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Fluoroelastomer is a polymer used as a sealing material due to some excellent properties
comparing to other elastomers, such as resistance to high temperatures and to aggressive
chemical substances [1]. The aim of this work was to evaluate the effect of the ionizing
radiation of electron beam (EB) on the mechanical, thermal and surface properties of this
elastomeric material.

The fluoroelastomer studied in this work was a commercial product obtained by a
conventional curing process, containing carbon black and other inorganic fillers [2]. This
material was irradiated with energetic electrons and the overall doses were 10, 25, 50, 75, 100,
125, 150, 175, 200 and 250 kGy. The evaluated mechanical properties were tensile strength
(stress and strain at break), hardness (Shore A) and compression set. Thermogravimetric
analysis (TG) and differential scanning calorimetry (DSC) were used to evaluate the thermal
behavior of the irradiated material. Surface modification on the fracture specimens was
verified with scanning electron microscopy (SEM) and using an optical microscope on line to
a computer.

Tensile strength tests have shown that the tensile stress at break increases 34 % and total
strain decreases considerably, from 347 % to 109 %, in the range of radiation dose applied.
Shore A hardness values increase 15 % in the range of radiation dose studied. The
compression set data showed that the values remain stable independent of the radiation dose
applied. Thermogravi metric curves showed that there are no large variations on the onset
temperatures for all samples in the range of radiation doses applied. On the other hand, DCS
curves showed a progressive increase of the glass transition temperature, from 3.3°C for non-
irradiated sample to 12.9°C for sample irradiated with 250 kGy. SEM micrographs showed a
more homogeneous morphological aspect of the fracture surfaces with the increase of the
applied dose.

The results have shown that EB radiation, in the studied conditions, promotes significant
changes in the fluoroelastomer mechanical properties, which are related to the cross-link
degree of the elastomer and mainly to a better adhesion between elastomer and fillers. The
increase of the glass transition temperature, as a function of the applied dose, shows again a
growth in the cross-link degree induced by the radiation.
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