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Abstract:
The talk is a part of a wide study of the effects on structure, mechanical and thermal response of copolyurethane elastomers by varying the key structural variables: hard segment, soft segment, and crosslinking in polyurethane elastomers. The effects of varying hard segment were studied in the context of a variety of combinations of chain extender, macrodiol and their proportions. Two hard segments were considered, based on the model diisocyanate 4,4’-methylene bis(phenyl isocyanate (MDI) and on the flexible diisocyanate 4,4’-dibenzyl diisocyanate, (DBDI). The mechanical performance of these materials as elastomers was shown to vary greatly depending on the composition. Due to the greater flexibility of DBDI allowing a higher tendency to selfassociate by hydrogen bonding, the polymers with DBDI hard segments, showed higher stiffness and strength than the conventional MDI based polymers, but with lower strain recovery and strain energy recovery on cycling—a primary consideration for elastomers. Materials with mixed MDI and DBDI hard segments were found to give the optimum combination of high input strain energy, but minimum residual strain, compared to equivalent materials based on MDI or DBDI alone.
