




New Appointments
We are pleased to welcome the following people to the 
ACCIS team.

l Dr Nazli Ozdemir joined the University in January 2015 as 
a Research Assistant in Morphing Structures.

l Martin Fijavz has been appointed as a Research Assistant 
in Additive Manufacturing Technologies.

l Gemma Olivé has joined ACCIS as Executive Assistant
to Michael Wisnom. Gemma previously worked at 
Cardiff University and Banco Sabadell in Barcelona.

l Nic Woodhall joined the ACCIS administration team as 
the ACCIS Senior Administrator and Project Coordinator to 
cover for Katie Drury who is on maternity leave. She job-shares 
with Allison McIntosh-Smith.

Leavers
We have sadly had to say goodbye to Alison Denny who
was acting ACCIS and RR UTC Project Manager. Alison 
has taken up a new role in the School of Social and 
Community Medicine. We would like to thank her for her 
hard work during her time in ACCIS and wish her every 
success in her new role.

ACCIS News 2015 - 2016

The ACCIS team has been strengthened with five new academic appointments in the areas of 
polymer chemistry; deployable, active and morphing structures; composites design and tailoring; 
and numerical analysis of damage and fracture, and we look forward to continued growth in 
research activities over the year to come.      

Michael Wisnom, Director

www.bristol.ac.uk/composites

Promotions
After four years as the Head of Aerospace Engineering 
Professor Ian Bond has been promoted to Head of School 
for the Queen’s School of Engineering.

Welcome Back
Dr Katharine Blackwell has returned from maternity leave 
and taken up her post as ACCIS and UTC Project Manager. 

Awards 
We are extremely pleased to announce a number of high 
profile awards secured by ACCIS academics this year. 

Dr Alberto Pirrera secured a prestigious
£884k EPSRC Fellowship titled Structural
Efficiency and Multi-Functionality of Well-
Behaved Nonlinear Composite Structures
to run from April 2015 to March 2020.

Professor Paul Weaver and Dr Alberto Pirrera together 
won three high profile awards:
l £554k EPSRC grant in collaboration with the University 
of Strathclyde as part of the SUPERGEN Wind Hub titled 
Servo-aeroelastic tailoring of wind turbines using new 
active-to-passive control systems. 
l H2020 Marie Sklodowska-Curie European Training 
Network project FULLCOMP (FULLy integrated analysis, 
design, manufacturing and health-monitoring of 
COMPosite structures) for £357k.
l Innovate UK KTP grant with Oxford Space Systems worth 
£157k to develop deployable space structures.

Professor Paul Weaver and Professor Ian Bond have been 
awarded a Leverhulme Trust grant of £210k to develop 
‘biomimetic’ devices that re-orientate in response to light. 
The research team includes Dr Jonathan Rossiter in the 
Department of Engineering Mathematics and the Bristol 
Robotics Laboratory and Professor Charl Faul in the School 
of Chemistry.

Professor Stephen Hallett and Professor Ivana Partridge
in continuing collaboration with Giuliano Allegri, now at 
Imperial College London, and with Nik Petrinic from
Oxford University, won an £800k EPSRC grant to look at 
Understanding Delamination Suppression at High
Deformation Rates in Through-Thickness Reinforced
Laminated Composites. Project partners include BAE Systems, 
Hexcel Composites Ltd and Rolls-Royce plc. This proposal 
runs over a three year period from January 2015 to December 
2017.

Professor Stephen Hallett and co-investigators have also 
been successful in securing the following grants:
l £559k from Rolls-Royce for Phase 2 of the Innovate UK 
project on Defects and Features.
l Together with Dr Luiz Kawashita £170k from Innovate 
UK for the Breakthrough Aerospace Materials (BAM) 
project on 3-D woven composites.
l Together with Dr Eric Kim and Dr Luiz Kawashita £47k 
from Airbus for a PhD study on Hybrid Joints.
l £45k from Rolls-Royce for an ACCIS PhD on Understanding 
High Cycle Fatigue.

l Dr Mark Schenk has been appointed as a Lecturer 
in Aerospace Engineering with a special interest 
in deployable structures. Mark has come to us 
from the University of Surrey where he worked 
on the development of small satellites and 
folding structures.

l  Dr Luiz Kawashita joined the Rolls-Royce 
Composites UTC team in 2015 as a lecturer in 
Composite Mechanics from Cardiff University. 
His specialist areas include numerical modelling of 
damage and fracture in laminated composites and 
fracture mechanics of structural adhesive joints.

l  Dr Ian Hamerton has been appointed as a 
Reader in Polymer and Composite Materials. 
He joins us from the University of Surrey and 
is an experienced academic with research 
expertise in polymer chemistry.

l  Dr Ben Woods took up a new position in 
August 2015 as a Lecturer in Composite Structures 
moving from the University of Swansea. His 
research areas include compliant and adaptive 
structures, morphing aircraft, low cost composite 
manufacturing methods and passive energy 
storage.

l Dr Matt O’Donnell has been promoted from 
his role as a Postdoctoral Researcher in ACCIS 
to Lecturer in Composite Structures. He will be 
bringing his expertise on composites design and 
modelling, especially in relation to stiffness 
tailoring and morphing structures.
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PhD Successes

Dominic Bloom (2010 ACCIS CDT cohort)
On the relationship between layup time, material properties 
and mould geometry in the hand layup process 
(Supervisors: Prof. Kevin Potter and Dr Carwyn Ward)

Marco Capuzzi
Aeroelastic tailoring of wind turbine blades for power 
improvement and load alleviation
(Supervisors: Prof. Paul Weaver and Dr Alberto Pirrera)

Georgia Charalambous 
The effect of temperature on mixed-mode fracture toughness 
and fatigue delamination growth of fibre-reinforced 
composites 
(Supervisor: Dr Giuliano Allegri)

Tim Coope (2009 ACCIS CDT cohort)
Self-healing composites via metal triflate catalytic curing agents
(Supervisors: Prof. Ian Bond, Dr Richard Trask and Prof. 
Duncan Wass)

Jonathan Fuller (2010 ACCIS CDT cohort)
Pseudo-ductility of thin ply angle-ply laminates
(Supervisors: Prof. Michael Wisnom and Prof. Ian Bond)

Steven Green (2009 ACCIS CDT cohort)
Modelling textile deformation and its effects in 3D woven 
composites
(Supervisors: Prof. Stephen Hallett and Dr Dmitry Ivanov)

Marc Scholz (2010 ACCIS CDT cohort) 
On the formation of composite materials via ultrasonic 
assembly
(Supervisors: Dr Richard Trask and Prof. Bruce Drinkwater)

Xiaodong Xu
Size effects in notched quasi-isotropic carbon/epoxy 
laminates under tensile loads
(Supervisors: Prof. Michael Wisnom and Prof. Stephen Hallett)

Graduation February 2015: Xiaodong, 
Steven and Marco.

Graduation July 2015: Marc, Jonathan, 
Dominic, Tim, Georgia.

Recent Visitors

As with recent years ACCIS has been pleased to welcome 
a large number of visitors from a wide range of 
international institutions including: School of Astronautics, 
Beihang University, China; ETH Zurich; Institute of 
Polymer Mechanics, University of Latvia; Amirkabir 
University of Technology, Tehran; Technische Universität 
München, Germany; France-Comté University; Montpellier 
University of Science and Technology, France; Georgia 
Institute of Technology, USA; The Harbin Institute of 
Technology, China; Jiangsu University, China; Aalborg 
University, Denmark; POLYTECH Montpellier, France; 
Tohoku University, Japan; University of Girona, Spain; 
Nanjing University of Aeronautics and Astronautics, China; 
Shijiazhuang Mechanical Engineering College, China; 
French graduate mechanical engineering school SUPMECA.

l Together with Professor Ivana Partridge £43k for an 
EPSRC CIMComp feasibility study titled Manufacturing 
Advances for Smart Through-Thickness Reinforced Composites.

Rolls-Royce have also provided renewed funding for the 
continued support of the Composites UTC from 2017-2019.

Professor Fabrizio Scarpa won a £588k, 4 year EU Initial
Training Network Grant called VIPER. This will involve 
three researchers shared with KU Leuven, Ecole Centrale 
Lyon and FEMTO-Franche Comte exploring the development 
of composite metamaterial structures for vibroacoustics.

Professor Fabrizio Scarpa together with Professor Alistair 
Hetherington in Biological Sciences secured a grant from 
Dstl for a project titled Meta-compliance and Energy 
Dissipation in Cactus-based Solids while Dr Richard Trask 
together with Dr Adam Perriman from the School of 
Cellular and Molecular Medicine secured funding from 
Dstl for a project titled Bioprinting for Creating and 
Growing Ceramic Armour On-demand. The two projects 
received funds of £145k and provide PhD studentships to 
the SynBio/BCFN/Composites CDTs.

Other Grants Include:

Dr Dmitry Ivanov – New Generation of Manufacturing 
Technologies: Liquid Print of Composite Matrices: £125k 
(EPSRC).

Dr Luiz Kawashita – Virtual Testing of Additively-
Manufactured Hybrid Metal-Composite Structures: £99k 
(EPSRC).

Dr Richard Trask – Development of Consolidated 
Biomimetic Armour Concept by Multi-Material Additive 
Manufacture: £35k (HiETA Technologies Ltd). 

Professor Michael Wisnom – Composite Methods and 
Toolsets: £29k (BAE Systems).

Professor Fabrizio Scarpa – Future Smart Materials and 
Structures EPSRC Impact Acceleration Award: £20k (GKN)
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CDT Update

The EPSRC Centre for Doctoral Training in Advanced 
Composites for Innovation and Science (ACCIS CDT) has 
welcomed 71 students through its doors since its creation 
in 2009, with its seventh cohort of students starting on 
21st September 2015. Recent graduates from the Centre 
have secured positions at: Arup, Exova, HiETA, Honeywell 
Aerospace, Ipeco Composites, Oxford Space Systems, 
Rolls-Royce and the NCC. 

Calls for six-month/ PhD research projects continue to attract 
high numbers of submissions from colleagues in academia 
and industry. The most recent call saw 61 submissions, with 
approximately half from industry. To receive notification 
of future calls for projects please contact the Centre Manager, 
Sarah Hallworth.

The Centre’s fourth annual conference was held in April 2015; 
videos, presentations and posters can be accessed via the 
Centre website. Students attended external conferences 
in Denmark, France, Italy, Portugal, Spain, Russia and the 
USA in 2015, and a delegation of 17 students (a record 
number) attended ICCM20 in July. 

The newly established Student-Led Public Engagement 
Committee has coordinated Schools outreach activities: 
Anna Baker and Camilla Osmiani delivered the opening 
address to 200 girls aged 13/14 at the 7th Annual Skirting 
Science day on 18th June 2015, and on 8th July 2015 
students and staff spent the day at the Crypt School in 
Gloucester educating boys aged 11/12 about composites 
through a series of interactive talks, demonstrations and 
practical activities.

For the second year running, the students delivered 
presentations about their research for assembled panels of 
experts at both Airbus and the NCC. Companies interested 
in hosting a similar student visit should get in touch with 
Dr Alberto Pirrera.

The 2014 CDT cohort showcasing their group design, 
build & test project at the Centre’s fourth annual conference.

Simon Bates using blocks of ice to demonstrate the 
properties of composite materials to pupils at the Crypt 
School, Gloucester.

ACCIS Events and Other Highlights

ACCIS hosted the Composites 2015 5th ECCOMAS 
Thematic Conference on The Mechanical Response of 
Composites in September 2015. The conference was 
co-chaired by Professor Stephen Hallett along with with 
Professor Joris Remmers from TU Eindhoven, Netherlands. 
Nearly100 delegates attended the conference which 
focussed on theoretical and numerical modelling and 
prediction of the performance of composite components, 
as well as experimental validation and challenging 
industrial applications or recent developments.

More than 1800 researchers and scientists from 55 countries 
gathered in Copenhagen from 19-24 July for the 20th 
International Conference on Composite Materials (ICCM20). 
The title of the conference was Sustainable Composite 
Solutions to Global Challenges. Of the 1800 delegates 
nearly 50 were from ACCIS, our biggest delegation to date!

At the conference a session on Ductile and 
Pseudo-Ductile Composites was organised by 
Michael Wisnom with Alexander Bismarck 
from Imperial College. This featured 18 papers 
including a keynote and 7 others from the 
ACCIS-Imperial HiPerDuCT project on High 
Performance Ductile Composites Technology. 

The sessions were well attended and sparked considerable 
interest in this exciting emerging area of research.

At the conference Michael Wisnom was elected as a 
World Fellow of ICCM. This prestigious award is given to 
individuals who have made an outstanding contribution to 
the field of composite materials and to the work of ICCM.

The 4th Annual Conference of the EPSRC Centre for 
Doctoral Training in Advanced Composites for Innovation 
and Science (ACCIS CDT) was held in April 2015 and was 
our most successful conference to date. Those attending
included representatives from over 27 companies and 
seven Higher Education Institutions, as well as academic 
colleagues from within the University of Bristol. The event 
provided a fantastic opportunity to showcase the work of 
the CDT.

In June 2015 Kevin Potter chaired the 10th International 
Conference on Manufacturing Advanced Composites 
(ICMAC) held in Bristol. 110 people attended the conference 
which provided a forum for academics and those working in 
industry to discuss topics such as assembly and metrology, 
automation, design for manufacture in composites, 
factories of the future, and skills and training.

Broderick Coburn, a PhD student in the ACCIS CDT, has 
been awarded the American Society of Composites (ASC) 
Best Student Paper in Composites award at the 56th 
American Institute of Aeronautics and Astronautics (AIAA) 
Structures, Structural Dynamics and Materials Conference 
(SDM), in January 2015.



IDC Update 

The Industrial Doctorate Centre (IDC) in Composites 
Manufacture has received EPSRC funding of £7.5m 
and aims to support the development of 70+ Research 
Engineers, with start dates to September 2018. All EngD 
research projects are industry-led and industry-based 
(each lasting four years), and are underpinned by specialist 
technical units and business skills training. The IDC is a 
collaboration between the Universities of Bristol (lead), 
Cranfield, Manchester and Nottingham.

Now in its third year, the IDC has recruited a number of 
high quality science and engineering graduates, who 
are working closely with their sponsoring companies, 
including Aviation Enterprises Limited, Formax, Jaguar 
Land Rover, Jo Bird, National Composites Centre, NOV 
Elmar and Rolls-Royce. Each research project is aimed at 
TRL 3-5, and is designed to directly address the sponsor’s 
commercial research priorities. All IP generated is owned 
by the sponsoring company. 

A number of our Research Engineers have submitted 
patent applications and invention disclosures, and have 
contributed to the process involved in securing large sums 
of funding for projects within their companies. 

As well as attending specialist technical units delivered 
at the National Composites Centre (NCC) in Bristol, our 
Research Engineers have attended conferences in the 
UK and overseas to present their work to academic and 
industrial audiences. Mattia DiFrancesco secured travel 
grants to present at the 2nd International Symposium on 
Automated Composite Manufacture in Montreal, Canada, 
and at the SAMPE UK & Ireland Chapter 2015 Student 
Seminar in London, both in April 2015.

International placements, such as a recent visit by 
Laura Pickard to the University of British Columbia 
(UBC), Canada, provide our Research Engineers with 
opportunities to broaden and deepen their understanding 
of their field, and to establish and nurture working 
relationships and future collaborations with leading 
organisations and research groups. A further visit to UBC 
is currently being organised for an extended placement in 
2016 based on the success of the initial visit.

The IDC Research Showcase event at the NCC in June 
2015, provided an opportunity for ICMAC conference 
delegates and NCC staff to attend presentations and a poster 
session run by our Research Engineers. The presentations 
and posters were judged by two international judges, 
Prof. Suresh Advani and Prof. Philippe Olivier, who 
congratulated Mattia DiFrancesco (First Place) and Ffion 
Martin (Runner-up) for their commendable delivery and 
presentation skills.

Our Research Engineers continue to participate in public 
engagement and outreach events, by taking on roles 
such as Bloodhound Super Sonic Car Ambassador, Vulcan 
to the Sky Educational Ambassador, STEM Ambassador, 
Inspire Summer School Mentor, and Preliminary Stage and 
Scientific Accuracy Judge for Google Science Fair.

www.bristol.ac.uk/composites
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NCC Update 

It has been an exciting year for the National Composites 
Centre, which is hosted by the University of Bristol. Of 
particular significance to ACCIS was the opening of the 
next phase of the NCC. Opened by the Rt. Hon. Vince Cable 
in October, this new building adds 12,500 sq. ft. of flexible 
space to support teaching and training, research and SMEs.

This state-of-the-art facility has expanded how we work 
together in two very tangible ways. Firstly, we have 
been delivering the taught element Units of our 
Industrial Doctorate Centre (IDC) course in Composites 
Manufacturing in the facility, allowing the Research 
Engineers to be taught in lecture rooms of the appropriate 
size, and participate in lab demonstrations and classes in 
well-equipped laboratories within the same building. 
All benefit from the newly opened Library and quiet 
working space.

Secondly, the new space has allowed us to expand 
our capability through new equipment purchases that 
have been located at the NCC – a Nikon XTH320 CT 
scanner for non-destructive testing and imaging of 
composite materials, and a flexible, highly instrumented 
ASC autoclave that will allow in-process monitoring. 
Importantly, this new EPSRC-funded equipment will be 
available to other Universities and organisations – please 
contact aero-accislab@bristol.ac.uk if you would like 
to find out more, or are interested in accessing these 
facilities. 

More generally, the NCC continues to grow and develop, 
not least through two new senior appointments.  Alison 
Starr, Executive Director for Strategy & Business, and 
Enrique Garcia, Chief Technology Officer bring with them 
considerable experience and will enable us to strengthen 
our partnership further. Professor Kevin Potter, NCC 
Chair of Composites Manufacturing, comments “The 
relationship between ACCIS and the NCC is developing 
well and will increasingly benefit both organisations as it 
continues to mature. The new building gives us an ideal 
platform to accelerate this.”

Exterior of the new NCC building.

“The relationship between ACCIS and the 
NCC is developing well and will increasingly 
benefit both organisations as it continues 
to mature. The new building gives us an 
ideal platform to accelerate this.”



Prof. Michael Wisnom 
ACCIS Director; Professor of Aerospace Structures 
Dept. Aerospace Engineering 
+44 (0) 117 33 15311 
m.wisnom@bristol.ac.uk 

Research areas: 
Failure mechanisms; Residual stresses; Finite element analysis. 

Prof. Geoff Allen 
Consultant, Emeritus Professor 
Interface Analysis Centre 
+44 (0) 117 33 11171 
g.c.allen@bristol.ac.uk 

Research areas: 
Nanocomposites; Microcomposites; Surface chemistry; 
Particle dispersion; Particle-polymer interfaces. 

Prof. Mike Ashfold 
Professor of Physical Chemistry 
School of Chemistry 
+44 (0) 117 92 88312 
mike.ashfold@bristol.ac.uk 

Research areas: 
Chemical vapour deposition; Diamond films; Pulsed laser deposi-
tion; Biomechanics; Renewable energy and Sustainability. 

Prof. Ian Bond 
Professor of Aerospace Materials 
Head of School. Aerospace Engineering 
+44 (0) 117 33 15321 
i.p.bond@bristol.ac.uk 

Research areas: 
Self-healing; Multifunctional composites; Novel composite 
architecture. 

Dr Wuge Briscoe 
Senior Lecturer in Physical Chemistry 
School of Chemistry  
+44 (0) 117 33 18256 
wuge.briscoe@bristol.ac.uk 

Research areas: 
Soft matter; Surface forces; Polymer physics; Nanotoxicity; 
Biolubrication; Friction and lubrication; X-ray reflectivity. 

Prof. David Cherns 
Professor of Physics 
H.H. Wills Physics Laboratory 
+44 (0)117 92 88702 
d.cherns@bristol.ac.uk

Research areas: 
Nanostructured solar cells and light emitting diodes; Wide band 
gap semiconductors; Structure of defects and interfaces; Trans-
mission electron microscopy. 

Prof. Terence Cosgrove 
Leverhulme Professor of Physical Chemistry 
School of Chemistry  
+44 (0)117 92 87663 
terence.cosgrove@bristol.ac.uk 

Research areas: 
Nuclear magnetic resonance (NMR); Neutron scattering; Poly-
mers; Colloids; Molecular modelling. 

Prof. Jonathan Cooper 
RAEng Airbus, Sir George White Prof. of Aerospace Engineering 
Dept. Aerospace Engineering 
+44 (0)117 95 45388 
j.e.cooper@bristol.ac.uk 

Research areas: 
Aeroelasticity; Structural dynamics; Morphing Structures; Aero-
elastic tailoring. 

People 

Dr Anthony Croxford  
Senior Lecturer in Mechanical Engineering 
Dept. Mechanical Engineering 
+44 (0)117 33 15909 
a.j.croxford@bristol.ac.uk 

Research areas: 
Guided wave structural health monitoring; Defect classification 
and quantification using ultrasound. 

Dr Adam Crewe 
Senior Lecturer in Civil Engineering 
Dept. Civil Engineering 
+44 (0)117 33 15741 
a.j.crewe@bristol.ac.uk 

Research areas: 
Earthquake engineering; Structural dynamics; Seismic testing;  
Earthquake resistant design; Earthquake resistant construction. 

ACCIS draws together people from across the Engineering, Science and Medical faculties within the University of 

Bristol. Below are the contact details and research areas for members of staff  associated with the centre. 

Research areas: 
Experimental structural dynamics; Rotorcraft dynamics. 

Dr Dario Di Maio 
Lecturer in Mechanical Engineering 
Dept. Mechanical Engineering 
+44 (0)117 33 15519 
dario.dimaio@bristol.ac.uk 

Dr Andrea Diambra 
Lecturer in Geotechnical Engineering 
Dept. Civil Engineering 
+44 (0)117 33 15600 
andrea.diambra@bristol.ac.uk 

Research areas: 
Reinforced soils; Geomechanics; Crushing mechanics; Numerical 
methods. 

Prof. Bruce Drinkwater 
Professor of Ultrasonics 
Dept. Mechanical Engineering 
+44 (0)117 33 15914 
b.drinkwater@bristol.ac.uk

Research areas: 
Multi element array imaging; Structural health monitoring; 
Characterisation of interfaces; bonds and layers. 



Dr Ian Farrow 
Senior Lecturer in Aircraft Structural Design 
Dept. Aerospace Engineering 
+44 (0)117 33 15316 
Ian.farrow@bristol.ac.uk 

Research areas: 
Fatigue; Acoustic emissions; Composite design tools. 

Dr Charl Faul 
Reader in Materials Chemistry 
School of Chemistry 
+44 (0)117 95 46321 
charl.faul@bristol.ac.uk 

Research areas: 
Functional nanomaterials; Conduction/Semi-conducting  
self-assembled organic materials; Photo—addressable and 
chiral liquid crystals. 

Prof. Stephen Hallett 
Professor in Composite Structures 
Dept. Aerospace Engineering 
+44 (0)117 33 15313 
stephen.hallett@bristol.ac.uk 

Research areas: 
Failure modelling; Experimental characterisation; Impact/High 
rate; Fatigue; 3D woven composites. 

Dr Paul Harper 
Lecturer in Engineering Design 
Dept. Aerospace Engineering 
+44 (0)117 95 45159 
paul.harper@bristol.ac.uk 

Research areas: 
Fatigue; Failure analysis; Wind and tidal energy. 

Dr Erdin Ibraim  
Reader in Geomechanics 
Dept. Civil Engineering 
+44 (0)117 33 15734 
erdin.ibraim@bristol.ac.uk 

Research areas: 
Soil mechanics; Fibre reinforced soils; Soil-structure interac-
tion; Advanced experimental testing of geomaterials.  

Dr Dmitry Ivanov 
Lecturer in Composites Manufacturing 
Dept. Aerospace Engineering 
+44 (0)117 33 15776 
dmitry.ivanov@bristol.ac.uk 

Research areas: 
Multi-scale analysis; Textile architectures; Deformability; Dam-
age and failure of polymer composites. 

Dr Wael Kafienah  
Lecturer in Stem Cell Biology  
School of Cellular and Molecular Medicine 
+44 (0)117 33 12096 
w.z.kafienah@bristol.ac.uk 

Research areas: 
Stem cells; skeletal tissue engineering; Biomaterial-based cell 
and drug deliver. 

Prof. Martin Kuball 
Professor of Physics 
School of Physics 
+44 (0)117 92 88734 
martin.kuball@bristol.ac.uk 

Research areas: 
Micro/Nano-thermography; Nano-borides for energy applica-
tions; Nano-sensors; Wideband gap nanostructures; Electronic 
and Optoelectronic devices; Thermoelectrics.  

Dr Byung Chul (Eric) Kim  
Lecturer in Composites Design, Processing and Manufacture 
Dept. Aerospace Engineering 
+44 (0)117 33 15503 
b.c.eric.kim@bristol.ac.uk  

Research areas: 
Composite product and manufacturing process design, Axiomatic 
Design, Automated manufacturing, Adhesion science.  

Research areas: 
Modelling of damage, fracture and fatigue in laminated compo-
sites. Analysis and design of structural adhesive joints. 

Dr Luiz Kawashita  
Lecturer in Composite Mechanics 
Dept. Aerospace Engineering 
+44 (0)117 33 15521 
L.kawashita@bristol.ac.uk 

Dr. Ian Hamerton 
Reader in Polymer and Composite Materials 
Dept. Aerospace Engineering 
+44 (0)117 33 14799 
ian.hamerton@bristol.ac.uk 

Research areas: 
Developing polymers with improved structural performance and 
functionality suitable for use in demanding environments and 
technologically relevant applications.  

Dr John Macdonald 
Reader in Structural Dynamics 
Dept. Civil Engineering 
+44 (0)117 33 15735 
john.macdonald@bristol.ac.uk 

Research areas: 
Structural dynamics; Wind engineering; Structural health moni-
toring. 

Prof. Stephen Mann 
Professor of Chemistry 
School of Chemistry 
+44 (0)117 92 89935 
s.mann@bristol.ac.uk

Research areas: 
Self-assembled materials; Nanomaterials; Materials with com-
plex form. 

Prof. Ian Manners 
Professor of Inorganic and Materials Chemistry 
School of Chemistry 
+44 (0)117 92 87650 
ian.manners@bristol.ac.uk 

Research areas: 
Functional polymers; Self-assembled materials; Nanomaterials 
and nanocomposites. 



Research areas: 
Reinforcement drape; Residual stresses; Dimensional variabil-
ity; Moulding-induced defects; Resin transfer moulding; Adhe-
sive  

Dr Jonathan Rossiter  
Reader in Robotics 
Dept. Engineering Mathematics  
+44 (0)117 92 87753 
jonathan.rossiter@bristol.ac.uk 

Research areas: 
Electroactive polymers and composites; Soft robotics; Artificial 
muscles. 

Dr Sameer Rahatekar  
Lecturer in Composites and Nanocomposites 
Dept. Aerospace Engineering 
+44 (0)117 33 15330 
sameer.rahatekar@bristol.ac.uk 

Research areas: 
Multifunctional nanocomposites; Natural fibre composites; Tex-
tile composites.  

Prof. Kevin Potter  
Professor in Composites Manufacture 
Dept. Aerospace Engineering 
+44 (0)117 33 15277 
k.potter@bristol.ac.uk

Dr Alberto Pirrera 
Lecturer in Composite Structures 
Dept. Civil Engineering 
+44 (0)117 33 15625 
alberto.pirrera@bristol.ac.uk 

Research areas: 
Nonlinear structural mechanics; Structural analysis, design 
& optimisation; Wind turbine structures; Morphing & adap-
tive structures. 

Prof. Martyn Pavier 
Professor in Mechanics of Materials 
Dept. Mechanical Engineering 
+44 (0)117 33 15971 
martyn.pavier@bristol.ac.uk 

Research areas: 
Residual stresses; Impact damage; Delamination. 

Prof. Ivana Partridge  
Professor of Composites Processing 
Dept. Aerospace Engineering 
+44 (0)117 95 45461 
ivana.partridge@bristol.ac.uk 

Research areas: 
Through-the-thickness reinforcement ; Cure monitoring and con-
trol; Thermoset toughening, Processing high temperature thermo-
plastics, Hybridised metal-composite structures. 

Research areas: 
Nonlinear dynamics; Structural control; Dynamic testing. 

Prof. Phil Mellor 
Professor of Electrical and Electronic Engineering 
Dept. Electrical and Electronic Engineering 
+44 (0)117 95 45259 
p.h.mellor@bristol.ac.uk 

Research areas: 
Electromechanical actuation; Energy harvesting systems; Multi-
functional materials; Control of electrical drive and actuation  
Systems. 

Prof. Christopher Melhuish 
Professor of Robotics and Autonomous Systems 
Director; Bristol Robotics Laboratory  
+44 (0)117 32 86334 
chris.melhuish@bristol.ac.uk 

Research areas: 
Autonomy; Human robot interaction; Collective intelligence. 

Prof. Paul May 
Professor of Physical Chemistry 
School of Chemistry  
+44 (0)117 92 89927 
paul.may@bristol.ac.uk 

Research areas: 
Chemical vapour deposition (CVD); Diamond films; 
Plasma diagnostics.  

Research areas: 

Seeks to obtain novel responses and optimised performance of

composite structures through the development of rapid analytical 
and numerical analysis techniques  

Prof. Simon Neild 
Professor in Nonlinear Structural Dynamics 
Dept. Mechanical Engineering 
+44 (0)117 33 15918 
simon.neild@bristol.ac.uk 

Dr Matthew O’Donnell 
Lecturer in Composite Structures 
Dept. Mechanical Engineering 
+44 (0)117 33 15654 
Matt.Odonnell@bristol.ac.uk 

Prof. Fabrizio Scarpa 
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Advanced composites provide unique opportunities to create structural materials with added 

functionality, such as for sensing, self-repair and new material architectures incorporating novel 

fibres and nanomaterials. The interdisciplinary nature of this research has been aided by the strong 

links between the Engineering and Science faculties, particularly the Departments of Chemistry, 

Physics and the Interface Analysis Centre. This interdisciplinary research has led to biologically 

inspired designs, such as self-repairing materials to restore strength to a damaged structure. 

Multifunctional Composites 

& Novel Microstructures 

Novel reinforcement 

microstructure 

Hierarchical Microstructures 
The properties of composite materials can be tailored  

through microstructural design at different length scales 

such as the micro- and nano-structural level. At the micro-

structural level, one novel approach creates  

microstructures with controlled inhomogeneous 

reinforcement distributions. 

Shaped Fibres 
Research has shown that shaped fibres can be an effective 

means of improving the through-thickness properties. 

Fibre shape has been shown to play a key role in 

contributing to the bonding force between fibre and 

matrix, with significant increases in fracture toughness 

possible. Our results suggest that the shaped fibre 

specimens have a greater through-thickness strength than 

the circular fibre composites that are currently used. 

Self-Healing 
Damage to composite structures can result in a drastic 

reduction in mechanical properties. We are adopting a 

bio-inspired  approach to effect self-healing which can be 

described as mechanical, thermal or chemically induced 

damage that is autonomically repaired by materials 

already contained within the structure. We are utilising 

our ability to manufacture and  incorporate 

multifunctional hollow fibres, microcapsules and vascular 

networks to effect self-healing within both composite 

laminates and sandwich structures. It is also possible to 

introduce UV fluorescent dye, which will illuminate any 

damage / healing events that the structure has 

undergone, thereby simplifying the inspection process for 

subsequent permanent repair. 

Bioinspiration & Biomimicry 
We are taking a bio-inspired approach to deploy novel 

hierarchical mechanisms for extreme damage tolerance. 

This has the potential to create whole new classes of 

composite materials with superior properties. The 

multifunctional ability typically observed in natural 

materials is being explored and exploited within 

innovative composite designs across all length scales. 

Self-healing sequence (in seconds) of 

10J impact damage.  

Engineering analogy of 

sea sponge skeleton 

manufactured using 

micro-CT data .   
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Auxetics 
Auxetic solids expand in all directions when pulled in only 

one, therefore exhibiting a negative Poisson’s ratio. We 

are developing new concepts for composite materials, 

foams and elastomers with auxetic characteristics for 

aerospace, maritime and ergonomics applications. The use 

of smart material technologies and negative Poisson’s 

ratio solids has also led to the development of smart 

auxetics for active sound management, vibroacoustics and 

structural health monitoring. 

Nanomaterials - Through Engineering to 

Applications 
Carbon fibre composite components are susceptible to 

sand and rain erosion as well as cutting by sharp objects. 

Work is developing nanoparticle filled polymer coating 

systems with a potential step-change in erosion resistance 

and exploring their application to composite propellers 

and blades. These tailored materials also have potential 

applications in lightning strike protection and de-icing. In 

another area, the nanostructure of magnetic micro-

ribbons / wires is being investigated and optimised to 

obtain the Giant Magneto-Impedance (GMI) effect for high  

sensitivity magnetic sensor applications. The mechanical 

properties of nanocomposites and nanostructures (carbon 

nanotubes and graphene) are also simulated using 

equivalent atomistic-continuum models, which link 

aspects of Molecular Dynamics to the classical engineering 

approaches used in mechanics of solids. 

Non-Structural Functionality 
Various activities are underway to add other physical 

function. For example, electromagnetic function has been 

added by  incorporating metallic wires, braids and foils 

into laminates. In another approach, magnetic micro-

ribbons and micro-wires which exploit the GMI effect, are 

being tailored and embedded into composites to provide 

sensing functions. Also, the inclusion of embedded 

vascular networks can provide a thermal management 

capability. 

Mechanical and Electromagnetic Design 
Increasing importance is currently placed on developing  

cellular structures and honeycombs to design microwave 

absorbers for electromagnetic compatibility applications. 

We develop, model and prototype honeycomb topologies 

for sandwich panels, Salisbury screens and general 

microwave absorbers in a  multidomain optimisation 

framework. Design and modelling is performed using 

analytical, finite element and finite difference time 

domain simulations using  optimisation methods, like 

differential evolution. We also design honeycomb 

topologies with embedded sensing and actuation to 

provide cores for novel sandwich panels, structural health 

monitoring and active microwave applications. 

Silver nanoparticle decorated 

carbon nanotubes 

Chiral pass band 

Chiral honeycomb 

structure  



www.bris.ac.uk/composites 

Fundamental experimental studies yield an understanding of physical and mechanical behaviour that 

provides the foundation to analyse and predict performance, and create tools to aid design and 

manufacture of optimal structures. Research on this topic encompasses a broad range of activities 

such as material characterisation, numerical modelling, failure analysis, structural efficiency, 

buckling, stiffness tailoring and Non-Destructive Testing (NDT). 

Design, Analysis 

& Failure 

Failure Mechanisms and Scaling  
Research aims to understand the physical mechanisms behind the 

failure process in composites. This ranges from small micro-

mechanical investigations to large structural scales, covering both 

matrix and fibre dominated failures. It is through such an 

understanding of the way damage occurs that predictive models 

can be developed. For example knowledge of size effects can be 

used to extrapolate data from laboratory tests to full size 

components with confidence, thus reducing the need for full-scale 

testing. Recent experimental and numerical studies on open hole 

and sharp notched tension tests have allowed us to understand the 

mechanisms responsible for failure and to develop models to 

predict the resulting scaling effects. 

Numerical Modelling & Virtual Testing 
The ability to predict mechanical properties and failure is of great 

importance for structural design of components. When numerical 

models are sufficiently robust so as to allow the prediction of the 

onset of damage and evolution of material properties as damage 

increases they can be used as a “Virtual Test” to aid design and 

reduce physical testing. New finite element analysis methods and 

closed form solutions are developed based on a sound 

understanding of the physical behaviour of the materials. These 

are then carefully validated against experimental results. An 

example is the successful prediction of failure  from ply drops in 

tapered laminates. 

Fatigue  
The performance of composites can degrade under repeated 

application of loads well below those required to cause static 

failure. Experimental work is characterising the growth of 

delamination damage under fatigue loading, especially in the near 

threshold region. This is leading to new understanding and models 

that describe the observed behaviour using a reduced set of input 

parameters. Such models can then be embedded as numerical 

algorithms in finite element analysis where, for example, a new 

formulation of cohesive interface element has been developed 

which accounts for damage accumulation due to fatigue. Work is 

also underway to understand the effects of environmental 

conditions on fatigue performance and into highly sensitive 

acoustic emission techniques. 

High Performance Ductile Composites 
Research is underway on new architectures and constituents to 

provide a more gradual failure response whilst maintaining high 

stiffness and strength. For example hybrid laminates with thin 

plies have demonstrated gradual failure with stable multiple 

fractures of carbon fibres (see figure left). Novel approaches to 

the design and manufacture of discontinuous fibre composites are 

also under investigation.  

High fidelity ply-by-ply FE model of a 

severely tapered specimen 

Micro CT x-ray showing 

damage at a notch tip 

Multiple stable fibre 

fractures in hybrid composite 
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Elastic Tailoring of Composite Structures  
Anisotropic composites provide a means for weight efficiency by 

elastic tailoring. By exploiting anisotropy we can create benign 

stress fields that delay the onset of buckling phenomena. On-going 

work involves analytical, finite element and experimental 

investigation of buckling and post buckling. Work on analytical and 

finite element modelling of prismatic structures with 

flexural/twist coupling has led to aeroelastic tailoring. Many 

laminates exhibit orthotropic properties but are not symmetrically 

laminated, and are often precluded from design because of their 

lack of symmetry. Non-standard asymmetric laminates can 

however sometimes have superior properties. 

3D Woven & Textile Composites 
3D weaving provides a method for adding through thickness 

reinforcement to composite components. It additionally creates 

the ability to produce net-shape pre-forms, thus reducing 

manufacturing and assembly costs. In order to use such materials 

in engineering designs it is necessary to understand the effect of 

the reinforcement on mechanical performance and to characterise 

the mechanisms by which they fail. Ongoing work aims to develop 

a better understanding of the failure mechanisms, methods of 

testing and numerical modelling. One factor which has a 

significant effect on the failure process is deformation of the 

fabric during manufacture. New models have been developed to 

predict this (see figure right). 

High Strain Rate Testing & Impact 
One major disadvantage of composite materials is that they are 

very susceptible to impact damage both at low and high velocity. 

The damage which occurs is complex and is made up of a 

combination of surface indentation, fibre breakage, matrix 

cracking, fibre pull-out and delamination. Work at the University 

of Bristol aims to develop a better understanding of the 

mechanisms of failure and the most severe loading scenarios, for 

example, the effect of impact near a free edge in thick 

composites and the effect of open holes at high strain rates. 

Equipment includes an instrumented drop weight impactor, 

tensile Hopkinson bar and high speed digital video camera. 

Optimisation of Composite Structures 
Optimisation of laminates is made difficult due to the large 

number of potential lay-ups available and the multi-modal nature 

of the design space. Graphical selection methods using a database 

of lay-ups can considerably simplify the selection process. A two 

level optimisation strategy is followed whereby continuous 

gradient based methods are used at the first level and stochastic 

methods, such as genetic algorithms, in conjunction with 

lamination parameters are used at the second level. This 

approach offers great increases in computational efficiency in the 

optimisation of multipart composite structures. Ply drops are a 

feature whose strength is also affected by ply orientation. Closed 

form solutions are being developed together with finite element 

analysis to find optimal geometries. 

Variable Angle Tow 

laminate design for 

improved buckling 

performance 

C-scan of impact damage 

3D woven textile showing CT x-ray scan 

& finite element models for deformation 

prediction 
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Structural Health Monitoring
Structural health monitoring can potentially be 
performed very efficiently using guided acoustic waves 
to detect localized damage in large structures. The 
sensing mechanism can be either active or passive 
and major research projects in both areas are under 
way. In active sensing, sensors are used to inject low 
power guided wave energy into a structure and then 
detect the presence, location and severity of damage 
by monitoring the returning signals. In passive sensing 
(sometimes called Acoustic Emission or AE), acoustic 
waves generated by the damage itself are detected. 
This is generally regarded as one of the most sensitive 
damage detection techniques of all, but it is also one 
of the hardest to quantify. The NDT Group have active 
research projects in both areas.

Polymorphic Composite Structures 
Polymorphic composite structures are defined as those 
structures that differ in shape and geometry from 
the tooling on which they are made, and which may 
exhibit more than one stable shape in their final form. 
As such, they differ from conventional composite 
laminates where components are made to a shape that 
precisely matches that of their tooling. Polymorphic 
structures are multistable in the sense that global 
shape changes are possible and as such, have 
enormous potential in the field of adaptive 
structures. Potential applications include morphing 
aircraft with improved flight characteristics and 
biomedical devices such as exoskeletons. 

Self-Actuating Composites
One aspect of this work is the combination of 
polymorphic composite structures with low profile 
actuation solutions such as piezoelectric patches or 
shape memory alloys. This generates a bi-stable plate 
that can be snapped between two stable states in a 
controllable and predictable fashion, thus creating a 
morphing structure. Considerable effort has been put 
into the accurate finite element modelling of such 
structures. Experimental measurements and tests have 
been performed on both the bi-stable plates and on 
the actuated morphing plate produced. Another aspect 
is the use of compliant structures (structures with low 
stiffness) as these can produce large displacements 
resulting in shape change. However, these need to be 
tailored for load carrying applications and combined 
with integrated actuation methods to achieve a useful 
actuating composite structure.

Composites enable integration of the traditional disciplines of materials science, mechanical 
engineering, computer science, electrical engineering, numerical modelling and optimization to 
create high performance intelligent structures. The outstanding mechanical properties of composite 
materials enable them to offer exciting possibilities to create multifunctional adaptive structures.

Intelligent Structures
ADVANCED COMPOSITES CENTRE FOR INNOVATION & SCIENCE

ia c c s

Model of wave 
propagation

Shape memory alloy honeycomb
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Morphing wing analysis showing displaced
shapes

Damage Prognosis
Developments in sensors and damage detection 
techniques mean that a lot of information can now be 
obtained on the state of the structure. For example, 
full field strain measurements are being used to 
predict the extent of damage by the effect it has on 
the surface displacements or strain distributions. This 
is a sound basis for quantifying the importance of the 
damage, since it directly measures its effect on the 
structure. This approach is being applied to damage 
prognosis by combining techniques for detecting 
damage with models to predict its effect on the 
integrity of the structure and its remaining life.

Morphing Structures
Morphing aircraft structures are flight vehicles that 
are able to change their shape to effect a change in 
the mission of the aircraft, to improve performance 
or to perform flight control without conventional 
control surfaces. The concept of the morphing aircraft 
is to fully integrate the shape control into the wing 
structure. This requires the design and optimization 
of structural compliance based on the aerodynamic 
requirements. Fundamental research is based on 
unmanned vehicles, and potential applications to 
winglets are also being investigated.

Wireless Intelligent Sensing Devices
The objective is to realise a sensor network with 
remote sensing nodes that are autonomous, 
self-powered, have on-board intelligence and provide 
wireless data transfer. The focus is on sensors to be 
fitted to the rotor hub of a helicopter: an area that is 
difficult to instrument using conventional 
technologies. Local feature extraction (data 
processing) minimises the power consumption of the 
remote sensing node and enables new powering 
options, e.g. energy harvesting (generating power 
from ambient vibrations). The aim is to provide a 
generic architecture that can be applied to a variety 
of new and existing applications and industrial sectors.

Self-Deployable Cellular Structures
Classical honeycombs are manufactured using a metal 
or polymeric base. Although lightweight, these 
materials provide poor damping capabilities, with 
limited ranges in terms of cell geometry and size 
available in the market place. We are developing 
honeycomb structures made from shape memory alloy 
material to provide revolutionary cellular solids with 
enhanced damping capacity, active strain storage and 
deployment capabilities. Demonstrators are 
developed using hexagonal and auxetic configurations, 
with passive and active inserts to provide the 
actuation capabilities.

Full field strains for crack 
detection

Elevation view of the 
Chiral satellite antenna
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Automated Manufacture  
The key processes for aerospace composites are automated 

tape and fibre placement. Our research uses a purpose built, 

tightly controlled, simulation rig to study the behaviour at the 

critical point where the prepreg touches the tool. Current 

automated fibre placement techniques cannot steer fibres over 

non-geodesic paths without generating defects, whether dry or 

prepreg reinforcements are used. We are developing a novel 

approach whereby partially impregnated tows are sheared in a 

controlled manner to give defect-free tightly curved fibre 

paths. Automated manufacture is key to the use of composites 

in new markets, however, ATL/AFP are not suited to these 

applications and we are identifying automation routes from a 

fundamental understanding of materials and manufacturing, 

coupled to advanced robotics. We work on costing at the 

product and factory investment levels to put our research into 

a cost framework, using both commercial software and our own 

tools.   

Prepregs for AFP and ATL 
Modern prepregs exhibit complex mechanical behaviour with 

features of solids and viscous liquids. For high speed 

processing, it is critical to understand how the material flows 

and deforms. A new approach has been developed to study the 

specifics of automated processes and the peculiarities of 

material behaviour. A fine tuning of the manufacturing 

processes may have significant benefits in enhancing composite 

quality. Analytical and numerical models are being developed 

to describe the behaviour of novel toughened resin systems.   

Reinforcement Deformation and VFP  
The way reinforcement maps to tool surfaces largely controls 

the speed and quality of lay-up. We study all reinforcement 

types from tows to 3D braids to support the improvement of 

current methods and deliver novel approaches. Virtual Fabric 

Placement (VFP) is software that allows designers to lay up a 

virtual fabric onto a virtual tool to identify the lay-up sequence 

to maximise rate and quality. VFP informs manual lay-up and 

guides the development of robotic automation.   

Meso Simulations of Dry Textile Preforms 
The deformability of preforms is critical to the quality of 

textile composites. The behaviour of textiles is defined by a 

complex interaction of interlaced yarns with each other and 

with a mould. Fine features of internal geometry have a 

dramatic effect on quality and the formation of defects. Yarn-

scale forming simulations give an important insight into these 

processes. The 3D geometry of yarn architecture can now be 

obtained automatically and translated to standard finite-

element tools, and the deformed reinforcement geometry 

presents a ready input for the meso-scale analysis of composite 

deformation and failure.  

Knowledge of material microstructures and processing characteristics enables enhanced and novel 

approaches to be developed for manufacturing composite structures. Research is progressing across 

a wide front, underpinned by an in-depth understanding of reinforcements and processing and how 

that understanding relates to the design of components and manufacturing routes. Experimental and 

analytical approaches are extensively used, and this research has strong links to industry and the 

National Composites Centre. 

Composites Processing 

& Characterisation 

Modelling consolidation 

of 3D reinforcement 

VFP output & real draped part 

Simulation of textile reinforcement 

Tow shearing for improved 

quality 
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Residual Stresses and Distortions  
Research is investigating the distortions arising during curing of 

composite structures. Mechanisms such as material anisotropy 

and variability, cure shrinkage and tool interaction are studied 

and characterisation methods developed to acquire data to 

make good predictions of cured geometry for monolithic and 

sandwich structures. 

Variability and Defects  
We work on defects in prepreg based and resin infused parts. 

Our approach uses a taxonomy of defects and sources of 

variability, providing a framework for this research. 

Techniques are developed to manufacture laminates with 

controlled and reproducible defects allowing in-depth study of 

the impact of fibre misalignment on static and fatigue 

performance.  

Discontinuous Fibre Processing  
When discontinuous fibres are very well aligned their 

composites have a similar performance to continuous fibre 

laminates, but offer significant advantages in ease of 

manufacture and avoidance of many defect types. Chamfering 

ply edges eliminates the ply end stress concentrations, 

permitting a patch discontinuous reinforcement to be 

developed. Additionally a novel approach to directly aligning 

short fibre is under development.   

High Temperature Composites  
A new class of composite materials is beginning to emerge that 

can perform well above 1000°C. Conventional approaches to 

testing at these extreme temperatures have many limitations 

and research is ongoing to improve high temperature 

characterisation. 

Recycling  
Many processes generate high levels of waste prepreg, with a 

high disposal cost. We have investigated ways in which we can 

extract the maximum value from this waste prepreg by direct 

reprocessing into a useful material form, with marketing and 

economic issues also considered.  

Ultrasonic Arrays for Composite Characterisation 
Ultrasonic array transducers are increasingly used in Non-

Destructive Testing (NDT) and have advantages of increased 

inspection speed and flexibility when used to emulate 

conventional inspections. However, the anisotropy and 

heterogeneity of composite materials presents acute 

challenges for conventional ultrasonic NDT, and inspections are 

generally limited to detecting delaminations. Using an array 

enables the angle-dependent ultrasonic velocity to be 

accommodated, opening up the possibility of detecting more 

subtle defects, such as resin-rich regions, voids, and fibre 

waviness.   

Squeeze Casting Novel Metal Matrix Composites 
Squeeze casting is a process where the liquid matrix is forced 

into a preform to achieve the finished composite, allowing the 

opportunity to tailor the microstructure through the preform 

architecture. A two-pressure process has been optimized to 

minimize the deformation of the preform, allowing infiltration 

at lower pressure and consolidation at higher pressure. This is 

particularly important for preforms with hierarchical 

architectures.  

Wrinkled fibres due to 

tow curvature 

High temperature test rig design 

Al based composite with 

controlled short Al2O3 

fibre distribution 

Distortions in a C section 
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The Advanced Composites Centre for Innovation and Science (ACCIS) is at the heart of composites 

research regionally, nationally and internationally. A number of strategic partnerships have been set 

up with industry and universities to develop and exploit this research. ACCIS also links to other 

centres of excellence across the University of Bristol. 

Research Partnerships 

& Collaboration 

Airbus 
The ACCIS/Airbus partnership is a well-established relationship 

that has provided funding to numerous research projects in 

composite materials, including morphing wings, aeroelastic 

tailoring, self-healing and optimisation.  More recently the 

Airbus, Bristol, Bath STrategic Research Alliance in Composites 

Technology (ABBSTRACT2), a joint venture with the University of 

Bath, has focussed work on the exploitation of variable angle 

tow (VAT) technology, aided by additional EPSRC and GKN 

funding.  Other current Airbus directed research activities 

include the application of unconventional materials and 

structures to future wing concepts, and non-symmetric 

laminated composites. 

Rolls-Royce Composites UTC 
The Composites University Technology Centre (UTC) links into a 

worldwide university network providing advanced technology to 

Rolls-Royce. As the use of composites in aerospace components 

and power systems increases, so a better understanding of 

physical behaviour and more advanced design and manufacturing 

methods are required. The research aims to provide a validated 

analysis capability for the mechanical response of composites 

that can be used in the design of these components. The UTC 

comprises a core team of researchers, related PhD students and 

support staff.  A new University Technology Partnership (UTP) 

with the Technical University of  Dresden’s Lightweight 

Structures UTC was launched in 2012. 

Vestas 
The University of Bristol has an established partnership with 

Vestas Wind Systems to develop composites technology for 

future wind powered products and services. ACCIS is named as 

part of the Vestas Innovation Network, a worldwide network of 

research partnerships, which also includes partners in the US, 

Singapore, China and Denmark. Since July 2009 the Bristol-based 

partnership has acted as a focus for composites research 

activities, liaising closely with Vestas’ research capabilities 

across the globe, but particularly at their Blade Research Centre 

on the Isle of Wight. Research is focussed on three areas: 

manufacturing of blades, smart materials and lightweight 

structures.  

EPSRC Doctoral Training Centre 
The Advanced Composites DTC, which is embedded within ACCIS, 

offers high calibre engineering, physics and chemistry graduates 

the opportunity to join a four year PhD programme with an 

innovative taught component in the first year. The DTC 

commenced in 2009, and the fourth intake in October 2012 

brings the total to 48 students. The programme aims to train 

future innovators to develop the next generation of 

multifunctional and advanced composite materials and 

structures. EPSRC's mid-term programme review praised the 

significant level of industrial engagement attracted through 

project supervision, scientific seminars, technical short courses 

and workshops.  

Prof. Michael Wisnom, 

ACCIS Director 

Trent 1000 engine 

DTC students design, build & test a 

carbon fibre composite structure 
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EPSRC Centre for Innovative Manufacture in 

Composites 
The £5M EPSRC Centre for Innovative Manufacture in 

Composites is a collaboration between Bristol, Cranfield, 

Nottingham and Manchester Universities led by Nottingham 

University intended to underpin the development of next-

generation composites manufacturing processes based on low 

cost, short cycle times, efficiency and sustainability. It will 

provide national leadership in composites manufacturing 

research. The Centre is also funded to deliver an Industrial 

Doctorate Scheme supporting at least 30 students on four-year 

EngD projects who will work 75% in industry while spending 25% 

on advanced courses. 

National Composites Centre 
The National Composites Centre (NCC) was opened in 2011, as 

a result of £25m investment from the Department for Business, 

Innovation and Skills, the European Regional Development 

Fund, and the South West Regional Development Agency. It is 

led by the University of Bristol and industrial partners including 

AgustaWestland, Airbus, GKN, Rolls-Royce, Umeco and Vestas. 

The NCC’s mission is to be an independent, open-access 

national centre that delivers world-class innovation in the 

design and rapid manufacture of composites and facilitates 

their widespread industrial exploitation. NCC works at 

Technology Readiness Levels 4-6, linking university research to 

applications in partner companies.  

High Performance Ductile Composites  
A team from ACCIS and The Composites Centre at Imperial 

College London was awarded a £6 million six-year programme 

grant by EPSRC in 2011 in order to address a key limitation of 

current composites: their inherent brittleness. The programme 

aims to create a new generation of high performance, ductile 

fibre reinforced polymer composites capable of sustaining 

large deformations without breaking. The team is led by 

Professor Michael Wisnom (ACCIS) and Professor Alexander 

Bismarck (Imperial College), and is supported by industrial 

partners including BAE Systems, dstl, Halliburton, Hexcel, 

Rolls-Royce and Vestas. 

UK Research Centre in NDE 
The UK Research Centre in Non-Destructive Evaluation (NDE) 

links university research with industrial NDE users to create a 

world-leading centre of excellence in NDE research. It 

combines innovative science with industrial applicability, with 

the overarching objectives of achieving excellence in 

exploitable research, industrial benefit at low cost, and raising 

the quality of industrial NDE. The EPSRC initially committed 

£8m, with further funding of £10m for another 6 years. The 

Centre is a collaboration between the Universities of Bristol, 

Strathclyde, Nottingham, Warwick, Bath and Imperial College. 

The Bristol activity focuses on multi-element ultrasonic sensor 

systems, covering NDE of both composite and metallic 

materials.  

The National Composites Centre 

Pseudo-yielding of 

hybrid composite 



At the heart of our vision for innovation in advanced composites is the provision of first rate 
experimental facilities in which ideas and novel concepts can be developed, tested and proven. 
Within the Engineering Faculty there has been a major investment in new, state of the art 
laboratories to form the £18million Bristol Laboratories for Advanced Dynamic Engineering (BLADE). 
ACCIS makes use of this world class infrastructure to house composites-specific equipment and 
additionally has access to the broader range of laboratory equipment as and when required. 
Further facilities are available in other faculties across the University of Bristol.

www.bris.ac.uk/composites

Equipment and 
Facilities ADVANCED COMPOSITES CENTRE FOR INNOVATION & SCIENCE
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Looking up the fibre tower, for in-house 
production of glass fibres

Composites Processing
Facilities exist to manufacture laminates and 
components by industry-standard processes. 
In addition, glass fibres of complex cross sections can 
be made in-house and incorporated into conventional 
laminates to introduce additional functionality such 
as damage visualisation and self-healing. Processing 
starts with a walk-in freezer for storing temperature 
sensitive prepregs and resins. Ply cutting can be 
carried out on a computer controlled flat bed 
cutter, with manual ply cutting and lay-up in a 40m2 
air conditioned lay-up room. State of the art processes 
such as fibre steering and preform stitching can be 
carried out on purpose built equipment and a vacuum 
former is available for diaphragm forming of prepreg 
or RTM preforms. Moulding is via a 1m diameter 
autoclave, by RTM, or by compression moulding in a 
press rated for 5000C to permit the handling of any 
polymers. A squeeze caster is available for metal 
matrix composites processing. Post moulding processes 
such as machining can be accommodated within ACCIS 
or in the central workshop facilities within BLADE.

Characterisation
Facilities exist for the measurement of process critical 
properties such as resin cure kinetics via state of the 
art DSC equipment, which can also be used to measure 
critical in-service parameters such as Tg and how this 
may be affected by the working environment. 
Other critical properties such as the viscosity profile 
during cure can be monitored by DMA, as can the 
changes in mechanical properties during cure and as a 
result of environmental changes after cure. 
Techniques have been developed within ACCIS to 
measure resin cure shrinkage, reinforcement drape 
and consolidation, ply to ply interactions, part/tool 
interactions and residual stresses and distortions, 
where there are no standard tests, using commercially 
available equipment. The Interface Analysis Centre, 
Chemistry and Physics Departments also have other 
methods of characterisation available.

Dedicated lay-up room 



www.bris.ac.uk/composites

Hopkinson bar apparatus for high strain rate 
tensile testing

Mechanical Testing
A wide range of mechanical test machines are 
available with capacities from single fibre testing 
through to the MN range. Many of these machines are 
fatigue rated servohydraulic universal testers, and 
some of them are fitted with temperature cabinets 
allowing use at sub-zero or elevated temperatures. 
The hydraulic supply for these machines is taken from 
a high capacity ring main. Further testing machines 
can simultaneously apply tension and torsion to 
generate complex loadings and a four actuator load 
bed system can supply loading from simple uniaxial or 
biaxial cruciform loading to complex tension, 
bending and torsion cases. Large scale bending rigs 
allow, for example, fatigue testing of composite 
reinforced concrete beams or bridge deck sections. 
Dynamic or high cycle testing can be carried out 
within the dynamics lab in BLADE using electromagnetic 
shakers and the associated control circuitry. Large 
scale testing can be carried out within the earthquake 
lab in BLADE which can accommodate very large 
specimens and very high loads.

High Strain Rate
As composite components are increasingly used in 
critical applications, understanding the properties 
under high strain rate conditions is becoming more   
important. A drop weight impact tower, with a spring 
assist to increase the maximum energy, is available. 
This machine has an impact capacity of up to 800J and 
can take large samples as well as simple laminates and 
is equipped with state of the art data capture. 
A tensile Hopkinson bar apparatus is also available for 
measuring the mechanical response of materials under 
very high strain rate conditions. This has been 
specifically designed to accommodate larger than 
normal specimens suitable for composites testing.

Visualisation
A high speed video camera is available to provide 
detailed visualisation of the impact testing at up to 
650 000 frames per second. Video Gauge software can 
be used to extract deformation and strain data from 
any test, irrespective of scale, so long as a stream 
of images can be obtained. For low speed testing on 
conventional test machines this data can be extracted 
in real time up to at least 60Hz. It can also be used 
in conjunction with the high speed camera post-test. 
Digital Image Correlation (DIC) is available for full 
field strain measurement both in 2D and 3D. This can 
also be linked to the high speed camera for high rate 
or dynamic tests. A range of conventional, stereo and 
inverted microscopes linked to state of the art image 
capture and analysis capability are available. Access to 
further visualisation and surface analysis techniques, 
such as SEM, X-ray and Computed Tomography (CT) 
scanning, is available through collaborators across the 
University.

Wide range of 
mechanical testing 
machines

Digital Image Correlation
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