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2008 2012 2017 2022

Deliverables

Enabling 
Science 

Miniaturised test methods for rapid QA and durability 
assessment

Polymeric Composites – Characterisation and Life Time Performance

Integrated SHM of joined composite structures – defect criticality/damage 
tolerance/predictive analysis and modelling

Characterisation techniques to enable 
improvement in the functionality and 
sustainability of polymeric composites 

Technologies

Standardised methods for material characterisation and processing

Targets

New measurement facilities and services

Thermal, QA and processing characterisation methods

Multiaxial, fatigue, thick section and high rate (impact) characterisation methods

Development of SHM/management methods for controlling (smart) material quality and 
long-term operational performance

Development of characterisation and performance test methods from micro- to macro-
structures

Application focus: multifunctional and smart composite 
materials and structures (e.g. aerospace, civil, oil/gas, 
renewable energy and transportation (land and sea) )

Accelerated ageing procedures – extreme temperatures, chemical compatibility, 
miniaturisation and end of life material quality assessment

Drivers or 
Challenges

Increase in functionality - energy and cost efficient processing and application
Improved sustainability – longer and safer life products

Good practice for Structural Health Monitoring from cradle to grave
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2008 2012 2017 2022

Deliverables

Enabling 
Science 

Miniaturised test methods for rapid QA and durability assessment

Nanocomposites – Nano-scale Characterisation and Life Time Performance

Micro and nano-indentation – durability (reversibility/irreversibility)

New and improved interfacial and particulate 
characterisation techniques to facilitate 
nanocomposite product development

Technologies

Standardised methods for nanoscale/interfacial and nanoparticle characterisation

Targets

New measurement facilities and services

Dispersion and particle alignment, shape and size distribution measurements

Interfacial property characterisation – polymers/elastomers/rubbers

Development of nanoscale measurement methods and predictive models for characterising 
interfacial properties and particulate distribution/content for QA and long-term prediction

Development of characterisation and performance test methods and sensors for assessing 
interactions and degradation in micro- and nano-particulate reinforced polymeric systems

Application focus: novel polymers (e.g. healthcare, 
electronics), thin films (e.g. polymer electronics), 
composites (e.g. aerospace, automotive, electronic, fuel 
cells, ), rubbers (e.g. automotive) 

Nanoparticle sensors– integrated (in-situ) SHM measurement - self-healing

Drivers or 
Challenges

Increase in functionality and energy efficient processing
Improved sustainability – longer life products

Particle interactions – polymers/elastomers/rubbers and chemicals/fillers - modelling

Predictive models/design procedures for nano-filled polymers
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2008 2012 2017 2022

Deliverables

Enabling 
Science 

Calibration methods for industry

Polymeric materials – micro-scale characterisation and life time performance

New and improved characterisation techniques to 
facilitate development of reliable, small-scale polymer 
materials and products

Technologies

Standardised methods for measuring 
small scale systems

Targets

Improved sustainability – energy and resource efficient products
Improved reliability – longer life, safer applications

Drivers or 
Challenges

New measurement facilities and services

Thin-films mechanical testing facility

Micro and nano-indentation – durability

Micro-scale, high rate rheological testing

Short term test methods for generating 
data for long term prediction

Processing and performance properties test methods 
relevant to micro-scale components and products

Application focus: micro-scale components and products (e.g. 
healthcare), thin films (e.g. polymer electronics)

Thermo-physical properties testing

Improved design methods for long-term 
performance of polymers usable by industry

Validated design methods for long-
term performance usable by industry 

Test methods for long-term performance under multiaxial stresses

Materials modelling
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2008 2012 2017 2022

Deliverables

Enabling 
Science 

Calibration / validation  
methods for industry

Polymeric materials – Measurement systems for microfluidics
New and improved techniques to:
• characterise, validate and facilitate design of microfluidic devices 
• characterise in-situ micro-scale reaction

Technologies

Targets

Improved design and functionality resulting in improved 
product/process capability, efficiencies and reliability

Drivers or 
Challenges

New measurement facilities, test 
and consultancy services

Fluid flow dynamics in micro and nano 
channels.

Application focus: micro-fluidic devices, fuel cells
pharma, bio-assays, high-throughput test

Fast 3D micro-PIV & wide-field Fluorescent Lifetime 
imaging microscopy (FLIM)

Simultaneous fluid flow dynamics, concentration and 
temperature measurement capability for flows in 

micro and nano channels, and for micro-scale 
reactions

Temperature and concentration: local 
thermodynamics - in micro and nano channels

Reference fluids for FLIM (inc. fluorophores, Quantum dots)

Reference fluids and devices for PIV

CFD


