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Generation and Validation of Finite Element Models of Computed

M

Tomography for Unidirectional Composites Using Supervised
Learning-based Segmentation Techniques

Taeyi Kim*, Seong-Won Jin*, Yeong-Bae Kim*, Jae Hyuk Lim*', YunHo Kim**

ABSTRACT: In this study, finite element modeling of unidirectional composite materials of the computed tomography
(CT) was conducted using a supervised learning-based segmentation technique. Firstly, Micro-CT scan was performed
to obtain the raw volume of unidirectional composite materials, providing microstructure information. From the CT
volume images, actual microstructure of the cross-section of unidirectional composite materials was extracted by the
labeling process. Then, a U-net deep learning model was trained with a small number of raw images as inputs and
their labeled images as outputs to generate a segmentation model. Subsequently, most of remaining images were input
to the trained U-net deep learning model to segment all raw volume for identifying complex microstructure, which
was used for the generation of finite element model. Finally, the fiber volume fraction of the finite element model was
compared with that of experimentally measured volume to validate the appropriateness of the proposed method.
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Fig. 1. Flowchart of 3D FE model generation based on uCT image



Generation and Validation of Finite Element Models of Computed Tomography for Unidirectional Composites... 397

Table 1. Specification of ZEISS Xradia Ultra 800

Components Specifications

Type X-ray

Observation technique Phase contrast, 3D

Minimum resolution 50 nm

Other characteristics

Ultra-high resolution

Fig. 2. ZEISS Xradia Ultra 800
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(a) (b)

Fig. 6. Types of segmentation techniques: (a) Sementic seg-
mentation and (b) Instance segmentation
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