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1. Background

The University of Manchester

« Lighter
« Similar Strength
* Multifunctional

Traditional Materials: State of Art Materials:

Steel, Aluminium, Titanium Carbon/Glass Fibre
Reinforced Polymers
(CFRP)/(GFRP)

www.trailersauce.co.nz
www.alibaba.com
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787 DR‘EA@LINER”
State of Art Application:
Boeing 787 Dream Liner

www.avijets.com
sensiseeds.com
www.compositesworld.com

1. Background

Disadvantages:

« Environmental
Unfriendly

* Non — recyclable

* Non — biodegradable

A, : e

Natural Fibre

 Soluton

Challenges:

Insufficient strength

* Incompatible with matrix
* Poor heat resistance

* Moisture Absorption

* Porosity

* Kinks
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u * Ramie fibre/epoxy prepreg

2. Material

« Carbon fibre/epoxy prepreg
 Honeycomb core made of mixed fibre

(partly natural sourced)
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3. Manufacturing Process
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Sandwich panels 2 bars pressure : . Sandwich panels Curing cycle
compes || |LLLLLLLTLILLLL 5 omperr
Vacuum bag ] Peel ply

3 hours 130°C

|I|I|I|I|IIIII|I|I|I|III|I|I|I|III|I|I|I|IIIII|I|I||I!IIi||I|I|III!II|I|IIIII|I|I|I|| 2°C/mi/ \-2°C/min
—_——— 2 bars pressure

% 7~ / \

Sealing gasket \

NIDA Green
4 plies AGMP3600 rosin epoxy/carbon twill2.2 prepreg Vacuum -0,9 bar

Vacuum

Time

Source: ECO-COMPASS consortium



3. Result
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Main Features:

* Position of epoxy
e Distribution of epoxy

e Shape of prepreg
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B 5. Discussion — Effect of Vacuum

Sandwich panels 2 bars pressure

HHHHHMHHHHHJHHlu:eat“i"”"”“

Vacuum bag

Peel ply
Vacuum 7
= ’ /E

/
Sealing gasket [/ \
NIDA Green

4 plies AGMP3600 rosin epoxy/carbon twill2.2 prepreg




5. Discussion — Effect of Gravity

Sandwich panels 2 bars pressure

conmse LT

Peel ply
o o o s o S R R o S R o s o o s S S o o o o
Vacuum 7

AL |\
C / / A\
Sealing gasket {/ \ NIDA Green

4 plies AGMP3600 rosin epoxy/carbon twill2.2 prepreg

Breathing fabric




MU 5. Discussion — Effect of Air Pressure

Sandwich panels 2 bars pressure
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Vacuum bag

Peel ply
Vacuum 7
= ’ /E

/
Sealing gasket [/ \
NIDA Green

4 plies AGMP3600 rosin epoxy/carbon twill2.2 prepreg




6. Conclusion
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Main Features:

* Position of epoxy — Vacuum
* Distribution of epoxy — Gravity

e Shape of prepreg — Air Pressure

[mm]
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zm (. Future Work

Intensity

Challenges:

» Similar density/attenuation
* Poor phase-contrast
e Difficult to segment

- Matrix

Future Work:

Density

Fibre * Synchrotron light

Honeycomb
y * Phase-contrast X-ray imaging



MANCHESTER

The University of Manchester

Thanks for your attention

This project has received funding from the European Union’s
Horizon 2020 research and innovation programme
under grant agreement No 690638.

Contacts:zehong.song@postgrad.manchester.ac.uk
Project Supervisor: lee.margetts@manchester.ac.uk
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