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Some Physical-chemical Transitions in Fibre Structure®

By J.W.S. HEARLE

University of Manchester Institute of Science and Technology (England)

Fibres are partially crystalline, partially oriented linear
polymer materials, which can exist in a variety of meta-
stable states. This, and the diversity of possible structur-
al forms, is the reason why there are many transitions,
which often have interesting features. The structural
complexity arises from the many forms which give
partial crystallinity, ranging from a uniform inter-
mediate state to a mixture of crystalline regions of
particular shapes, separated by and linked with and
through chain segments in non-crystalline regions. The
diversity of structure has been reviewed by HEARLE and
GREERL

This paper will comment on several transitions which
are both of scientific interest and of technological
importance.

The dependence of mechanical properties of wool
on a crystal lattice transition

Wool, as part of an immense complexity of structure at
all levels from the chemical composition of the proteins
to the gross features of the fibre, is thought to contain

* Lecture given at the University of Geneva on January 14, 1972,
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vibrations increase, with some preferred increase in
entropy, but without too much loss of internal energy.
The situation may be compared to a line of separate
packs of cards as in figure 5 (a): there would be little loss
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of surface contact, but considerable increase in disorder,
if the layers of cards were randomly translated with
respect to one another, as in figure 5 (b).

Whatever explanations emerge in future, and what-
ever new experiments show up, the melting behaviour
of fibrous polymers like the other transitions, is certainly
a matter of interest and complexity.
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