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Fatigue Behavior of Composites with different Fiber Orientation

Tae-Young Kang*, Hyo-Seong An*, Heoung-Jae Chun*', Jong-Chan Park**

ABSTRACT: Due to the high specific strength and stiffness of the composite materials, the composite materials have
been extensively used in various industries. In particular, carbon fiber reinforced composites are widely used in many
mechanical structures. In addition, since carbon fiber reinforced composites have anisotropic properties, to understand
the fatigue behavior of composites with different fiber orientation is very important for the efficient structural design.
Therefore, in this paper, the effect fiber orientation on the fatigue life of composite materials was experimentally
evaluated. For this purpose, tensile and fatigue tests were performed on the off-axis specimens (0% 10° 30° 45° 60°,
90°) of the composite materials. As a result of the fatigue tests, the fatigue strength of the composites decreased
significantly as the fatigue strength slightly deviated from 0 degrees. On the other hand, the more deviated, the less
decreased. This is because the role of supporting the load of fibers decreased as the stacking angle increased. In
addition, the fatigue behavior was analyzed by introducing a fatigue strength ratio (¥) that eliminates the fiber
orientation dependence of the off-axis fatigue behaviors on the unidirectional composites. The off-axis fatigue S-N
lines can be reduced to a single line regardless of the fiber orientation by using the fatigue strength ratio (¥). Using
the fatigue W-N line, it is possible to extract back to any off-axis fatigue S-N lines of the composites with different
fiber orientations.
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Fig. 3. Experimental setup for tensile and fatigue tests
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Table 3. Fatigue life of off-axis composite specimens
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