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Effect of chain extender on the phase behavior and morphology
of high hard block content polyurethanes ALBERTO SAIANI, ACHILLEAS
TSIOTAS, The University of Manchester — Thermoplastic Polyurethanes (TPU)
are linear block copolymers typically constructed of statistically alternating soft
(SS) and hard (HS) segments. Due to their numerous industrial applications these
materials have received considerable attention. We have investigated the phase
behavior and morphology of a set of high hard block content polyurethanes and
varied the chain extender used. Using mainly calorimetry, scattering and microscopy
techniques we were able to elucidate the origins of all the thermal events observed
through differential scanning calorimetry. Correlating our thermodynamic work with
our structural work we were able to propose a new morphological model of the
structure and the phase behavior of high hard block content polyurethanes. We have
shown that above 65% hard segment content the melt-quenched samples present a
two-phase morphology one pure hard segment phase co-existing with a mixed phase
with the same hard segment content of 65% for all samples. When annealed at
high temperature the mixed phase undergoes phase separation resulting in the same
phase-separated mesophase. Changing the chain extender has a significant impact
of the phase behavior and morphology of these systems

Alberto Saiani
The University of Manchester

Date submitted: 21 Nov 2008 Electronic form version 1.4



