ssssssssssss

COMPOSITE
STRUCTURES

Accepted Manuscript

Impact damage prediction in thin woven composite laminates — Part I: Modeling
strategy and validation

F. Pascal, O. Dorival, P. Navarro, S. Marguet, J-F. Ferrero

PII: S0263-8223(17)34301-5

DOI: https://doi.org/10.1016/j.compstruct.2018.02.007
Reference: COST 9357

To appear in: Composite Structures

Please cite this article as: Pascal, F., Dorival, O., Navarro, P., Marguet, S., Ferrero, J-F., Impact damage prediction
in thin woven composite laminates — Part I: Modeling strategy and validation, Composite Structures (2018), doi:
https://doi.org/10.1016/j.compstruct.2018.02.007

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.compstruct.2018.02.007
https://doi.org/10.1016/j.compstruct.2018.02.007

Impact damage prediction in thin woven composite
laminates — Part I. Modeling strategy and validation

F. Pascal®, O. Dorival®, P. Navarro®, S. Marguet?®, J-F. Ferrero®

@ Université de Toulouse, Institut Clément Ader, FRE CNRS 3687,
UPS/INSA/ISAE/Mines Albi, 8 rue Caroline Aigle, 31400 Toulouse, France

Abstract

An explicit finite element modeling of the 5-harness satin woven compos-
ite material is proposed in this paper. It is based on the semi-continuous
approach. The bundles are modeled with rod elements and a specific dam-
ageable shell element is used to stabilize this truss structure. As the woven
pattern geometry plays a key role in damage initiation and propagation, the
rods located at the crimp regions where warp and weft yarns cross each other
have been offset to represent the bundles undulations. The main objective
of the presented modelling strategy is to represent local bending stiffness
variations and damage initiation at the crimp regions without using artificial
parameters, but only geometric and material parameters.

The method has been implemented into the explicit finite element code
RADIOSS. The modeling strategy is validated by representing a three-point
bending test and a drop weight test. It provides good prediction for the local
bending stiffness, the impact force history and the damage size and shape.
The strain concentration at the crimp regions is well represented.
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