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Stress and Strain Distribution of Thick Composites with Various
Types of Fiber Waviness under Tensile and Compressive Loadings

J. Y. Shin, S. W. Lee and H.-J. Chun
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Abstract

A FEA(finite element analysis) model was proposed to study stress and strain distributions in thick
composites with various types of fiber waviness under tensile and compressive loadings. Three types of
model were considered in this study: uniform fiber waviness, graded fiber waviness and localized fiber
waviness models. In the analysis, both material and geometrical nonlinearities due to fiber waviness
were incorporated into the model utilizing energy density and incremental method. The strain distri-
butions of uniform fiber waviness model were strongly influenced whereas the stress distributions were
little influenced by fiber waviness. The stress and strain distributions of graded and localized fiber
waviness models showed more complex distributions than those of uniform fiber waviness model due to
the variation of fiber waviness along the thickness and length directions. It was concluded that the
stress and strain distributions of composites with fiber waviness were significantly affected by types of

fiber waviness.
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Fig. 1 Schematic drawing of a representative volume for
unidirectional composite material with uniform fiber wavi-
ness
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Fig . 2 Schematic drawing of the deformation of subele-
ment
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Fig.3 Schematic drawing of a representative volume for
unidirectional composite material with various types of
fiber waviness. (a) graded fiber waviness model, (b) loca-
lized fiber waviness model
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Fig. 4 Effective stress and effective strain distributions of
uniform fiber waviness model under tension/compression
(applied stress ( o= 200 MPa), a/A= 0.034, V.= 0.8)
: (8) 64 MPa) under tension, (b)e,A%) under tension,

(c) 0.4 under compression, (d)-seff under compression
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Fig. 5 Effective stress and effective strain distributions of
garaded fiber waviness model under tension/compression

(applled stress ( o= t 200 MPa), a/l= 0.034, V.= 0.8)
: () 0{MPa) under tension, (b) &,{%) under tension,

(c) 0. under compression, (d) €, under compression
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Fig. 6 Effective stress and effective strain distributions of
localized fiber waviness model under tension/compression

(applied stress ( o= * 200 MPa), a/A= 0.034, Vo= 0.8)
¢ (a) G{MPa) under tension, (b) €, %) under ten- sion,

(¢) 0. under compression, (d) € eff Under compression
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