The behaviour of some butadiene elastomers submitted to the degrading action of climatic factors studied by photoacoustic techniqUe
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Many papers have been devoted to the analysis of polymer structure by using photoacustic techniques combined with IR spectroscopy. Of all these studies, physical and thermophysical properties of polymers properties present a special interest.

The aim of this paper was to evidence the structural changes that appear in several polybutadiene elastomers of generally use due to the degrading action of some climatic factors (marine clime, UV irradiation). Some oil non-resisting N‑50 type polymeric foils and oil resisting PN‑70 type ones (in according to the 7277-86 STAS) were investigated. The crude rubber foils (0.290 to 0.820 mm thickness) were analyzed with IR- spectroscopy (attenuated total reflection method) and NMR techniques. 

Photoacoustic (PA) technique is one of the most powerful method to determine the thermophysical properties of dielectric materials. Among these properties, the thermal diffusivity (s is one of the most important material characteristics. The thermal diffusion model is a particular case of the general formula [1] of the PA signal generated in a PA cell: the case corresponding to “thermally thick” and “optically opaque” samples. In this case [2], the amplitude of the PA signal decreases exponentially with the modulation frequency f as (1/f) exp(-as

). The thermal diffusivity coefficient (s can be obtained from the fitting of the PA-signal amplitude data with the expression 


S = (A/f) exp(- as

)






      (1) 

A being the cell constant. 

The so obtained thermal diffusivity values for these polymeric foils submitted to UV radiation or to climatic factors (temperature and salinity) and their dependence on these factors were analyzed from the time resistance point of view. An important decrease of the thermal diffusivity with the number of climatic cycles or the UV irradiation dose was observed for N‑50 type samples, whereas for PN-70 samples, the thermal diffusivity remains relatively constant. 
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