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1 Introduction 

Adhesive tapes are used extensively in both new buildings and renovation projects in order to 
achieve airtight building envelopes and energy efficient buildings. It is important to be able to 
reliably predict whether these adhesive solutions are durable. In our roles as both a research 
institute and a national approval body for building materials, SINTEF have been performing 
product evaluations and testing of adhesive tapes for 10 years. During this time, we have 
tested the durability of more than 30 different tapes on a variety of substrates commonly used 
in the building industry. We have systemised and analysed our existing data on adhesive tape 
durability in order to gain a better understanding of the importance of different parameters.  

2 Data and Methodology 

Material testing and sample preparation was performed according to the European test 
standards for peel and shear resistance of joints for plastic and rubber sheets for roof 
waterproofing, EN 12316-2 and EN 12317-2 before and after accelerated ageing with two 
different climate simulators and/or heat ageing. The data analysis was based on plotting and 
visualisation techniques.  

3 Results and Conclusions 

Peel resistance for aged specimens are plotted as a function of the peel resistance for the 
corresponding non-aged specimens in Figure 1 a). The equivalent plot for shear resistance is 
shown in Figure 1 b). Peel resistance for non-aged samples is a poor predictor of peel 
resistance after ageing. In comparison, a much stronger correlation is observed for shear 
resistance. In fact, shear resistance appears to have changed very little with ageing for a large 
portion of the test specimens. The peel resistance is often seen as a measurement of the 
adhesion force between the adhesive and the substrate whereas the shear resistance is 
considered to to a larger degree reflect the cohesive strength of the adhesive. Although this is 
a great simplification, the results can nevertheless be an indication that the degradation caused 
by the artificial ageing is more detrimental to the interfacial bond than to the bulk properties 
of the adhesive. For the design of experiments to investigate the durability of adhesive bonds, 
these findings highlight that peel resistance is a more sensitive evaluation parameter than 
shear strength to assess changes caused by artificial ageing. 
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Figure 1 a) Peel resistance for aged specimens as a function of the peel resistance for the corresponding non-

aged specimens b) Shear resistance for aged specimens as a function of the shear resistance for the 
corresponding non-aged specimens. 

The effect of accelerated ageing and adhesion to different substrates was also analysed on 
an individual tape basis. The main conclusions were: 

 
‐ Both initial values and change with ageing differed greatly between tapes.  
‐ The trends in initial values and degradation upon ageing were in many cases similar 

for peel and shear resistance.  
‐ The effect from testing on different substrates was less pronounced. With few 

exceptions, all values from one tape on different substrates were in the same range. 
This applies to both peel and shear resistance, and before and after ageing, however 
the variation from substrate to substrate appeared to be slightly higher after ageing. 
 

All these tapes were subjected to the same ageing program, yet they displayed completely 
different responses to the accelerated ageing. Thus, when designing experiments to learn more 
about the ageing mechanisms of adhesive tapes it is important to include enough different 
tape products to get the full picture. Also, it is necessary to gain a better understanding of the 
differences between the tape products, and what properties are significant for the durability. 

The number of substrates may be kept smaller to limit the size of the experimental matrix. 
However, it is important to do the ageing on stable, rigid substrates as well as membranes to 
account for the fact that membranes themselves are also subject to changing properties during 
the ageing process. 
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