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Fractal interpolation-based micro-surface reconstruction
method for composite pore walls

HU Wenlong', LUO Xidong®, YANG Yu', LUO Bin', CHENG Hui'

1.School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China;
2.AVIC Shaanxi Aircraft Industry Group Company Ltd, Hanzhong 723099, China

Abstract: The pore wall morphology of carbon fiber reinforced composite (CFRP) laminates is one of the key fac-
tors to determine their service performance. However, due to the direction angle of the material fibers, the original
micro surface morphology of the pore wall is complex and difficult to characterize. In this paper, a method to recon-
struct the micro surface of the hole wall by fractal interpolation is proposed. By using a small number of data points
extracted , the high-precision equivalent micro surface by fractal interpolation can be reconstructed, which can ef-
fectively characterize the composite joint surface. Firstly, the geometric features of micro surface are extracted by
using the experimental measurement. Then, based on the model for fractal interpolation, an improved self affine
fractal interpolation algorithm is used to reconstruct the original measured surface. Finally, the geometric and me-
chanical validity of fractal interpolation surface reconstruction is verified by combining geometric model and finite
element model. The results show that when the sampling interval is 3~5, the geometric error and mechanical prop-
erty error of the fractal interpolation method are below 10% , which can effectively characterize the original compos-

ite joint surface.

Keywords: composite ; hole wall; microscopic surface; self affine; fractal interpolation; reverse reconstruction
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