Prediction of Equivalent Elastic Modulus for Flexible

Textile Composites according to Waviness Ratio of Fiber Tows
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Abstract

In this study, the equivalent elastic modulus of flexible textile composites was predicted by
nonlinear finite element analysis. The analysis was carried out considering the material no
nlinearity of fiber tows and the geometrical nonlinearity during large deformation using
commercial analysis software, ABAQUS. To account for the geometrical nonlinearity due
to the large shear deformation of fiber tows, a user defined material algorithm was dev
eloped and inserted in ABAQUS. In results, nonlinear stress-strain curve for the flexible
textile composites under uni-axial tension was predicted from which effective elastic mo
dulus was obtained and compared to the test result. The effective elastic moduli were ¢
alculated for the various finite element models with different waviness ratio of fiber tow.
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Call INITNODE : which read nodal information for initial
configuration

Call ELEMCON: which read elem. connectivity

Call PROP: which read the material prop. and constitute
the stiffness [C] for local system

!

Begin iteration loop, ite=1,nite

|
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Call URDFIL : which read the nodal coordinates for
current configuration

Xnew(Ds Yoew(D)s Znew(d)

!

Call DIRCOS : which compute the crimp angle and
compose the transformation matrix[T]

Call TRANS: which puts the stiffness matrix for local
coordinate system into the global system

[CIHT,IT[CT [T)]
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Update the strain, e=e+A€

Update the stress for global system: 0=C*¢
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