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Abstract

The work presented here concerns the methodology for the analysis of X-ray micro-CT scans of com-

posite materials with a discontinuous phase. An automatized method has been devised for the mea-

surement of geometric features and identification of distinct morphological types. This approach offers

new insights into the composition of a microstructure based on the analysis of phase morphology and

its relative volume percentage. It stays in contrast to the frequency-based approach that attributes

the same importance to all elements of the structure, and is thus biased towards numerous, but not

necessarily essential components of the material. The method is general and can be applied to any

type of discontinuous, dispersed phase in composites identified with X-ray micro-tomography. We

have verified our approach for short natural fibers but it may be of interest for characterizing void

distribution in RTM manufactured composites or cracks after failure.
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1. Introduction

The geometric features of the microstructure of a material are crucial to the understanding of

the manufacturing process and prediction of mechanical properties [1, 2, 3]. A good description of

the morphology is especially important for materials consisting of or containing discontinuous phase

elements. These include alloys with particulate phases, ceramic and metallic foams with cellular

structure and composites with short fiber reinforcements. In the latter, the manufacturing process not

only influences the spatial distribution and orientation of fibers but can also degrade them.

For example, changes in length and aspect ratio of cellulose fibers have been observed by Puglia et

al. [4] during compounding with polypropylene at different fiber volume fractions. Increased amount
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