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Abstract 

The near-surface properties of thermoplastic polymers are of interest, 

particularly where thin film coatings or other structures are to be 

subsequently applied.  Previous work by AFM and ellipsometry has 

established that the glass-transition temperature in the near-surface 

region is depressed by up to tens of Kelvin, leaving the surface 

vulnerable to deformation and penetration during coating processes such 

as metallization.  We have also shown that the near-surface region of 

PET shows enhanced crystallinity.  This paper will report our AFM studies 

of PET, PEN and copolymers thereof and the near-surface crystallization 

that can be induced by annealing at temperatures at which the surface 

molecular segments are mobile, but those in the bulk underneath are not.  

We demonstrate the characteristic morphologies associated with the 

surface crystallization and changes in the crystal orientation as growth 

proceeds.  Comparison is made with other polymer systems we have 

studied including near-surface phase separation and unique crystal 

morphologies at the surface in polyurethanes. 

 

Figure 1 Schematic and AFM 
micrograph of crystals formed 
exclusively in the near-surface 
region. 
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