POLYMERS, COMPOSITES AND NANOCOMPOSITES
ROADMAPS
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Polymeric Composites — Characterisation and Life Time Performance

Targets
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Technologies

Enabling
Science

Drivers or
Challenges
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Nanocomposites — Nano-scale Characterisation and Life Time Performance

Targets

Deliverables

Technologies

Enabling
Science

Application focus: novel polymers (e.g. healthcare, Nr? Vl\f ar:dr!mrz_ro:id |rr]1r:¢rfaC|ail afnd_lp ta rtt iculate
electronics), thin films (e.g. polymer electronics), (I’:l r;ac renlsa 'Ito re% |:1lées IO ?ﬁ' In? €
composites (eg aerospace, automotive, electronic, fuel anoco site product developme

| New measuremen ilities and services |

| Miniaturised test meﬁ\ods f

ap}ﬂ QA and dﬁability assessment |

Predictive models/design pr%d%s for nano—}lﬂed polymers

| Standardised methods/for na%sca%terfaeialﬂ]d nanoparticle characterisation |

| I\Mnoparthé sen;érs—}ﬁtegrated -situ) SHM measurement - self-healing |
| Mlcrolgtﬁd nanoﬁ]denﬁqon/ durablll} (reversibility/irreversibility) |

| Particle interac]‘ﬁns ilymers%ﬂaﬁlmers/rubbérs and chemicals/fillers - modelling |
/ / /

| Dispersion alﬂ particle Ilgnmeﬂ shape and Slzeﬁlstrlbutlon measurements |
y 4 /
| Interfacial property garactery!atlon —[olymi/elastomérs/rubbers |

Development of na cale suremelyft met(j[s and;(édictive models for characterising
interfacial properties and pafticulat tribution/contegNt for QA and long-term prediction

Development of charactﬁation !nd performance ét methods and sensors for assessing
interactions and degradation in micro- and nano-particulate reinforced polymeric systems
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Drivers or Increase in functionality and energy efficient processing
Challenges | Improved sustainability — longer life products
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Polymeric materials — micro-scale characterisation and life time performance

Targets

Deliverables

Technologies

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

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

INew measurement facilities and services|

| Calibration methods for industry |

alidated design methods for long-
t¢rm performance usable by industry|

Standardised methods for measuring
small scale systems

| Materials modelling | [ Thif-films/mechanical testipg facility |

/
| Thermo- pkﬁsma/propertles testing |
| Test met%ds for Iq‘lg te[m performance underlrfnultlaX|aI stresses |

| Mlcroknd nanoﬁndedtatlon — durability
Mlcro scdie high r;(te rheological testing

Impy(/ed desigh methods for Iong—teri

] perfornhance of golymers usable by indugtry
Enabling 7
Science Sho t term tft methods for generatyfg
data fof long term prediction
Processmg ang performance propertled test methods
relevant to micro-scale components and products
>
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Drivers or Improved sustainability — energy and resource efficient products
Challenges | Improved reliability — longer life, safer applications NPI 6= )
/ National Physical Laboratory




Polymeric materials — Measurement systems for microfluidics

Targets

Deliverables

Technologies

Enabling
Science

Anplicati . - . New and improved techniques to:

pplication focus: micro-fluidic devices, fuel cells . . o . . - .

pharma, bio-assays, high-throughput test = characterise, validate and facilitate design of microfluidic devices
e characterise in-situ micro-scale reaction

Simultaneous fluid flow dynamics, concentration and
temperature measurement capability for flows in
f micro and nano channels, and for micro-scale

New measureme'n‘idfélc';m{?es, test
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Calibration / validation
methods for industry
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imaging microscopy (F
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/// ®CFD
R¢fefence fluids and devices for élV?4

Reference fluids for FLIM (inc. fl rthores uantum dots) |

low dynamics in micro and nano
nels.

emperature and concentration: local
thermodynamics - in micro and nano channels
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Drivers or Improved design and functionality resulting in improved
Challenges | product/process capability, efficiencies and reliability
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