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Abstract

This paper focuses on an experimental study of the thermal cycling behavior of a carbon
fiber/epoxy matrix composite material reinforced with a non-crimp 3D orthogonal woven
preform (3DNCOW). The aim is to characterize the damage mechanisms — i.e. matrix cracking -
induced by thermal cycling thanks to X-ray micro-computed-tomography (LCT). Qualitative and
quantitative descriptions of the morphology and the evolution of cracks with thermal cycling are
carried out through the analysis of pCT scans of samples at different cycle numbers. In addition,
since the specimens have a certain level of porosity due to the infusion process, a complete
description of this defect is carried out, and its influence on the damage mechanisms induced by
thermal cycling is analyzed.
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1. Introduction

In the last few decades, new engineering materials such as composites with polymer and ceramic
matrix have been gradually replacing conventional metal alloys. In particular, carbon fiber
reinforced polymer composites (usually referred as CFRP) are currently widely used in structural
applications due to their interesting characteristics: higher strength, light weight, non-corrosive

properties, dimensional stability and potential to be incorporated into a performance-based-
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