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INTRODUCTION

This information sheet provides summary
information on the EU-sponsored research
project, BOJCAS. In this project a number of tools
for analysis and design of composite bolted joints
have been developed, and validated against
experiments. While BOJCAS was focused on the
aerospace industry, the tools developed may have
uses in other industries where efficient joints
between composite parts are required. To find out
more about the tools developed, contact any of
the partners listed overleaf or view the website.

THE BOJCAS PROJECT

BOJCAS is a three-year project, due to finish in
2003, with 11 partners including aerospace
manufacturers, aerospace research laboratories,
universities and a software producer. The project
co-ordinator is the University of Limerick.

Developing improved analysis and design
techniques for composite bolted joints is an
important topic, since efficient joint design is
crucial to producing lightweight structures.
Designing joints in composites is more complex
than in metals, so in order not to lose much of the
weight advantage possessed by composites, it is
vital to use the best available joint design
methods.

TooLs DEVELOPED

Global Design Tools These tools can be used to
determine the bolt load distribution in complex
multi-bolt joints and structures, and they can also

be used for preliminary failure analysis using
simple design rules. They need to be fast, but also
accurate or they are of no value. Both SAAB and
QinetiQ have developed global design methods
based on 2D Finite Element Analysis (FEA), and
have validated their tools against experiment and
the more detailed methods below.

Detailed (Local) Design Tools These methods
are intended for detailed design of critical joints.
They are based on 3D FEA. A critical factor in
making such technigues usable in a design
environment is the model setup time. Both the
University of Limerick and KTH have produced
pre-processing software to allow quick and easy
production of 3D models of common joint
configurations. CIRA and ISTRAM have worked
on 3D progressive damage analysis methods, to
provide more accurate failure predictions.

Global-Local Coupling Tools QinetiQ, SMR and
Airbus Deutschland have worked on tools to
couple global and local analyses, to improve the
accuracy of global methods. FOI have developed
an advanced computational technique called the
“splitting method” which makes possible extremely
efficient full 3D analyses of complex joints.

VALIDATION

All the tools have been validated in BOJCAS
against an extensive experimental programme
involving relatively small specimens (University of
Limerick, NLR, KTH, CIRA, FOI) as well as large
multi-bolt joints more representative of aircraft
joints (Airbus UK and NLR).




BOJCAS PARTNERS CONTACT DETAILS

Dr. Michael McCarthy
BOJCAS Project Coordinator
University of Limerick
Composites Research Centre
Department of Mechanical and
Aeronautical Engineering
Limerick, Ireland

Tel: +353 61 202222

Fax: +353 61 202944
michael.mccarthy@ul.ie

Dr. Tomas Ireman
SAAB AB
Saab Aerospace
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Mr. Eoin Simon Dr. Dieter Hachenberg
Airbus UK Airbus Deutschland
Building 07C Kreetslag 10
Filton Hamburg 21129, Germany
Bristol BS99 7AR, UK Tel: +49 40 74 376 897
Tel: +44 117 936 3219 Fax: +49 40 74 376 598
Fax: +44 117 936 5480 dieter.hachenberg@airbus.com

eoin.simon@airbus.com

SE-581 88 Link&ping, Sweden

Tel: +46 13 182 595
Fax: +46 13 183 363

tomas.ireman@saab.se
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Professor Borje Andersson
Swedish Defence Research
Agency (FOI)

Aeronautics Division
SE-17290Stockholm, Sweden
Tel: +46 8 555 04269

Fax: +46 8 258 919
ba@foi.se

GISTRAM

Professor Paraskevas Papanikos
Institute of Structures and
Advanced Materials (ISTRAM)
57, Patron-Athinon Road

Patras 264 41, Greece

Tel: +30 061 0426 570

Fax: +30 061 0428 924
istram@hol.gr

Mr. Joost van Rijn

SMR.

Engineering & Development

Dr. Pieter Volgers

SMR S.A.

Case postale 4014

CH-2500 Bienne 4, Switzerland
Tel: +41 32 345 2123

Fax: +41 32 345 2120

volgers@smr.ch

Mr. Peter Hopgood

National Aerospace Laboratory QinetiQ Ltd

(NLR)

P.O. Box 153

8300 AD Emmeloord

The Netherlands

Tel: +31 527 248 603
Fax: +31 527 248 210
rijn@nir.nl
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Dr. Aniello Riccio

Centro Italiano Ricerche
Aerospaziali S.C.p.A. (CIRA)
Via Maiorise

81043 Capua, Italy

Tel: +39 0823 623 508

Fax: +39 0823 623 515
a.riccio@cira.it

Future Systems Technology
Division

Room 2015/A7 Building
Cody Technology Park
Farnborough

Hampshire GU14 OLX, UK
Tel: +44 125 239 5148

Fax: +44 125 239 5077
pjhopgood@qinetig.com
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Professor Dan Zenkert

Kungl. Tekniska Hogskolan
Department of Aeronautical and
Vehicle Engineering

SE-100 44 Stockholm, Sweden
Tel: +46 70 349 64 35

Fax: +46 8 20 78 65
danz@kth.se




