Yves Bereaux 
  
Queen Tannous 
  
Pierre Mousseau 
  
Pierre Mousseau Seal 
  
Seal strength and adhesion modelling in continuous heat sealing of polymer films

teaching and research institutions in France or abroad, or from public or private research centers.  

Seal strength and adhesion modelling in continuous

heat sealing of polymer films Q. TANNOUS a , Y. BEREAUX b , P. MOUSSEAU b a. SEALESTER, qtannous@sealester.com b. GEPEA-UMR CNRS 6144, Nantes Université -IUT de Nantes, yves.bereaux@univ-nantes.fr, pierre.mousseau@univ-nantes.fr There is no denying that the packaging industry faces the largest challenge of all plastics converting industries, in terms of environmental impact, food safety, material and energy consumption, and processing efficiency.

Mots clés :

Sealing is a key part of packaging manufacturing to make a functional packaging. Efficient sealing, i.e fast and reliable, plays a major part in order for the packaging industry to meet the aforementioned challenges.

In this new sealing process a cylindrical rotating tool which temperature can be set, slides over the top of a stack of polymer films laid onto a silicone supporting sheet. The tool follows a programmed path.

During its motion, the tool transfers heat and pressure onto the film interface through the thickness of the stacked layers. The process definitive advantage over conventional heat bars sealing is that there is no additional tooling cost nor downtime at product change over. In order to validate the process we studied two ordinary multilayer films, frequently used in heating bars sealing. We determined the seal initiation temperature (SIT) of the sealant layer material in each film by DSC, through a conventional and through a successive self nucleation and annealing procedure. The SIT of each film materials were confirmed by measuring the interface transient temperature for which a seal can be formed or not. Disk shaped seal samples for T-peel tests were prepared using the cylindrical hot tool. Strengths of the seals formed under a range of tool temperatures and dwell times were measured with in non-conventional T-peel tests. A mechanical model of the non-conventional T-peel test is put forward to retrieve the sole contribution of the seal to either he peel force or to the adhesion work. Comparison between T peel test results and plain tensile test results shows that the sealed film has a different mechanical behaviour depending on whether peeling has started or not.

Seal strength or adhesion work results can be divided in two regions : a growth region where seal strength values increase with tool temperature or dwell time, up to a threshold at which the seal strength does not change much. The growth region is found to be very narrow in the time-temperature parameters space.

Finally, we propose a time-temperature relationship between seal strength, tool temperature and effective sealing time in the form of an Arrhenius model. The value of the time exponent in the model is found to be close to 0.5, like the chain diffusion theory predicted.

  Adhesion work, Seal strength, T-peel test, Thermally activated phenomenon, multi-Packaging fulfils four main functions : to contain, carry and protect the product, to inform its customer. Today, the packaging industry represents the largest part, nearly 40%, of the 51 Mton of plastics converted in Europe, with only three different types of polymer : Polyethylene, Polypropylene, Polyethylene-terephtalate.
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