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Modeling and Finite Element Analysis of Structural Ceramics Based on Industrial CT Data

YANG Xiao, HUANG Jian, LIU Xuejian, HUANG Zhengren
(State Key Lab of High Performance Ceramics and Superfine Microstructure, Shanghai Institute of Ceramics, Chinese Academy
of Sciences, Shanghai 200050, China)

Abstract: CT models come from the three-dimensional data of industrial CT test which contain the internal defects, and can draw the
more accurate conclusion rather than some ideal models. A CT finite element geometry model of three different ceramic components,
containing internal details such as inner defects, was proposed based on the CT non-destructive test. The stress distributions of
ceramic components were analyzed by both an ideal finite element model and a CT finite element model. It is indicated that the STL
files obtained from the industrial CT test data can be processed to obtain the geometric model to realize the finite element analysis.
The results of stress distribution obtained by the fault-free CT model are similar to those obtained by the ideal model. However, the
simulation data obtained by the CT model are closer to the results under the actual working conditions when there are defects or
special structures.
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Fig. 2 Finite element models by CT data
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(a) CT model (preset defect) max tensile stress 83.85 MPa

(b) Ideal model max tensile stress 83.83 MPa
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Fig. 3 Stress distribution of SiC test bar
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Fig. 4 Stress distribution around the preset defect of SiC test
bar
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(a) CT model, max tensile stress 45.18 MPa

(b) Ideal model, max tensile stress 44.97 MPa
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Fig. 5 Stress distribution of SiC tube
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(a) Profile of CT model

(b) Profile of ideal model max tensile stress
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Fig. 6 Stress distribution of SiC hollow sphere
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Fig. 7 Outer surface stress distribution of SiC hollow sphere
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