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Natural fibres & composites

(JEC Conferences, 2012)

The Importance of Hemp Fibre Quality for Industrial Composite Applications / Gusovius & Miissig © HSB & ATB 2016-06-01 3

NFRC: optimised yarns & textiles for composite applications

Weaves Hybrid weaves

Complete
absence of twist

and crimp
Non-crimp fabric UD prepregs (Baets & Pariset, 2012)
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Fibres properties and NFRC

(Mssig & Hughes, 2012)

Scanning electron micrographs of single flax (Linum usitatissimum L.) fibres (upper
image) and flax fibre bundles of variable width and a single fibre in front (lower image).
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Fibres properties and NFRC

(Mssig & Hughes, 2012)
Various testing methods to determine the tensile properties of plant fibres and
fibre bundles. (A) Single fibre fixed in clamps at a gauge length (x). (B) A fibre
bundle prepared for tensile testing with the same gauge length (x) as the single
fibre. (C) Fibre bundle with a greater gauge length (y).
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Quality management along the production chain

Further
processing

Cropping Harvest Decortication

(Amaducci & Gusovius, 2010 .—
adapted from Missig & Harig, 1997)

Information flow along the production chain.
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Quality management along the production chain
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Influence of different harvesting techniques on hemp fibre quality.
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Quality management along the production chain
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A selection of quality characteristics for the use of hemp in industrial
application.
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A selection of quality characteristics for hemp & flax: Retting degree

Hemcore 1

Retting & quality control. 5 (iese, 2003)
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A selection of quality characteristics for hemp & flax: Retting degree

England
- Hemcore 1
L*=63.31
a*=3.51
b* =21.85

(Mussig, 2003)

Germany Difference
-AGRO - R1
L* = 66.54 AL*=-2.93
a* =3.66 Aa* =-0.15
b*=21.29 Ab* = +0.56

- AL* = Hemcore 1 sample a little darker
- Aa* = Hemcore 1 sample a little greener

+ Ab* = Hemcore 1 sample a little yellower

Communicating colour by number !

Solid L* a* b* Colour Solid (HunterLab, 2000)

The Importance of Hemp Fibre Quality for Industrial Composite Applications / Gusovius & Miissig © HSB & ATB 2016-06-01 11

Colour versus fineness
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A selection of quality characteristics for hemp & flax: Decortication

Assessment of the processability of hemp stem within the MultiHemp project.

The Importance of Hemp Fibre Quality for Industrial Composite Applications / Gusovius & Miissig © HSB & ATB 2016-06-01 13

Decortication Parameters versus stem diameter
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A selection of quality characteristics for hemp & flax: Shive content

(Akin, 2013)

mmnlrm

i ll“”h

Near infrared spectroscopy; chemometric models. Standard test method for the

measurement of shives in retted flax ASTM D-7076-05 (akin, 2010).
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Adaption of method from LLS/D Akin:

Sample preparation of
hemp bast and hurd,
milling and standard
mixing

Characterization by NIR
and chemometric models
Evaluation of existing flax
models

Preliminary test in
Georgia (U.S.A))
promising

2016-06-01
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Comparison of standard flax model to retted hemp shive (milled) (akin, 2013).
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A selection of quality characteristics for hemp & flax: Separation

Assessment of the processability of hemp fibre bundles within the MultiHemp
project. (Miissig & Gusovius, 2013)
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A selection of quality characteristics for hemp & flax: Dislocations

(A)

P | Dislocation
1 | [
J r ( Fibre
(B) Fibre bundle
(C) (Mussig & Hughes, 2012)

(A) Scanning electron micrograph of dislocations in a flax fibre bundle. (B) Schematic
representation of dislocations in a flax fibre bundle. (C) Dislocations in flax, shown as
bright zones crossing the fibre when viewed under polarised light in an optical
microscope.
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Quality control along the production chain — dislocations

Microscopy images of hemp
fibres.

(a) fibre strips from the un-retted un-
processed stems before acid hydrolysis,
(b) un-retted un-processed fibres after
acid hydrolysis - the arrow shows a long
fibre still apparently intact after acid
hydrolysis,

(c) decorticated fibres from un-retted
stems before acid hydrolysis, (d)
decorticated fibres from un-retted stems
after acid hydrolysis - the arrow points a
shive,

(e) decorticated and carded fibres from
un-retted stems before acid hydrolysis,
and (f) decorticated and carded fibres
(Hernandez-Estrada, Gusovius, Miissig & Hughes, 2016 ) from un-retted stems after acid
hydrolysis.
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Scale bars equal 5 mm.

Quality control along the production chain — dislocations

Water flow in Devi
vice 1
__Top view of one tank 3 evice

Sieve

Water flow
out

(Hernandez-Estrada, Gusovius, Mussig & Hughes, 2016 )

Fraction 1 2 3 4 5 6 7 8
Sieve number 10 | 18 | 20 | 30 50 | 100 | 200 | 400
Opening in mm 200 | 119 | 0.841) 0.595 | 0.297 | 0.149|0.074 0.037

Range of segment length in mm ) AR P
7ET® e . o

R R A\
Q2 I B 80
o R

(Hernandez-Estrada & Hughes, 2015 )

Bauer McNett set-up used in this current work. (The correspondence between the
sieve number and the openings in mm are taken from Kuo and Acharya (2012) as also shown).
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Conclusion: The Importance of Fibre Quality for Industrial Applications

Further

Decortication processing

Cropping Harvest

ﬁ *‘*ﬁ‘« *fﬁ]mﬂ 4 3

EOm OSQ: — O]
Product requirements, quality, information 2 _-

A S =

Quality management along the production chain!

A consistent quality is very important!

NFRC have the potential to be used as a structural material to replace
technical polymers or glass fibre-reinforced plastics.
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The performance playground for flax & hemp
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Young's modulus in GPa Comp05|tes~ (adapted from Verpoest & Baets, 2012)
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