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Monitoring of excess of isocyanic (NCO) groups lowering in the solid-state postcuring process of casting polyurethane elstomers (PU) has enjoyed a sustained research effort in recent years, yet only few information is given in pertinent identification of the resulting changes in chemical constitution. This change appears as a function of environmental exposure, extended use, or chemical reactions intrinsic to the material itself. This phenomenon was observed by us on different types of PU with variable isocyanic index (I) and using also different reaction components like: (a) diisocyanates, 4.4’-diphenylmethane diisocyanate (MDI), 4,4’- dibenzyldiisocyanate (DBDI) [1]or 1,5-naphthalene diisocyanate (NDI); (b) macrodiols, polyetylene adipate (PEA) and polytetrahydrofurane (PTHF) and (c) diol chain extenders, ethylene glycol (EG), diethylene glycol (DEG) or 1,4- butanediol (BG). DBDI which displays conformational mobility was chosen, due to the fact that this isocyanate leads to the most stable PU toward environmental factors studied by us [2] . Via this way we intended to avoid as most as possible the interference between  the favourable postcure processes and the eventual incipient parallel degradative phenomena. Casting PU of variable isocyanic index (I) have been achieved. PU were  formulated so that they should contain a small excess of 0% to 10% isocyanic (NCO) groups against the total amount of hydroxyl (OH) groups present in the system. The influence of the NCO group excess on the rate of PU postcuring was studied by following the evolution of the reduced 300% tensile stress function (() in the frame of the stress-strain data of uniaxial tensile experiments. This function reproduces in percentages the level of the 300% tensile stress achieved at a time (t) by comparing it to the final 300% tensile stress (( = 4) achieved 30 days after synthesis. The ( vs – time dependence is a function of the chemical structure of the PU soft and hard constituent polymer blocks. The (  vs- isocyanate (NCO) excess dependence was followed [2]. Decreasing the NCO groups excess (I) from the value of I =110 to I = 105 and then I = 100 the ( variation has also decreased from 33% to 13% and finally to 1.5%. It concluded that the postcuring phenomena are of a chemical nature and last until the whole consumption of the free isocyanic groups with the atmospheric humidity. PU postcuring reactions in vacuum and especially anhydrous atmosphere were found to be very poor. Water migration through the PU network may be conceived as a hydrogen migration by a chemical tunnelling effect determined by the continuous change of water protons with the one corresponding to the urethane group by  temporary hydrogen bondings. This exchange occurs with very high frequencies [2]. The influence of different possible chemical processes which occur during the PU postcure phenomenon involving the kinetics of isocyanic group consumption, water absorption and desorption and CO2 desorption  kinetics were undertaken . The influence of the macrodiol, chain extender and isocyanic index were followed. For the study of the I influence  on the rate of PU postcuring, further PU of variable crystallinity were undertaken.  
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