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trol delaminations in composites for adjusted energy dissipation characteristics, (2017),
doi:10.1016/j.matdes.2017.03.003

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.

http://dx.doi.org/10.1016/j.matdes.2017.03.003
http://dx.doi.org/10.1016/j.matdes.2017.03.003


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

A method to control delaminations in composites for

adjusted energy dissipation characteristics

M. Kuhtz, A. Hornig∗, M. Gude, H. Jäger

Technische Universität Dresden, Institute of Lightweight Engineering and Polymer
Technology (ILK), 01307 Dresden, Holbeinstr. 3, Germany

Abstract

Concepts to adjust the delamination behaviour of textile reinforced com-
posites are investigated. The composite interfaces are modified by adjust-
ing the interlaminar contact area using perforated PTFE-foils. According
mode I and mode II energy release rates are determined and a progressive
correlation between the interlaminar contact area and energy release rates is
identified. The results are exploited within three point bending experiments
to adapt the structural delamination and subsequent energy dissipation be-
haviour with the proposed interface modification concept. Two structural
designs concepts are evaluated numerically: adjusting structural energy dis-
sipation capacity and adjusting the peak levels as well as the characteristic
trends of the structural reactive forces. It is demonstrated, that the me-
chanical response of composite structures can be tailored by controlling their
delamination behaviour.
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1. Introduction

Textile reinforced composites (TRC) are commonly applied in various
branches of mechanical engineering like automotive or aerospace due to their
high inplane mechanical properties [1, 2, 9]. However, handling failure due
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