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The structure-property relationship for a novel specialty of polyurethane elastomers (PU) was studied within compression measurements. PU as block copolymers derived from commercial diisocyanates with rigid structures and a series of novel PU based on hard segments derived from dibenzylic monomers (DBDI) [1,2], have been undertaken. Within the compression measurements Young Modulus was determined in terms of the Shape Factor (Ф) which is a function of the PU specimen variable shape and dimensions. Within medium and extreme destructive compression, the variation of Young Modulus (E) and PU residual elongation was studied in a range of temperatures ranging from 200 C to 800 C in function of the influence of the following parameters: (a) chain extender (CE) structure; (b) PU hard segment concentration; (c ) PU soft segment nature; (d) PU crossslinking degree in polyester and polyether urethanes. The following stages have been approached: (a) the determination of load - displacement curves at a constant temperature on providing gradual deflection values so that the strain ( has ranged among 5% to 35%; (b) the determination of the stress - strain curves of simple compression for different values of temperatures by keeping ( constant, and the assessment of the compression set (%) for different PU for which either the nature / content of diisocyanate or the nature / length of the chain extender has been changed. The utilization of ( factor to determine the Young modulus is essentially important to correct the  load-deflection curves within the PU compression. Depending on the nature of isocyanate e.g DBDI, MDI or 1,5 naphtalene diisocyanate (NDI),  PU Young Modulus was found to range in the  following order: EMDI < EDBDI <ENDI, and consequently the strain (c MDI < (c DBDI< (c NDI.  The increase of PU hard segment concentration has lead to the augmentation of the E modulus. The nature of the soft segment influences the E variation degree with increasing temperature. The best stability was found to correspond to the DBDI based PU derived from polytetrafydrofuran (PTHF). For the studied PU, for a constant Ф = 0.25 and t = 200 C, Young Modulus was found to range from 10 to 60 MPa. In the frame of the compression experiments under extreme destructive conditions, PU with dibenzyl structures were found to display higher values of the Young Modulus than the corresponding classical PU. At 800 C it observed a general tendency of decrease of the Young Modului, yet higher E values ranging from 4.5 MPa to 36.2 MPa were found in the case of DBDI based PU [3]. By comparing PU based on isocyanates with a rigid geometry to the novel polyurethanes based on DBDI, it concluded that due to the specific variable geometry of the isocyanate, higher E moduli and a better mechanical performance in a large range of applications can be obtained in the case of DBDI based PU in comparison to PU derived from commercially available isocyanates. The particular DBDI based hard block components which display flexibility, specifically affect modulus and hardness, and also determine the upper use temperature by their special ability to remain associated at elevated temperatures.
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