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Abstract

A FEA model is proposed to study the effects of fiber waviness on tensile/compressive nonlinear
behaviors of thick unidirectional composites. In the analyses, both material and geometrical
nonlinearities are considered. The predicted results from the FEA model are compared with those
obtained from the previous analytical model (thin carpet model). Tensile/compressive tests are also
conducted on the specimens with various controlled fiber waviness to obtain the nonlinear behaviors of
composites experimentally, The predictions from the FEA model show better agreements with the
experiments than those from the analytical model.
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Table 1 Mechanical Properues of
DMS 2224 Composite Material

Property SI
Tensile Longitudinal Medulus(E:) (GPa) 120
Tenside Transverse Modulus(Ez) (GPa) 9.07
Tensle In-Plane Shear Modulus((Gr) (GFa) 473
Tensile Major Poisson’s Ratio( » i) (GPa) 0285
Compressive Longitudinal Modulus(E) (GPa) 122
Compressive Transverse Modulus(Ez) (GFa) 9.11
Compressive In-FPlane Shear Modulus(Gr.) (GPa) | 436
Compressive Major Poisson’s Rauo( »2.) (GPa) 0.293
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Fig. 2 Predicted and expenmentally obtained tensile
stress-strain  curves for umform fiber waviness
model with various fiber waviness (a/h).
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Fig. 3 Predicted and experimentally obtained
compressive stress-smain curves for uniform
fiber waviness model with various fiber

waviness {a/A)
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Fig. 4 Predicted shapes of fiber waviness after
deformations.
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