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Preparation method of carbon fiber composites based on convergent die induce fiber orientation
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Abstract : Direct composite compression molding (DCCM) technology is increasingly used in the automotive industry for the
production of carbon fiber composite complex parts due to its high efficiency and low cost. To solve the problem of poor mechanical
properties and disordered fiber orientation of the carbon fiber/nylon 6 (CF/PA6) composite products prepared by DCCM technolo-
gy, a converging die was used to induce fiber orientation through melt shear flow for preparing blank with good fiber orientation,
then the CF/PA6 composites with good mechanical properties were produced through compression molding. The center section of
the composite was polished and the fiber orientation angle distribution in the polished planar micrographs was identified and extract-
ed using the Orientation] plug-in in ImageJ software. The degree of fiber orientation was characterized by fitting a normal distribu-
tion to the statistical distribution data of the fiber orientation angles, and the effects of the fiber mass fraction, fiber length, and extru-
sion width on the distribution of the fiber orientation were quantitatively analyzed during the extrusion process of CF/PA6 compos-
ites. The results show that, fiber length has a small effect on fiber orientation, fiber mass fraction has a large effect on fiber orienta-
tion and the extrusion width has the greatest influence on fiber orientation in composites. When the extrusion width is increased from
8 mm to 14 mm, the variance of the normal distribution of the fiber orientation angles along the extrusion direction is increased by
26.05, and fiber orientation is severely weakened. Compared with the randomly oriented composites, the tensile strength of the
composites is increased by 23.94% when the fiber mass fraction is 30%, the fiber orientation angle is 0°, the extrusion width is 8
mm,and the fiber length is 212 pm.
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Fig. 18 Fracture morphology of CF/PA6 composites with three fiber orientation states
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