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Liquid-crystalline polymers, LCPs, have found one of the most interesting applications 

in the production of high modulus fibers, taking advantage of the inherent anisotropy of the 
constituent molecular chains. Moreover, their particular hierarchical structure, with different 
levels of organization, and its correlation with the final properties is also an attractive aspect 
of these systems. 

It has been reported that some LCPs with smectic or nematic mesophases may exhibit, 
under particular circumstances of uniaxial stretching or shear deformation, a kind of 
anomalous orientation where the chain axes are perpendicular to the stretching direction. As a 
consequence, the best mechanical properties in such systems are found in the direction normal 
to the fiber, so that new prospects are envisaged from this particular behavior. 

We have focused the attention on the orientation attained by uniaxial stretching, and 
stress-strain experiments and 2D X-ray diffraction photographs have been acquired in smectic 
LCPs, and the corresponding variations of the intensity and spacing of the smectic spots, and 
of the order parameters for the two kinds of orientation, are determined from the radial and 
azimuthal integrations of the photographs. 

Moreover, taking advantage of the extremely high intensity of synchrotron radiation 
and of the very short acquisition times that can be used, additional experiments have been 
performed under real time conditions, acquiring the 2D pictures simultaneously to the 
registration of the stress-strain measurements. 

It has been found that the strain rate and the deformation temperature are very 
important parameters for the obtainment of either parallel or perpendicular orientation. Thus, 
exclusively parallel (normal) orientation is obtained at low deformation temperatures and high 
strain rates, while the region with 100% perpendicular orientation appears at rather low strain 
rates and high temperatures. Mixed orientations were obtained in the region of "intermediate" 
stretching temperatures and strain rates. 

A model for the two kinds of orientation, based on the hierarchical structure of liquid-
crystalline polymers, is proposed. 
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