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• fiber procurement (quality - quantity)

• processing technical problems
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• weight reduction (vs. glass fibers) ®®®® lower fuel  

consumption

• good mechanical properties, impact resistance, dimensional   

stability, minimal splintering

• safer working conditions (vs. glass fibers)

• low machine wear

• reuse of molding offcuts

• heat ® no toxic fumes

• environmental compatibility (raw material from renewable 

resources) 

• end-use disposal by incineration (energy recovery)

• low cost compared with traditional materials



present production technology :

fiber mats 
thermoplastic or thermosetting polymer

compression molding

production technology under development:

extrusion
injection molding

high production rate (high volumes)
molding of complex parts

(prototypes of injection molded 
car components with natural fibers)
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(molten polymer + fibers)
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continuous fibers discontinuous fibers

Orientation effect!



In order to improve fiber/matrix interaction:

- matrix modification (to decrease hydrophobicity)

- fiber surface modification 

- coupling agents, reactive blending

- etc…..

highly hydrophilic! unlike most polymers
that are essentially hydrophobic
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Surface chemical modificationSurface chemical modification



Surface chemical modification
of FLAX fibers

� via ester bond 

� via ether bond

� grafted polyether chain
(patent pending)



� successful reaction at the fiber surface 
(TOF-SIMS, ESCA, FTIR, contact
angle…)

� physical properties maintained

� crystal structure (WAXS,

Native Cellulose I)

� morphology (SEM)

� mechanical properties (fiber bundle

tenacity)

� thermal stability (TGA)

� biodegradability (ASTM-D5988-96)

For each chemical modification
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Fibers, cut L = 5 mm, dispersed in water
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die cutting
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compression + heat
Polymer films

0.5 mm

consolidation
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Selected surface modifications
improve composite strength
(better fiber-matrix adhesion)
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BIODEGRADABLE COMPOSITES
(temporary applications)
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Agriculture
- tree protection fences in afforestation
- clips for temporary plant support

(ex. viticulture)
- etc….

(clips)

composite lifetime control

Construction
- slope reinforcement (roads, canals…)
- temporary buried piping
- etc….



CONCLUSIONSCONCLUSIONS

Natural fiber reinforced compositesNatural fiber reinforced composites

Extensively investigated field
(environmental, economical aspects)

Interest mainly focussed on automotive applications
(large volumes)

Possible expansion to sectors
that traditionally use polymers 

loaded / reinforced with inorganics


