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Influence of large strain rheology  

on the performances of pressure sensitive adhesives 
 

Predicting the adhesion energy of a pressure sensitive adhesive (PSA) tape (the work 

necessary to peel it from a given substrate) from the glue rheology remains an open question. 

Simplified models do exist, but none of them make a satisfactory link between the adhesive 

rheology and the macroscopic energy of adhesion. This could be due to the fact that such 

models almost systematically ignore non-linear deformations. But a simple microscopic 

observation shows that the glue does sustain very large strains before unbonding. 

 

 

 

 

 

 

 

 

 

Microscopic observation of the peeling of a custom-made PSA.  

The glue, of initial thickness 15 µm, is stretched at strains exceeding 1500%. 

 

The aim of this internship is to quantify the impacts of both linear and non-linear rheology 

of the adhesive on the macroscopic adhesion energy. To do so, we use custom-made PSA of 

different formulations, supplied by 3M (brand Scotch
TM

) in an academic-industrial 

partnership. A preliminary study has already revealed significant differences in the adhesion 

energy that cannot be explained by the linear rheology only. 

The intern should begin with measurements of the non-linear rheology of the adhesives by 

stretch tests at various velocities and by probe-TACK experiments (measurement of the 

force needed to break an adhesive meniscus between two walls separated at a controlled 

velocity). He/she should then determine whether these measurements can explain the already 

existing peeling experiments, using simple scaling-law models. This interpretation could then 

be reinforced by new peeling measurements, in which parameters other than rheological 

would be modified (different substrates in contact with the PSA, different adhesive 

thicknesses…). These measurements will also be compared with microscopic observations, 

possibly using new optical setups built by the intern.  

 

Condensed Matter Physics: YES                 Macroscopic Physics and complexity: YES 

Quantum Physics: NO               Theoretical Physics: NO 
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