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Due to the spinning process of many fibres, a nanoporous structure evolves inside the filaments. 
Investigations show a strong correlation between the properties of the nanoporous structure and the 
physical properties of the fibres. High-performance polymer fibres, such as aramid fibres 
(Twaron® and Kevlar®) show a similar nanoporous structure. Small-Angle X-ray Scattering 
(SAXS) has the power of characterizing this structure, the results of which are invaluable in making 
structure-property relationships. Using microfocus SAXS installations, such as the cSAXS 
beamline at the Swiss Light Source (SLS), which has a beam size of about 20 x 5 microns 
(horizontal by vertical), investigations of the local nanostructure have been performed on a 
selection of aramid filaments. From these experiments, a large amount of inhomogeneity was 
observed in the localisation of the nanostructure. In other words, the nanostructure is not 
homogeneously dispersed throughout the filament. Small-angle scattering from filaments subjected 
to compressive and tensile strain, indicates the presence of highly monodisperse scatterers within 
the material. Closer investigations revealed that the sizes of these structures are affected by the 
amount of stress on the sample. 

The effects of strain on the sample crystalline structure was studied by wide angle X-ray scattering 
at the BW2 beam line at the HASYLAB synchrotron in Hamburg, but revealed no significant 
effect. 

 

Figure 1: WAXS patterns obtained from BW2 (DESY), from 

a straight filament (left) and a loop, 1 mm in height, indicating 

no clear effect of the stress on the crystallite reflections. 

 


