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Abstract

Fibre orientation represents one of the most important micro-structural characteris-
tics for fibre reinforced composite materials. Its influence on mechanical behaviour,
material anisotropy and damage evolution has, especially with the modern trend to
mass production of structural composite parts, moved back into the focus of micro-
structural analysis. Following this development and the enormous improvements
of X-ray computed tomography resolution and evaluation techniques in the field
of composites the 3D analysis of fibre orientations throughout macroscopic compo-
nents has become possible. Therefore, the complex connection between manufac-
turing process and manifested fibre architecture can be determined and correlated.
Various image analysis methods exist in the material science and image analysis
community which can be employed to extract fibre orientations of an image. In this
work we compare three methods based on anisotropic Gaussian filtering, Hessian
matrix calculation or structure tensor calculation in their ability to describe cor-
rect fibre orientations and their error-proneness with respect to imaging modalities
and material composition. Those methods have become popular also in commer-
cial software platforms for micro-structure analysis in user-friendly forms. All three
algorithms were implemented with the open source imaging tool-kit ITK. In order
to compare those methods, error estimates and testing procedures will be described
herein.

Keywords: Computed tomography, fibre orientation analysis, fibre reinforced composites,
image analysis, non-destructive evaluation, material modelling

aCorresponding author: Pascal Pinter; Email: pascal.pinter@kit.edu; Phone: +49 721 609 46595;
Address: Kaiserstr.12, 76131 Karlsruhe, Germany

1



Download English Version:

https://daneshyari.com/en/article/6758272

Download Persian Version:

https://daneshyari.com/article/6758272

Daneshyari.com

https://daneshyari.com/en/article/6758272
https://daneshyari.com/article/6758272
https://daneshyari.com

