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WHY NANO COMPQOSITES?

_ight weight
High Strength
High surface to weight ratio

Engineered properties

— Multifunctional
— SMART
— Embedding sensors

Thermal conductivity
Electrical conductivity
Self powering (solar)
Low cost




SUMMARY

Electro spinning of fibres, yarns & fabrics
Alignment
Reinforcement

Fabrication
— Fibre
—Yarn

— Fabric



Nanofabrication at Heriot Watt University

- High voltage: with
rangeb-35KV

cccccc

-Micro digital pump:
range0.000ul/hr —
220.82ml/min




Nanofibre Assemblies

- Highly aligned fibres

- Highly oriented fibres

SEM images of aligned nylon nanofibres
with fibres diameter of 800 &0 nm.



Results

Recorded photographs of non-woven nanofibre slieefa) nylon 6 and
(b)—(e) nylon 6/MWCcNTSs composite with increasingncentration of fillers.
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The addition of a MWCNT generally leads to:
- an increase in the Young's modulus 100 — 200 % %’“‘ goG =

fksR R U

- areduction in the ultimate elongation of the mat20% r ' .1.4 TR
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Recorded photographs of non-woven
nanofibre mats nylon 6/MWcNTs composite.



Nanofibre Yarn

Formation

- Continuous yarn|f
- Twisted yarn
- Composite yarn |

- Super fine yarn

Photographs of nylon 6 nanofibres yarn



Electrospinning of various yarn geometries

Continuous plied yarn

Continuous twisted yarn
Composite yarn

Continuous bundled yarn

Yarn Dia <10 p




Nanofibres productivity

Productivity can be increased by adding other sgis to forman
array matrix of spinning unit.
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Nanofibre Composite Fabrics

- Soft mats

- Advanced mechanical properties

- Super hydrophobic or hydrophilic



CONCLUSION

Importance of nanofabrication in relation to
aerospace
— Fulfil all modern engineering requirements

Example of a superfine ultra strong fibre/yarn
— Alighment
— Reinforced

Possibility for making commercial large scale
low cost composite fabric

Visit us at Heriot — Watt or through the KTN

TechniTex www.technitex.org
Email. G.stylios@hw.ac.uk




STRUCTURAL MECHANICS

 Compliance
— Upstream pre forms

e Studies and measurements after pre formation
— Problem Is magnified if not recognised earlier






Nanoengineered materials scale

Materials scales:Wires - Fibres - CNTs
Process:Extrusion — Drawing — Spinning - Electrospinning

Characterization: Microscopy — SEM — TEM - AFM



Nanofibres characterization

Transmission Electron Microscopy
(TEM)



