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Synopsis. Poly(ether ester)s (PEE) are multiblock copolymers which exhibit phase separation on
a nanoscale (hard and soft domains). Fibres from PEE material are made and studied during defor-
mation utilising small–angle X–ray scattering (SAXS) at beamline A2. Data are evaluated using
a quantitative method developed previously[1, 2]. The results show that beginning from medium
elongation the process is not governed by homogeneous deformation. Macroscopic deformation
first causes slack microfibrils to be transformed into a taut component. The latter vanishes when
hard domains are destroyed during continuing elongation.

Application and nanostructure. PEE materials are not only used in automotive applications, but
also as textile fibres (Sympatex(TM)). They show moderate elasticity at low elongation and high
modulus when strained to an elongationε = (�− �0) /�0 > 1. This peculiar behaviour is based on
their nanostructured chain (hard segments and soft segments) which causes the material to separate
into two phases (hard domains and soft domains) after cooling from the melt.

Experimental. Thick fibres with a diameter of1 mm were manufactured from commercial mate-
rial in a special process described elsewhere[3]. These fibres were strained in the synchrotron beam
of beamline A2. 2D scattering images were recorded on image plates and converted into GEL files.

Figure 1: The SAXS pattern of the PEE sample at an elongationε = 1.15 exhibits a 6–point–
diagram.



Data evaluation. GEL files were processed using computer programs forpv–wave[4], which
are published[5]. After background correction and normalisation to constant irradiated volume an
animated video film was generated from the measured images. Such video helps to understand the
basic features the structure during the deformation process in an intuitive manner.

A second route starts from projections of the scattering patterns onto the direction of strain. These
projections are analysed using well–established models and yield the domain size distributions of
hard and soft domains measured in the direction of strain.

Results. Figure 1 shows the SAXS pattern at an elongation of 115 %. The valley crossing the
pattern from its front side to its back side extends in equatorial direction. On the meridian we
observe a long period reflection at high scattering angle (two points). Additionally, at smaller
scattering angle a reflection split about the meridian is observed (four points).

From the video it becomes clear that during the first stage of elongation the four points grow on
cost of the two points, but their position remains fixed. In the final stage the four point pattern loses
intensity without any change of reflection positions.

The quantitative analysis exhibits a distorted two–phase system with very broad domain size distri-
butions. Nevertheless, the average hard domain size of6 nm remains stable throughout the whole
deformation process.

Only one of the materials studied has been evaluated up to now. It is found that the materials
nanostucture differs considerably from the structure observed earlier, when a different PEE material
was studied[6].
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