Accepted Manuscript
conpos/res

Part B: engineering

Linear and nonlinear resonant techniques for characterizing cyclic fatigue damage in ‘ }
composite laminate |

M. Idriss, A. El Mahi

PII: S1359-8368(16)32147-3
DOI: 10.1016/j.compositesb.2017.12.058
Reference: JCOMB 5487

To appearin:  Composites Part B

Received Date: 30 September 2016
Revised Date: 27 November 2017
Accepted Date: 29 December 2017

Please cite this article as: Idriss M, El Mahi A, Linear and nonlinear resonant techniques for
characterizing cyclic fatigue damage in composite laminate, Composites Part B (2018), doi: 10.1016/
j-compositesb.2017.12.058.

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.compositesb.2017.12.058

Linear and nonlinear resonant techniquesfor characterizing cyclic fatigue
damage in composite laminate

M. Idrisst®, A. EI Mahit

YL UNAM University, Maine University, Acoustic Laboratory of Maine University (LAUM)
CNRSUMR 6613, Avenue Olivier Messiaen, 72085 Le Mans Cedex 9, France
University of Abeche, Faculty of Sciences and Technology, Department of Physics BP; 1173,
Abeche, Chad

Abstract

In the present work, the linear and nonlinear rasor experiments are performed on
composite laminate beam with cyclic loading damades effect of different cyclic loading
damage on the linear and nonlinear resonance respsranalyzed. The nonlinear resonance
studies the amplitude dependence of different mo@lee frequency and the loss factor as
function of the amplitude are determined for eaghlic loading damage. For the linear
resonance, the specimens are tested at low anmgpktxdtation. The frequency and loss factor
are evaluated for each cyclic damage. The nonlipaeameters are quantified as function of
the damage. The linear parameters are comparedheithonlinear parameters.
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1. Introduction
Fiber-reinforced laminated composites have beereasingly used in a variety of industrial
applications such as aerospace, marine, civil,naolbde, and other engineering, due to their
excellent properties such as high stiffness to iateggnd strength to weight ratios, and fatigue
properties. However, with increase in usage, coitgdsminates are susceptible to damage
from a wide variety of sources which include enmireental, cyclic loading, and foreign
object impact damage [1-3]. The presence of darsakigown to cause mechanical parameter
degradation, as well as changes to the vibratianacieristics.

Giannoccaro and Messina [4] studied the correlabetween fatigue strength and
modal parameters. The results of their studiesshogvn that the first frequency decreases

when the fatigue life is about 90%. Jiaakt[5] studied the effect of local damage on natural
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