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Sustainability:

Strategic Intent: 

The UK is recognised as the world leader in the application of composite 

solutions that enable global sustainable solutions.

“…the world’s most complex 
engineering challenge…”
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disassemblyThe National Composite Centre seeks a future where:

• composites are a choice material to enable sustainable products and 

solutions; 

• end-of-life and life-cycle impact are prioritised at project inception; 

• the whole supply chain work effectively and cohesively to enable 

system circularity 

• Government, business and individual behaviours are educated to 

ensure a transition towards a sustainable future   
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▪ Smart composite structures:

➢Automated composite manufacturing

• Pick & Place, automated handling of composites

• Force controlled operations (Forming, assembly),

• Collaborative applications - between robot and operator.

➢Implemented sensors

• Wireless sensors 

• Sensors made of graphene

• Printed electronics

• Optical fibres

➢Joining composite to metal

➢Process simulation to evaluate different materials/manufacturing techniques
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DevTMF II
Development of Innovative Experimental and Predictive Tools to Characterise 
Thermo-Mechanical Fatigue Behaviour and Damage Mechanisms of a New 
Structural Alloy

At present 3 Gtonnes of CO2 are produced every year by air travel. This is completely 
unsustainable and is driving the need for greater efficiency in aeroengines.

Future jet engine designs are expected to utilise higher core temperatures and lower 
component weights in order to meet these targets.

The project aims to increase service life of present and future gas turbine components 
and reduce CO2 emissions, by enabling more accurate predictions of design life. 

Develop, validate and standardise 
novel experimental procedures for 
the isolation of time dependent 
mechanisms (via vacuum) in
fatigue to  generate accurate and 
reliable experimental data for new 
turbine rotor alloys.



Bridging Chemistry & Engineering
• Diverse research interests in composite/coatings/adhesives technology:

• Strengths in novel synthesis and polymer formulation

• Cure chemistry and network formation 

• Composite processing (compression moulding and RTM) 

• Probing matrix-fibre interfacial chemistry & fibre surface characterisation

• Extensive experience in epoxy resins
• ‘Exotic’ high performance polymers used in aerospace engineering:

• Thermosets - Cyanates, BMIs, BCIs, PETIs, polybenzoxazines

• Engineering thermoplastics - PES, PSU, PEI, PAI, PEEK, PBI.

• Nano-structured additives (POSS, CNTs, GO, and clays)

• Sustainable composites (recycled discontinuous fibres)

E-mail ian.hamerton@bristol.ac.uk

For publications: http://www.bristol.ac.uk/engineering/people/ian-hamerton/overview.html

Professor Ian Hamerton

mailto:ian.hamerton@bristol.ac.uk


Areas of Interest for Research

• IVHM

• Model based development of complex systems

• Multifunctional materials

• Composite technology

• ATM systems 

• RPAS and Drones

• Avionic systems
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Product supplied to customer

MTC Innovation Ecosystem

Finance

National 

Colleges

Business 

support

Education,

Training Catapults

Industry 

members
➢ Multi-sectoral

➢ End users

➢ Providers

Business 

Launch Centre
➢ SME engagement

➢ Manufacturing 

incubator

Founder 

universities
➢ Academic 

research

➢ Training

High Value 

Manufacturing 

Catapult 

Business 

support

European

activities 
➢ Technology 

➢ Infrastructure

➢ Education

Advanced 

Manufacturing

Training Centre
➢ Vocational

➢ Life long 

learning 

Hub 

and 

Spoke

model

Construction 

Innovation 

Hub

MTC 
➢ Technology 

development

➢ Transformation

➢ Industrial

scale up

Policy

R&D, roadmaps, strategies

DRAMA
➢ AM Pilot factory

➢ Digital factory





National Centre for Additive Manufacturing

MTC also hosts the European Space Agency 
(ESA) AM Benchmarking Centre since May 
2017

ASTM AM Center of 
Excellence since May 2018

▪ Demonstration factory taking raw 

material and part designs and 

producing fully finished parts

Hosted at MTC, Coventry; DRAMA pilot AM factory



Product supplied to customer

MTC - Project topics

➢ Scalable Cyber security for Supply chains

➢Connectivity and 5G

➢AM for Supply chain

➢AM for better more efficient composite tools

➢Human oriented automation; Co-bots, mobile robot platforms

➢AI in manufacturing for supply chains

➢Training; AM, Automation, Robotics

MTC - Project topics
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GKN Aerospace Engine Systems - Commercial Turbofans 

Fan Containment Case

Fan Aft Case, Mount Ring

Outlet Guide Vanes 

Compressor structures

Fan Blades

Spinners, Spacers

Spools

Rear Turbine Structure 

Low Pressure Turbine Vanes

Low Pressure Turbine Shafts 

Low Pressure Turbine Case

Mid Turbine Structures 

Diffuser Case

Compressor blades and vanes

Potential topics for ATI-collaboration

• Supply Chain Development – New materials

• New material forms – AM / 3D-print

• Advanced manufacturing

• Non Destructive Testing

• Manufacturing simulations


