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Predictions of Nonlinear Behavior and Strength of Thick Composites with Fiber
Waviness under Tensile/Compressive Load

K. 8. Ryu(Department of Mechanical Engineering, Yonsei University),
H. -J. Chun(School of Electrical and Mechanical Engineering, Yonsei University)

ABSTRACT

Fiber waviness is one of manufacturing defects encountered frequently in thick composite structures. It affects

significantly on the behavior as well as strength of thick composiles. Thick composiles with fiber waviness have

two kinds of nonlinearity. One is material nonmlinearity, and the other is geometrical nonlinearily due lo fiber

waviness. There are only a few studics that have considered both material and geometrical nonlinearities. In tins

paper, a FEA model was proposed fo predict nonlinear behavior and strength of thick composites with fiher

waviness
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Fig. 1 Schematic drawing of fimte element [or
compasite  materials  with  wniform  fiber
Wayiness
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Fig. 2 Schematic drawing of the deformation of
subelement.
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Fipg. 3 Predicted and experimentally obtained (a) tensile
and (b) compressive stress-strain curves for
uniform fiber waviness model with various
degrees of fiber waviness {a/ A )
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Fig. 4 Failum; envelope for DMS 2224 graphite/epoxy

composites and predicted siresses for damaged

subclcrlncnt of uniform fiber waviness model
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