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Abstract. At beamline A2 the crystallization andmelting of neat and nanocompounded high
temperature polymers (PET, PA 6) was studied focussing on the melting behaviour as a function
of heating rate. Crystallization parameters and temperature treatment before starting the melting
process were varied. The results of the in–situ experiment were compared to data from samples
that were obtained by quenching from different states of the processes. 3000 combined wide– and
small–angle spectra were recorded from the multi-dimensional parameter space. We find that the
quenched materials show narrower WAXS peaks than what isobserved during the in–situ experi-
ment. We find that the DSC melting behaviour cannot be directly correlated with the morphological
changes observed in the SAXS / WAXS regime. The huge amount of data forced us to write an
automated pre–evaluation computer program. As a resultthe data are normalized with respect to
incident flux, detector response and absorption factor. Empty scattering is subtracted. Procedures
for 3D representations of subsets of the data have been written in pv–wave in order to browse and
to sift the data.

Experimental. Combined SAXS/WAXS experiments were performed at beamline A2 using an
oven (beamline A2)and two linear detectors at distances of 10 cm (WAXS) and 2 m (SAXS). The
calibration of the detector channels to units of the scattering vectors was carried out by means
of rattail cornea(SAXS) and PET (WAXS), respectively. In the SAXS region a linear calibration
relation proved sufficient. With 320 usable channels the accessible SAXS range was0.01 nm−1 <
s < 0.27 nm−1. In the WAXS region a quadratic calibration relation gave excellent results. With
360 usable channels the accessible WAXS range was1.05 nm−1 < s < 3.5 nm−1. Exposure
intervals were chosen between 20 s and 1 min. From starting temperatures between 300◦C and
200 ◦C theoven performs a downward jump by 100◦C within 60 s. During the following 20 s it
slightly undershoots by 3◦C.

Some Results. Figure 1 shows two typical temperature treatments of PET. Here the heating rate
in the final melting process is varied. If the scattering intensityI (s, t) from the melting process is
transformed toI (s, T ) (cf. Figure 1, right) we observe that the variation of structure is, in general,
a function of temperature only. The strongest difference is the found in the strength of the SAXS
particle scattering peak that forms just before the melting of the last crystals. It is considerably
stronger in the case of the low heating rate.
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Figure 1: PET crystallized at 200◦C after a temperature jump from 280◦C. Left: SAXS
and WAXS as a function of time (top: fast heating after the end of isothermal crystallization:
20 ◦C/min, bottom: slow heating: 3◦C/min. The temperature curve is indicated).Right: Heat-
ing regime rescaled as a function of temperature (In the SAXS regime the s–scale is stretched by a
factor of 3 for clarity).


