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Fig.7 Comparison between experimental and simulated result
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Table 3 Elastic constants of 2D C/SiCt
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Gy | Gy
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Table 4 Damage-controlling parameters of 2D C/SiC
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Fig.9 Stress distribution along warp direction
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Fig.10 Tensile/compressive stress and damage coefficient vs strain
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Fig.12 Micro-CT image for the middle part of the three-point

bending specimen
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Fig.13 SEM fracture image and load displacement curve
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Numerical Prediction Method of Laminated Ceramic Matrix Composite
Based on the Multilinear Constitutive and the Coupling of Damage

Liu Bin', Cao Liyang?, Wang Bo', Yang Tengfei', Liu Yongsheng?, Si Yuan®
1. Northwestern Polytechnical University, Xi’an 710072, China
2. Key Laboratory of Thermo Structural Composite Materials, Xi’an 710072, China

3. Key Laboratory of Science and Technology on High Performance Electromagnetic Windows, AVIC Research
Institute for Special Structures of Aeronautical Composites, Ji’ nan 250023, China

Abstract: This paper proposes a finite element-progressive damage method (FE—PDM) to predict the laminated C/
SiC damage and failure under complicated stress state in coupling conditions, and proposes an inversion method for
comparing and iterating with experimental load-displacement curves, damage, etc., and ultimately determining model
parameters. The FE-PDM method includes damage criterion based on failure modes of the strain control, multilinear
constitutive relationship with orthogonal anisotropy, damage factor coupling method based on stiffness matrix, and
Cohesive Zone Method used for predicting delamination. The FE-PDM method is validated through in-plane tensile,
in-plane shear, and three points bending tests of 2D laminated C/SiC, and the fracture morphology and internal
damage of the samples are analyzed using scanning electron microscopy and X-ray technology. Validation implies
that, with fewer control parameters, the FE-PDM method can accurately predict the stress-strain curve inflection
points, damage initiation and evolution processes, and response history of load-displacement curves of 2D laminated
C/SiC at various stages, which is in good agreement with experimental results.

Key Words: CMCs; FE—PDM; constitutive relation; damage evolution
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