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Strength Prediction of Composite Materials with Consideration of the
Stress Concentration Factor with Interfacial Cracks

Zhou Yi, Huang Zhengming
(School of Aerospace Engineering and Applied Mechanics, Tongji University, Shanghai 200092, China)

Abstract; When the weak interface of composite materials subjected to the transverse tensile, the debonding of
the interface will happen before the overall damage of the material, the measured transverse tensile strength of
the weak interfacial bonding composite is even much smaller than the original tensile strength of the pure ma-
trix. To predict its off-axial strength accurately, the effect of fiber embedment and interfacial debonding on in-
situ strength of the matrix needs to be considered and quantified. The stress concentration factor is defined con-
sidering the existence of cracks on interfaces, and a new method is presented to predict the critical load when the
interface crack occurs and the strengths of composites under off-axial tensile. Examples are given for different
kinds of composite materials. The results compared with experimental data show that the accuracy of prediction
can be improved obviously by considering this new stress concentration factor.
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Fig.1 Schematic failure of a transverse tensile-loaded

composite with an interface crack
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Fig.2 Failure locus of a composite after interface cracks
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Table 1 Composite material performance parameters

#H45HH E/GPa  G/GPa v ou,/MPa g, /MPa
Eglass  71.00 28.17  0.26 2 260 2 000
Kevlar49 124.10 2.90  0.35 2 060 2 000
8804 4.66  1.80  0.29 76 120
epoxy 3.45  1.28  0.35 69 120
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Fig.3 Comparison of different schemes’ predictions with
experiments for off-axial tensile strengths of a

E-glass/8804 UD composite
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