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concept of free volume. The segmental energy has to exceed a certain barrier

value before a ‘hole’ of segmental dimensions can be created for diffusion.

Whether or not Ty is a thermodynamic parameter is the subject of some
controversy. A statistical model put forward by Gibbs and DiMarzio predicts the
existence and some of the characteristics of the glass transition®*. However,
attempts to verify the thermodynamic interrelation among changes in heat
capacity, expansion coefficient, and compressibility at Ty have met with only
occasional success. Experimentally, it is found that T, itself depends on the time

scale of the experiment in which it is measured'.

If energy is stored in an amorphous polymer by stressing it and an attempt is
made to recover the energy that was put in, there is always a certain amount of
of hysteresis or mechanism loss. This loss may be small above or below Tg, but
it is always a maximum at Tg. This often is a more sensitive measurement than
volume change on heating. The rationalization is not difficult. In the glass, the
stress is stored by bond distortions which are easily recovered. Above T,
polymer chains can be uncoiled from their random conformation by rotations
readily about successive single bonds. Only at Ty is the uncoiling hindered by

intermolecular forces.

2.2.1 Effect of Chemical Structure and Pendant Groups on T, of Polymers

Segméntal mobility is highly dependant on chain stiffnress and somewhat
dependant on intermolecular forces'. It is expected that polymers with high
polarity or high cohesive energy density should have higher transition
temperatures than nonpolar materials. On the other hand, regularity, which is so
important to crystallizability, counts for little in the amorphous transition. Since
the segmental motion implies the concerted movement of many chain atoms (ten
to fifty atoms), bulky side groups which hinder rotation about single bonds should
raise Ty also. An interesting series in this respect is afforded by the vinyl ether

polymers. As the polar ether linkage is diluted by longer alkyl side groups from
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