driving 

factor for the oxide zone formation
• The role of the oxide induced stresses
• The crack growth in dependence on the oxide 

zone growth
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