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Buckling instability generates wrinkles 
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Imperfection is necessary for bifurcation  
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Two step modeling process 

Wrinkling mode shape: 1st mode 

Mesh with 1st mode as geometric imperfection (8X) 
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Two step modeling process 

Non-linear post-buckling analysis for deformations 

21.4 nm 

15 µm 

3 µm  

Analysis performed on mesh with imperfections 

Experiments: λ=1.30 μm 
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No bifurcation with small imperfections 
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Mode lock-in at “natural” period 
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Conclusions 

Imperfections necessary for wrinkling 

Sensitive to height of imperfection 

 Accurate when imperfection  ~ 0.3% - 12.5% of film thickness 

Insensitive to period of imperfection  

 Very forgiving of large periods 

 


