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Volume fraction measurement for component material of

textile composite using micro CT experiments

WANG Hao, WANG Zhongwei

(Science and Technology on Scramjet Laboratory, National University of Defense Technology, Changsha 410073, China)

Abstract; A method for measuring the volume fractions of component material of textile composite by using micro CT experiments was

developed. This method can present global, local fiber and yarn volume fractions by micro CT images in different scales, and can also offer

solutions to the difficult volume fractions measurement of component materials of some composites which cannot be measured directly by conventional

physical experiments. An E-Glass/Epoxy textile composite was used to illustrate the feasibility and reasonability of the method by the comparisons

of the measured values among ASTM D3171 Procedure G, scanning electron microscope and micro CT experiments. Corresponding image processing

methods for the scanning electron microscope and micro CT images were used to acquire the accurate component material segmentations. The

measurement of micro CT experiments can be widely applied to measure the volume fractions of component materials of composite.
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Fig.1 D3171 G experiment of E-Glass/Epoxy
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Tab.1 Global fiber volume fraction Vf
measured by D3171 G experiment
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Fig.2 SEM images of 3 arbitrary normal yarn areas of E-Glass/Epoxy textile composite
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Fig.4 Weka segmentation result of the normal yarn area image
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Fig.5 Scales of plain-weave composite
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Fig.7 Imaging principle of micro CT with high-resolution lens-coupled detector
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Fig.9 3D micro CT image of E-Glass/Epoxy

textile composite in micro-scale
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Fig. 10  Segmentation of micro CT image of local yarn area
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(a) XZ slice image of micro CT image in micro-scale
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Fig. 12 Micro CT image of measuring local

fiber volume fraction V,
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Fig. 11 Resulting XZ slice image of constituent materials

segmentation when measuring global fiber volume fraction V;
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