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(JEC Conferences, 2012) 

Natural fibres & composites 
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NFRC:  optimised yarns & textiles for composite applications 

(Baets & Pariset, 2012) 

Roving 
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Pre-impragnated weaves 

Hybrid weaves 

UD prepregs 

Complete 
absence of twist 
and crimp 
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Fibres properties and NFRC 

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). 

(Müssig & Hughes, 2012) 
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Fibres properties and NFRC 

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). 

(Müssig & Hughes, 2012) 
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Quality management along the production chain 

Information flow along the production chain. 

(Amaducci & Gusovius , 2010 .– 
adapted from Müssig & Harig, 1997) 
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Influence of different harvesting techniques on hemp fibre quality. 

(Müssig & Harig, 2000) 

Quality management along the production chain 
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Quality management along the production chain 

NIR 

Spectrophotometer 
RB & CS 

Fibreshape 

Fafegraph 

Microscopy … 

(Müssig & Gusovius, 2013) 

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 

Retting & quality control. 
(Müssig, 2003) 

Hemcore 1 

2 

3 

4 

5 

Retting 
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Communicating colour by number ! 
Solid L* a* b* Colour Solid (HunterLab, 2000) 

England 

      - Hemcore 1 

 L* = 63.31 

 a* = 3.51 

 b* = 21.85 

Germany 

      - AGRO -  R1 

 L* = 66.54 

 a* = 3.66 

 b* = 21.29 

Difference 

       

 L* = - 2.93 

 a* = - 0.15 

 b* = + 0.56 

 - L* = Hemcore 1 sample a little darker 

 - a* = Hemcore 1 sample a little greener 

 + b* = Hemcore 1 sample a little yellower 

(Müssig, 2003) 

A selection of quality characteristics for hemp & flax: Retting degree 
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Assessment of the processability of hemp stem within the MultiHemp  project. 

(Müssig & Gusovius, 2013) 

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

On the energy consumption (WP2 FNPC green 14 varieties)  

On the bast content (WP2 UCSC wr all varieties) 
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(Wang et al., 2016) 
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(Akin, 2013) 

Near infrared spectroscopy; chemometric models. Standard test method for the 
measurement of shives in retted flax ASTM D-7076-05 (Akin, 2010). 

A selection of quality characteristics for hemp & flax: Shive content 
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Comparison of standard flax model  to retted hemp shive (milled)  (Akin, 2013). 

Adaption of method  from LLS/D Akin: 
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Assessment of the processability of hemp fibre bundles within the MultiHemp 
project. (Müssig & Gusovius, 2013) 

A selection of quality characteristics for hemp & flax: Separation 
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A selection of quality characteristics for hemp & flax: Dislocations 

(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.  

(Müssig & Hughes, 2012) 
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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 
from un-retted stems after acid 
hydrolysis.  

(Hernandez-Estrada, Gusovius,  Müssig  & Hughes, 2016 ) 
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Quality control along the production chain – dislocations 

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). 

(Hernandez-Estrada & Hughes, 2015 ) 

(Hernandez-Estrada, Gusovius,  Müssig & Hughes, 2016 ) 
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Conclusion: The Importance of Fibre Quality for Industrial Applications 

 

Quality management along the production chain! 

A consistent quality is very important! 

& 

The performance playground for flax                                                                              
composites. 

 

 

() 

& hemp 

(adapted from Verpoest & Baets, 2012) 

NFRC have the potential to be used as a structural material to replace 
technical polymers or glass fibre-reinforced plastics. 

() 
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