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Modeling of void defects in C/C-SiC satin weave composites

and simulation of their tensile properties

ZHANG Zhaohang' , CUI Shaokang', TAN Zhiyong®, YANG Zhenyu", LU Zixing"

(1. School of Aeronautic Science and Engineering, Beihang University, Beijing 100191, China; 2. Beijing Institute of

Nearspace Vehicle’s Systems Engineering, Beijing 100076, China)

Abstract: The finite element modeling method of random void defects in C/C-SiC satin weave composites and

their influence on tensile mechanical properties were studied. Based on the microstructure of C/C-SiC satin weave

composites and the micro morphology observed by experiments, the random distribution characteristic of the void

defects was concluded. A three-dimensional random collision algorithm was proposed to reconstruct the void dis-

tribution in the composite, and a finite element model of the C/C-SiC satin weave composite with random void de-

fects was established. The finite element analysis software ABAQUS was used to simulate the mechanical behavior

of the material under tensile load, and the influence of the size and distribution form of the void defects on the

tensile mechanical properties was discussed. The uniaxial tensile test of the sample was carried out to verify the ef-

fectiveness of the numerical simulation. The results show that the finite element model established by this method

is consistent with the real microstructure of C/C-SiC satin weave composites with void defects, and the correspond-

ing numerical simulation results are also in good agreement with the test data. This paper provides an effective

method for the mechanical analysis and optimal design of satin weave composites with void defects and other com-

posites with similar structural characteristics.
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Table1 Mechanical properties for the C/C-SiC weave composites
F1/MPa F>/MPa
Material Ei/GPa  E;/GPa  G12/GPa G23/GPa S/MPa  y,
F Fie F Fac
ct Fiber 230 40 24 14.3 890 — 756 — 50 0.26
C-SiC Matrix 81.0 81.0 35.2 35.2 40.0 45.0 40.0 45.0 30.0 0.15
C/C-SiC Yarn(V;=80%) 200.2 45.9 26.0 16.8 716.4 609.3 37.2 41.3 26.3 0.23

Notes: Constitutive models of fiber and yarn are both assumed to be transversely isotropic, and the constitutive model of matrix is assumed

to be isotropic; E,F1,F1.,G12 and vi,—Young's modulus, tensile strength, compressive strength, shear modulus and Poisson’s ratio in the

longitudinal direction, respectively; E,Fa,Fa.,G23 and S—Young's modulus, tensile strength, compressive strength, shear modulus and

shear strength in the transverse direction, respectively.
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Fig.8 Profiles of C/C-SiC yarn cell models with different pack factors (Vy)
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