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Effect of matrix on fatigue strength of
carbon fiber composite materials

Seung-Won You

Key Words : CF/PEEK(Carbon Fiber/Polyetheretherketone) (8t2-4 42} PEEK7} £3t5 2
g Al8) CF/EPOXY(Carbon Fiber/EPOXY) (%44 f-2+ EPOXY7l &3¢ &
321 #) Fiber Breakage(A-+ 3}<) Matrix carcking(®4 <) Delamination
(Z7} Be]) Specific Modulus(#]7+4)

Abstract

In this study, the variation of fatigue strength in CF/PEEK and CF/EPOXY, the matrix
and interfacial strength of which differ from each other, has been studied from the viewpoint
of microfracture behavior.

The results obtained are as follows ;

According as the fatigue strength moves from the lower cycle range to the higher cycle
range, that of CF/PEEK shows higher curve than that of CF/EPOXY does.

In the early stage of fatigue life, the characteristic of fatigue crack in CF/PEEK is mainly
the fracture of longitudinal fiber, while that in CF/EPOXY is the fracture of transverse fiber.

The difference of fatigue strength in these materials can be explained by the fracture
criteria of transverse fiber and longitudinal fiber.
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Table 1. Mechanical properties of fiber and matrix
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Properties Young's Tensile Fracture

Materials Modulus(GPa) Strength(MPa) Strain(%)
PEEK 2.8 92.1 142
EPOXY 2.9 51.8 2.8
CARBON 237 3100 1.2
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Table 2. Mechanical properties of composite materials

Properties Young's Tensile Fracture Volume
Materials Modulus(GPa) Strength(MPa) Strain(%) Fraction(%)
CF/PEEK* 65.8 78 57.1
CF/EPOXY* 69.2 0.83 57.5

* 6th ply satin woven laminates.
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Fig. 6 Features of fatigue crack growth in 90° la-

minates(in transverse direction)

Fig. 7 Features of fatigue crack growth in 0° la-
minates(in longitudinal direction)
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