ssssssssssss

COMPOSITE
STRUCTURES

Accepted Manuscript

Impact damage prediction in thin woven composite laminates — Part II: Appli-
cation to normal and oblique impacts on sandwich structure

F. Pascal, A. Rogani, B. Mahmoud, P. Navarro, S. Marguet, J-F. Ferrero

PII: S0263-8223(17)34302-7

DOI: https://doi.org/10.1016/j.compstruct.2018.02.013
Reference: COST 9363

To appear in: Composite Structures

Please cite this article as: Pascal, F., Rogani, A., Mahmoud, B., Navarro, P., Marguet, S., Ferrero, J-F., Impact
damage prediction in thin woven composite laminates — Part II: Application to normal and oblique impacts on
sandwich structure, Composite Structures (2018), doi: https://doi.org/10.1016/j.compstruct.2018.02.013

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.2018.02.013
https://doi.org/10.1016/j.compstruct.2018.02.013

Impact damage prediction in thin woven composite
laminates — Part II: Application to normal and oblique
impacts on sandwich structure

F. Pascal®*, A. Rogani®*, B. Mahmoud®?®, 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

This article concerns the Finite Element modeling of impacts on compos-
ite sandwich structures. Low velocity normal impacts and medium velocity
oblique impacts on sandwich panels made with woven composite skins and a
polyurethane foam core are investigated. The ply orientations and materials
of the woven composite laminate skin are varied. The woven skin is modeled
using a semi-continuous approach, described in the first part of this two parts
article, in which the behavior of the bundles of fibers and that of the resin
are disconnected. The foam core is represented with solid elements with a
continuous material law. This modeling strategy provides results accurate
enough to represent the damage scenario observed experimentally with an
acceptable calculation time. The numerical results are used to analyze the
damage mechanisms leading to the final fracture shape.
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