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Synopsis. The deformation behavior of homogeneous ethylene-1-octene copolymers of different
initial structure was investigated by simultaneous wide–angle and small–angle X–ray scattering
at beamline A2. Data were recorded on image plate. The small–angle patterns reveal different
deformation mechanisms as a function of both the degree of branching and thermal pre–treatment.
Data evaluation is in progress.

Experimental. Homogeneous metallocene–catalyzed poly(ethylene–co–1–octene) with differ-
ing concentration of 1–octene is studied both after slowly cooling the specimens and after quench-
ing in cold water. Density and crystallinity vary as a function of 1–octene content. The samples
were studied at beamline A2. Image plates wer put at distances of 70 mm and 1780 mm for the
study of WAXS and SAXS, respectively. Exposure time was between 10 and 20 s for WAXS and
600 s for the registration of SAXS. The samples were drawn to a pre–defined elongation, and sub-
sequently the X–ray scattering was collected, i.e. patterns were taken at constant strain. The X–ray
patterns of relaxed samples were taken earliest 12 h after unloading. In addition DSC data were
recorded and mechanical properties have been determined.

Results. Figure 1 shows the WAXS and SAXS of a slowly cooled sample as a function of elonga-
tion and after relaxation. In the range between 50and 200which is much less pronounced with the
corresponding quenched sample. The ongoing data evaluation comprises determination of orienta-
tion distributions from WAXS data and the complete analysis of the SAXS data utilizing the novel
method of multidimensional chord distribution analysis [1, 2, 3]. A first overview manuscript has
been prepared [4].
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Figure 1: Equatorial wide–angle X–ray scattering in the angular region of the 110 and 200 reflec-
tions (left) and small–angle X–ray scattering (right) of slowly cooled poly(ethylene-co-1-octene)
of density 0.902 g cm−3 as a function of strain. Draw direction is vertical.


