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Multifractal Spectrum Surface Morphology Evaluation Method for PEEK/CCF Composite
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Abstract : With the development of the aviation industry, additive manufacturing (AM) has been used in the manufacturing of
continuous carbon fiber reinforced polyetheretherketone (PEEK/CCF) composites. The AM process parameters have a great influ-
ence on the processing morphology of PEEK/CCF composites. Based on this, a surface morphology evaluation method based on
multifractal spectrum was proposed. A single factor experiment was designed by the relationship between the forming speed(v),
forming thickness(s), forming angle () of PEEK/CCF composites in AM and the surface roughness and surface morphology. The
relationship between v, s, 6 and surface morphology of PEEK/CCF composites in AM was studied. Combined with the multifractal
spectrum of the surface of the molding material, the influence of the selected process parameters in AM on the surface morphology
was evaluated. The variation characteristics of surface roughness and surface morphology with v, s, 8 were obtained. The results
show that v and s have a significant effect on the surface morphology of the material, and 6 has little effect on the surface morpholo-
gy. The surface morphology of PEEK/CCF composite material has good fractal characteristics. The multifractal spectrum difference
AD(«) characterizes the proportion of surface peaks and troughs. The larger the value, the more complex the surface morphology of
the material. The width of the fractal spectrum A« characterizes the degree of surface fluctuation and qualitatively characterizes the
morphological characteristics. The final process parameter combination is v=20 mm/s,s=0.2 mm, #=30°.
Keywords : continuous carbon fiber reinforced polyetheretherketone ; additive manufacturing ; process variable ; multi-

fractal spectrum ; surface morphology
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