ResearchGate

See discussions, stats, and author profiles for this publication at:

Modelling Fatigue Damage in Fibre Metal
Laminate Adhesive Joints

Conference Paper - August 2017

CITATIONS READS
0 26
3 authors:
- & >
University of Babylon <8 University of Bristol
12 PUBLICATIONS 4 CITATIONS 44 PUBLICATIONS 252 CITATIONS
SEE PROFILE SEE PROFILE

)
& Cardiff University

103 PUBLICATIONS 430 CITATIONS

SEE PROFILE

Some of the authors of this publication are also working on these related projects:

ot Modelling static damage

ot Modelling Fatigue Damage

All content following this page was uploaded by on 26 March 2017.

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/315652279_Modelling_Fatigue_Damage_in_Fibre_Metal_Laminate_Adhesive_Joints?enrichId=rgreq-227fe8b9c34b883fd834b12c3c9a1ff1-XXX&enrichSource=Y292ZXJQYWdlOzMxNTY1MjI3OTtBUzo0NzYxNzg1NTAxMzY4MzJAMTQ5MDU0MTIyMTE0Nw%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/315652279_Modelling_Fatigue_Damage_in_Fibre_Metal_Laminate_Adhesive_Joints?enrichId=rgreq-227fe8b9c34b883fd834b12c3c9a1ff1-XXX&enrichSource=Y292ZXJQYWdlOzMxNTY1MjI3OTtBUzo0NzYxNzg1NTAxMzY4MzJAMTQ5MDU0MTIyMTE0Nw%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Modelling-static-damage?enrichId=rgreq-227fe8b9c34b883fd834b12c3c9a1ff1-XXX&enrichSource=Y292ZXJQYWdlOzMxNTY1MjI3OTtBUzo0NzYxNzg1NTAxMzY4MzJAMTQ5MDU0MTIyMTE0Nw%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Modelling-Fatigue-Damage?enrichId=rgreq-227fe8b9c34b883fd834b12c3c9a1ff1-XXX&enrichSource=Y292ZXJQYWdlOzMxNTY1MjI3OTtBUzo0NzYxNzg1NTAxMzY4MzJAMTQ5MDU0MTIyMTE0Nw%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-227fe8b9c34b883fd834b12c3c9a1ff1-XXX&enrichSource=Y292ZXJQYWdlOzMxNTY1MjI3OTtBUzo0NzYxNzg1NTAxMzY4MzJAMTQ5MDU0MTIyMTE0Nw%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ahmad_Mohamad10?enrichId=rgreq-227fe8b9c34b883fd834b12c3c9a1ff1-XXX&enrichSource=Y292ZXJQYWdlOzMxNTY1MjI3OTtBUzo0NzYxNzg1NTAxMzY4MzJAMTQ5MDU0MTIyMTE0Nw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ahmad_Mohamad10?enrichId=rgreq-227fe8b9c34b883fd834b12c3c9a1ff1-XXX&enrichSource=Y292ZXJQYWdlOzMxNTY1MjI3OTtBUzo0NzYxNzg1NTAxMzY4MzJAMTQ5MDU0MTIyMTE0Nw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Babylon?enrichId=rgreq-227fe8b9c34b883fd834b12c3c9a1ff1-XXX&enrichSource=Y292ZXJQYWdlOzMxNTY1MjI3OTtBUzo0NzYxNzg1NTAxMzY4MzJAMTQ5MDU0MTIyMTE0Nw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ahmad_Mohamad10?enrichId=rgreq-227fe8b9c34b883fd834b12c3c9a1ff1-XXX&enrichSource=Y292ZXJQYWdlOzMxNTY1MjI3OTtBUzo0NzYxNzg1NTAxMzY4MzJAMTQ5MDU0MTIyMTE0Nw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Luiz_Kawashita?enrichId=rgreq-227fe8b9c34b883fd834b12c3c9a1ff1-XXX&enrichSource=Y292ZXJQYWdlOzMxNTY1MjI3OTtBUzo0NzYxNzg1NTAxMzY4MzJAMTQ5MDU0MTIyMTE0Nw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Luiz_Kawashita?enrichId=rgreq-227fe8b9c34b883fd834b12c3c9a1ff1-XXX&enrichSource=Y292ZXJQYWdlOzMxNTY1MjI3OTtBUzo0NzYxNzg1NTAxMzY4MzJAMTQ5MDU0MTIyMTE0Nw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Bristol?enrichId=rgreq-227fe8b9c34b883fd834b12c3c9a1ff1-XXX&enrichSource=Y292ZXJQYWdlOzMxNTY1MjI3OTtBUzo0NzYxNzg1NTAxMzY4MzJAMTQ5MDU0MTIyMTE0Nw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Luiz_Kawashita?enrichId=rgreq-227fe8b9c34b883fd834b12c3c9a1ff1-XXX&enrichSource=Y292ZXJQYWdlOzMxNTY1MjI3OTtBUzo0NzYxNzg1NTAxMzY4MzJAMTQ5MDU0MTIyMTE0Nw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Carol_Featherston?enrichId=rgreq-227fe8b9c34b883fd834b12c3c9a1ff1-XXX&enrichSource=Y292ZXJQYWdlOzMxNTY1MjI3OTtBUzo0NzYxNzg1NTAxMzY4MzJAMTQ5MDU0MTIyMTE0Nw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Carol_Featherston?enrichId=rgreq-227fe8b9c34b883fd834b12c3c9a1ff1-XXX&enrichSource=Y292ZXJQYWdlOzMxNTY1MjI3OTtBUzo0NzYxNzg1NTAxMzY4MzJAMTQ5MDU0MTIyMTE0Nw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Cardiff_University?enrichId=rgreq-227fe8b9c34b883fd834b12c3c9a1ff1-XXX&enrichSource=Y292ZXJQYWdlOzMxNTY1MjI3OTtBUzo0NzYxNzg1NTAxMzY4MzJAMTQ5MDU0MTIyMTE0Nw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Carol_Featherston?enrichId=rgreq-227fe8b9c34b883fd834b12c3c9a1ff1-XXX&enrichSource=Y292ZXJQYWdlOzMxNTY1MjI3OTtBUzo0NzYxNzg1NTAxMzY4MzJAMTQ5MDU0MTIyMTE0Nw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ahmad_Mohamad10?enrichId=rgreq-227fe8b9c34b883fd834b12c3c9a1ff1-XXX&enrichSource=Y292ZXJQYWdlOzMxNTY1MjI3OTtBUzo0NzYxNzg1NTAxMzY4MzJAMTQ5MDU0MTIyMTE0Nw%3D%3D&el=1_x_10&_esc=publicationCoverPdf

21 International Conference on composite Materials (ICCM-21) in Xi'an, China,
20-25 August 2017

Modelling Fatigue Damage in Fibre Metal Laminate Adhesive Joints
Ahmad S.M. Al-Azzawi °*, L.F. Kawashita®, C.A. Featherston 2

aSchool of Engineering, Cardiff University, The Parade, Cardiff, CF24 3AA, UK.
b Advanced Composites Centre for Innovation and Science (ACCIS), University of Bristol,
Bristol, University Walk, BS8 1TR, UK.
¢ College of Engineering, University of Babylon, Babylon, Iraq.

Abstract

This study concentrates on the development of a constitutive damage model for
use at the interfaces of metals and fibre composites under high-cycle fatigue
loading. The model is implemented through a user-defined VUMAT subroutine in
the Abaqus/Explicit software. This subroutine is based on a novel cohesive zone
model using a trapezoidal traction-separation law which enables the definition of
cohesive interfacial properties representative of those observed for Glare® fibre-
metal laminates (FMLs). By considering elastic-plastic damage behaviour, this
model provides more accurate results for the simulation of toughened epoxy
matrices than the commonly used bilinear cohesive zone model. The FE model is
verified against experimental data taken from Glare® specimens under high-cycle
fatigue loading. It is shown that the fatigue model — which is based on a modified
Paris law — is in good agreement with experimental results in terms of the fatigue

crack growth observed in FMLs in the presence of such internal features.
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