ENERGETIC PARAMETERS OF UNIAXIAL STRETCHING OF POLYFLUOROALKOXYPHOSPHAZENES
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Copolymers of poly-bis-triflouroetoxyphosphazene (PTFP) containing 5 and 10 mole % of dodecofluorogepthoxy groups (CP-5 and CP-10 respectively) are an interesting type of thermoelastoplasts in which PTFP blocks in the crystalline or mesomorphic state can serve as physical cross-links [1]. We used deformation calorimetry [2] to gain insight into the thermodynamics of uniaxial stretching of the copolymers and neat PTFP. The free energy changes of non-oriented and previously oriented samples of the polymers upon extension and contraction at the extension ratio up to 2.5 were analyzed in detail. An unusual pattern of thermal behavior upon stretching was found for CP-5, e.g., its drawing was accompanied by very large endothermal effects up to enough high extension ratios (~2). These effects are strongly dependent on sample morphologies which arise at their processing (casting from solutions or compression molding). The thermal expansion coefficient for the CP-5 film cast from solution, nominally calculated from the deformation calorimetry data, proved to be unusually high. This fact was related to the existence of partially ordered domains in the film, whose disordering occurs even at small strains. The thermal relaxation upon contraction of extended CP-5 samples was found also to proceed in an unusual multistage fashion pointing to a different manner in which the mechanical relaxation occurred in ordered and disordered domains of the samples. The Edwards «slip-link» model for polymer networks [3] was also applied for interpretation of the observed specific features of the copolymers mechanical behavior.
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