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Technology Overview 

 The ‘materials value network’ 

includes organisations providing 

primary and supporting activities as 

well as: 

 Funding Providers 

 Government 

 It is difficult to overemphasise the importance of advanced materials. The 

development of new products with improved performance and functionality, 

craved by ever-demanding consumers, depend on the development and 

application of advanced materials.  

 Materials technologies underpin 

manufacturing and contribute to 

innovation in sectors including: 

 Energy 

 Aerospace 

 Transport [Land and Marine] 

 Healthcare 

 Packaging 

 Textiles 

 Construction 

 Defence 

 Security 
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Global Challenges Facing Materials Sector 
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 Measures to mitigate Climate Change 

 Energy costs 

 Raw materials costs and availability (sustainability) 

 Capital intensity 

 Competitive pressures - global market dynamics 

 Skills shortage 

 



UK Materials Sector 
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 The UK has a vibrant Materials industry that places it at the forefront in a wide range 

of industry sectors. It boasts: 

 An annual turnover of around £170 billion. 

 Contribution of about 15% of UK GDP. 

 Gross value add generation of around £60bn per annum. 

 Higher productivity than the national average. 

 Direct employment of around 1.5 million people, with a further 4 million people employed in 

related industries. 

 An important element in the supply chain of many high value manufacturing businesses. 

 World class reputation in materials knowledge. 

 The UK materials ‘community’ is both large and diverse, encompassing the full life 

cycle from materials extraction through to end-of-life waste management and 

recycling. 

 However, it is a community which has established a strong community spirit and 

embraced a culture of multidisciplinary and market sector collaboration. 

 

 



UK Academic Excellence 
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 UK has a world-class science base in advanced materials, ranked fourth in 

the world (behind USA, Japan and Germany). 

 International Review has shown “best with best” collaborations in; 

nanotechnology, materials for extreme environments, chemical engineering, 

catalysis, computational science, and that UK materials scientists excel at 

interdisciplinary work. 

 UK university funding for materials research is at least £95m pa (including 

£60m from EPSRC & £7m from other Research Councils). 

 EPSRC funding: 

 600 Principal Investigators from a wide range of Depts. 

 Over five years 1,259 stakeholder collaborations generating £72.5m cash 

and in-kind contributions. 

 

 



UK Strategy for Materials 
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 Published by Materials Innovation and Growth Team, March 2006. 

 Vision - “The UK will continue to be one of the foremost advanced technological 

societies in which world-class materials expertise underpins sustainable growth.” 

 Key issues: 

 Resources - uncertainties in the availability of energy and raw materials. 

 Globalisation - threat from low-cost manufacturing in emerging countries and opportunities in 

emerging markets 

 Sustainability - energy efficiency, the low-carbon economy, recycling reuse and ‘ecodesign’. 

 Innovation - making best use of the R&D base, bringing more value added products to the 

market, faster than the competition, enhancing existing materials through design. 

 Strategy being taken forward by Technology Strategy Board (TSB) who have identified 

‘Advanced Materials’ as a ‘Key Technology Area’. 

TSB is an executive non-departmental public body, established by the Government in 2007 and 

sponsored by the Department for Business, Innovation and Skills (BIS). Its role is to stimulate 

technology-enabled innovation in the areas which offer the greatest scope for boosting UK 

growth and productivity.  

 

 

www.innovateuk.org/ourstrategy/technology-areas/advancedmaterials.ashx 



Advanced Materials Key Technology Area 

A technology-inspired strategy focussed through key 

challenge areas. 

 Energy 

Secure, clean and 

affordable energy supply, 

distribution and storage 

 Sustainability 

Focused on transport, 

construction and ‘reduce, 

reuse and recycle’ 

agenda, including 

packaging. 

 High Value Markets 

Including technologies for 

healthcare, creative 

industries, defence and 

security. 
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Technology Strategy Board 
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Technology Strategy Board 

Provides support and funding to stimulate innovation in those areas which offer the 

greatest scope for boosting UK growth and productivity. 

Collaborative R&D  

Knowledge Transfer Networks (KTNs) 

Knowledge Transfer Partnerships (KTPs) 

International Engagement 

Micro and Nanotechnology Centres 

Small Business research Initiative (SBRI) 

A KTN is a single over-arching national network in a 

specific field of technology or business application which 

brings together people from businesses, universities, 

research, finance and technology organisations to 

stimulate innovation through knowledge transfer. 
https://ktn.innovateuk.org/web/guest/networks 

 

Regular competitions for funding of collaborative R&D 

projects have been held since 2004, and by June 2007 a 

portfolio of over 600 projects was being supported with a 

combined business and Government investment in 

excess of £1 billion.  

www.innovateuk.org 
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 The Materials KTN is 
managed on behalf of the 
Technology Strategy Board 
by the Institute of Materials, 
Minerals and Mining (IOM3). 

 

 Materials KTN offers: 

 Technology and design 
support to the materials 
community. 

 Promotion of innovation and 
development. 

 Knowledge exchange. 

 Support for R&D funding. 

 

Groups: 

 Metals & Alloys 

 Polymers 

 Composites 

 Technical Textiles 

 Smart Materials 

 Transport 

 Powder Processing 

 Design 

 

Statistics and information on 
UK capability in some of 
these areas....... 

 https://ktn.innovateuk.org/web/materialsktn 
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 UK has world-class expertise in the 

development of many metallic systems, 

including steels, aluminium, high 

temperature superalloys, titanium, and 

magnesium alloys.  

 Supporting this expertise, there is an 

extensive R&D infrastructure which 

provides a strong and innovative 

platform of skills in: 

 design,  

 alloy development,  

 structural integrity,  

 surface engineering,  

 powder metallurgy,  

 modelling,  

 process development,  

 fabrication and joining. 

 

 Produces around 13.5 million tonnes of 

steel, 1.2 million tonnes of castings and 

327,000 tonnes of aluminium per year. 

 Creates £15 billion of added value for 

the UK economy, equivalent to 10% of 

all UK manufacturing. 

 The metals industry is the UK's largest 

materials' recycler handling about 15 

million tonnes a year, 90% of it steel. 

 40% of the steel and aluminium used in 

the UK is recycled metal. Copper 

(32%), lead (74%) and zinc (30%) also 

record high recovery rates. 

 The UK metals' recycling industry is 

efficient exports more than 60% of the 

metal collected and processed. 

 



Dual Microstructure SuperAlloy Discs 

 Large radial thermal and mechanical loading gradients in disc rotors  requires 

different mechanical properties in different regions. 

 Rolls-Royce, working closely with its supply chain has developed and produced 

dual-microstructure components in a range of geometries making extensive use of 

advanced process modelling techniques.  

 Production of a temperature gradient in the component during heat treatment to 

allow the grains to coarsen in selected regions, whilst maintaining the temperature 

below the grain growth temperature in other areas. 

 

Super Bainite 

 High hardness steels are expensive owing to their high alloy content. 

 Super bainite, unlike other high hardness steels, was invented using 

thermodynamic modelling techniques which allowed processing,  properties and 

cost to be optimized in months rather than years.  

 It does not rely on alloys – its microstructure is nanoscale bainite laths that give 

exceptional hardness while retaining adequate ductility. 

UK expertise in advanced alloy design has been harnessed to create a world-leading 

low cost specialist steel product. 

UK Metals Innovations 
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 Material Processed - 4.8 million tonnes 

/year. 

 Plastics materials produced - 2.5 million 

tonnes /year. 

 Plastics industry turnover £19 billion 

/year. 

 Processor sales turnover - £13.1 billion 

/year. 

 Value of exports - £4.6 billion /year. 

 7,430 companies in the plastics 

industry. 

 Over 3,000 primary processors. 

 People employed - 186,000. 

 

 There is continuing investment in UK 

Plastics Industry. 

 The industry is served by a cadre of 

excellent academic centres: Belfast, 

Bradford, Queens, Loughborough, 

London Met, Napier. 

 The industry is working more closely 

with the world-class UK design industry.  

 There is an migration of UK industry to 

higher tech activities. 

 Increasing costs and obligations in 

lower cost economies is resulting in 

business returning to UK. 

 UK plastics industry is leading the way 

in the understanding of what 

sustainability means for an industrial 

material. 

 

 



UK Innovation in Polymers 

Bio-mimetic molecules, Dr Lance Twyman 

 Development of dendrimers and supramolecular 

chemistry to mimic certain biological functions  

 e.g. Drug delivery, oxygen storage.  

 Example application – ‘plastic blood’ – lightweight and 

storable as a thick paste, to be diluted before use. 

 

Recycled Plastic Boardwalks 

 Centriforce Products is the market leader in recycled 

plastic boardwalks and walkways. 

 Plastic profiles manufactured from recycled high 

density polyethylene, e.g. HDPE milk bottles and 

containers.  

 Light & versatile, easily cleaned, tough & durable, 

long lasting, cost effective. 

 

 

 

 

 

14 © 2013 Avalon Consultancy Services Ltd 

 



Composites 

© 2013 Avalon Consultancy Services Ltd 

 

15 

 Current £53 billion composites world market 

is predicted to grow to £74 billion by 2013. 

 Two sectors initially driving growth will be 

aerospace and wind energy, (15% and 13% 

each year respectively). 

 UK composites market is currently worth £1 

billion annually with approximately 40,000 

employees. 

 UK is a world leader in composites for the 

manufacture of civil and military aircraft. 

 In high-performance cars, the UK’s 

composite expertise contributes to the fact 

that it is the headquarters of eight Formula 1 

teams. 

 The predicted growth in the UK’s wind market 

is driving composite blade development  

(Vestas) and manufacture (Clipper) in the 

UK. 

 40 UK universities working in this area. 

Several are regarded as centres of 

composites expertise, including: 

 Bristol,  

 Manchester,  

 Nottingham,  

 Sheffield,  

 Southampton,  

 Warwick,  

 Cranfield 

 Loughborough,  

 Imperial College. 

 EPSRC funds over £50 million of composites 

related research at 28 institutions. 

 Academic composites research forms only 

one part of the extensive research network 

active within the UK. Companies such as 

Airbus, GKN, Rolls-Royce, BAE Systems, 

McLaren, Bentley, ACG and the Formula 1 

teams have significant composite R&D 

programmes in the UK.  



Composites Innovation 

Aerospace  -  

 BAE Systems Samlesbury - The composites facility is one of the most up to-date 

anywhere in the world with continuous development for business including Eurofighter and 

JSF II production. 

 GKN Aerospace IoW and Filton - £14.8m new facility on IoW will be at the 

heart of research to produce a new all-composite engine fan blade that will improve 

aircraft engine performance and reduce emissions. GKN took over Filton wing component 

and assemblies manufacturing unit and Filton-West is their new production plant making 

wing spars and trailing edge for A350. 

Wind Turbines  
 Clipper Windpower - In February, 2010 construction work began for the new 

Clipper Windpower facility in Newcastle. This will build 72m turbine blades – the world’s 

largest – for Clipper’s 10MW ‘Britannia’ wind turbine. 

 Vestas – Vestas is investing more than £50m in R&D in the UK including a R&D Centre 

on the Isle of Wight to work on design and development of a next generation, multi mega 

watt offshore wind turbine. 

Automotive  
 Mercedes SLR McLaren - Much of the world-leading composites production 

technology was developed at the McLaren Technology Centre in Woking. 37 patents were 

created for revolutionary use of carbon fibre composites (never before used in 'mass' 

production).  
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 Technical textiles pervade just about every 

industry and profession and have many 

thousands of different end-uses. 

 The UK is 4th in Europe in terms of technical 

textile sales. 

 Countries that have a mature textiles sector 

are seeing increased competition from new 

players from the former East as well as other 

low cost countries. 

 The UK is responding well, growing its share 

of increasing segments of the industry (non 

wovens) as well as developing the higher 

added value ‘advanced flexible materials’ 

side of the industry. 

 R&D in textiles in the UK is no longer only at 

established textiles universities. Interest in 

the modification and adaptation of these 

materials to new end-uses is bringing HEI's 

from other disciplines along with new 

capabilities and skill sets. 
Source CSIRO 



UK Textile Innovation 
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3D Textile Technology (visual) 

 3D textile design technology development at the School of Materials at the University of 

Manchester has led to the spin out of the Tri-D Textiles Company.  

 This produces cutting edge 3D images which appear “normal” when viewed with the naked eye but 

with 3D glasses reveal a hidden dimension.  

 A range of commercial products has been developed for the High Street Retailer ranging from 

pyjamas, T-shirts, duvets to books and jigsaws. 

 

3D Textile and Preform Technology (structural) 

 The exploitation of textile processing provides a potential route to  

generate complex composite components at high speed and low 

cost compared to current production processes.  

 There are still technical problems to be solved within this field which include problems with 

controlling fibre orientation and shape and size. 

 The UK is currently a recognised leader in the development of 3D textile preforming technology 

within the research environment.  



Smart Materials - overview 
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 SMART behaviour occurs when a material 

can sense some stimulus from its 

environment and react to it in a useful, 

reliable, reproducible and usually reversible 

manner.  

 Global market for smart materials was 

estimated at $8.1billion in 2005.  

 Average annual growth of ~ 8%  

 Expected to be $12 billion by 2010. 

 Piezoelectric materials account for almost 

half of this market with biomimetic materials 

at 30% and thermo-responsive materials at 

15%. 

 

Potential applications: 

 Healthcare – antimicrobial & biocompatible 

materials; drug release; remote healthcare 

and sensors  

 Security – anti-counterfeiting products; brand 

protection; biometric products 

 Energy – membrane technology; fuel cells; 

energy harvesting; batteries and thermal 

insulation/control 

 Packaging – barrier properties; surface 

texture; controlled release; sterilisable; 

degradability; intelligent labelling 

 Aerospace and Transport – damage-tolerant, 

self-diagnostic, self-healing; morphing 

structures;  

 Consumer – smart textiles/wearables; self 

clean; scratch resistant surfaces; flexible 

displays;  

 Defence – electrical/magnetic/thermal phase 

change; chemical/biological actuators. 

 

https://ktn.innovateuk.org/web/smart-materials 
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Medical Applications of Smart Materials 

+ve xy 

-ve xy 

Auxetic Smart Bandage, Profs Andy & Kim Alderson 

1. Bandage of auxetic filaments 

impregnated with wound-healing 

agent applied to wound 

2. Infected wound swells, bandage 

stretches, 

release of wound-healing agent 

starts 

3. Wound heals, 

swelling decreases 

release of wound-healing 

agent stops 

  

Controlled-release antibiotic coatings for implants 
Prof. Bob Akid 

 Platform technology for coatings using hybrid sol-gel (SiO2) formulations. 

 Chemistry can be tailored  to give wide range of functionality & properties and are easily 

manufactured.  

 Current antibiotic system contains Gentamicin, is durable, applied as a single coat and provides 

controlled release. 

Auxetic =  

negative 

Poisson’s ratio 
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Conclusions 
The UK has a large and diverse Materials sector capable of world-leading, collaborative 

innovation. 

It is supported by a technology-inspired strategy that is focussed on key global challenge 

areas. 

The UK is well positioned to develop and produce materials technology for products with 

improved performance and functionality for ever-demanding consumers in response to 

global challenges. 
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