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Effect of Interfacial Debonding on the Material Properties of Brittle Matrix Composites
Young-Jin Yum™, Min-Chul Jin"”

ABSTRACT

Brittle matrix composites often have interfacial debonding between the fiber and matrix which may lead to
strength and stiffness degradation. The effect of interfacial debonding and fiber volume fraction on the
mechanical properties of composite material were studied by using finite element method. Firstly, the modelling
of fiber and matrix constituting the composite material was simplified under some assumptions. Traction and
displacement continuity conditions were imposed along the boundary of adjacent representative volume elements.
In order to obtain the effective material properties of composite material, stiffness constants were inverted.
Numerical values of longitudinal moduli in case of perfect bonding were compared with theoretical values
obtained by rule of mixtures and yielded consistency. Material properties of composite with large debonding
angle were found to decrease even though the fiber volume fraction increased.
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Interfacial debonding of a representative volume element.
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Fig. 2 The effect of fiber volume fraction (Vi) on the composite
Young’s modulus Eq;.

180 T

€22 (GPa

0 15 0 5 &0 7 0
Debonding angle("}
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Fig. 4 The effect of fiber volume fraction (V) on the composite
Young’'s modulus Es
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Table 1 Properties of fiber and matrix

a
i E(GP:
Material (GPa) G(GPa) v 10°£C)
Nicalon Fiber 200 77 03 32
1723 Glass 38 36 0222 5.2
Matrix

Table 2 Longitudinal modulus by ROM(Rule Of Mixture) and
FEM for perfectly bonded composite

Fiber volume fraction | E;; by ROM(GPa) | E;; by FEM(GPa)
40% 1328 130.0
50% 144.0 140.5
60% 155.2 147.9
70% 166.4 161.5
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Table 3 CTE(Coefficient of thermal expansion) by ROM and
FEM for perfectly bonded composite

a::(X10°/TC) an, a2(X10°%/7C)

Vi (%) ROM FEM ROM FEM
40 3.955 4.07 4464 427
50 3.811 3.76 4261 4.06
60 3.654 3.71 4.054 3.85
70 3517 3.59 3.844 3.66
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