Accepted Manuscnpt ﬁ thEoretical and upplielzmm

EEEEE fracture mechanics

mechanics and physics of fracture

Analysis of the DCB test of angle-ply laminates including residual stresses
D

J. De Gracia, A. Boyano, A. Arrese, F. Mujika, Materials+Technologies/
Mechanics of Materials Group,

PII: S0167-8442(17)30085-X

DOI: http://dx.doi.org/10.1016/j.tafmec.2017.03.010
Reference: TAFMEC 1826

To appear in: Theoretical and Applied Fracture Mechanics
Received Date: 24 February 2017

Revised Date: 10 March 2017

Accepted Date: 11 March 2017

Please cite this article as: J. De Gracia, A. Boyano, A. Arrese, F. Mujika, Materials+Technologies/Mechanics of
Materials Group, Analysis of the DCB test of angle-ply laminates including residual stresses, Theoretical and
Applied Fracture Mechanics (2017), doi: http://dx.doi.org/10.1016/j.tatmec.2017.03.010

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.tafmec.2017.03.010
http://dx.doi.org/10.1016/j.tafmec.2017.03.010

ANALYSIS OF THE DCB TEST OF ANGLE-PLY

LAMINATES INCLUDING RESIDUAL STRESSES

J. De Gracia®*, A. Boyano®, A. Arrese®, F. Mujika®

Materials+Technologies/Mechanics of Materials Group
® Department of Mechanical Engineering, Faculty of Engineering of Vitoria-Gasteiz, University of the Basque
Country (UPV/EHU), Nieves Cano, 12, 01006 Vitoria-Gasteiz, Spain
b Department of Mechanical Engineering, Faculty of Engineering of Gipuzkoa, University of the Basque Country
(UPV/EHU), Plaza de Europa, 1, 20018 San Sebastian, Spain

*Corresponding author. E-mail: juan.degracia@ehu.es

Abstract

A new method for obtaining energy release rate by the Double Cantilever Beam test for
angle-ply laminates is proposed. Two different sequences, symmetric and anti-
symmetric, have been studied. The fact that the layers are oriented at different angles
and the residual stresses, causes the existence of mixed mode fracture. The analytical
model presented, based on the complementary energy of a laminated beam, is an
extension of a previous model for unidirectional laminates and includes hygrothermal
effects. Experimental results of the energy release rate obtained by means of the area
method agree with those determined by the proposed approach.
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1. Introduction

Delamination is one of the most common failures in laminated composites due mainly

to the low interlaminar strength of these materials. The double cantilever beam (DCB)
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