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New issue iBIB2012/13 in Mai 
80 subscriber (+15%) 
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Injection Moulding and 

Extrusion 
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Source: nova-Institut 2010 & 2011, AMI 2011, AVK 2010, Ellis, P. 2010 
 

Bio-­‐Composites	
  in	
  the	
  EU	
  2010	
  (in	
  tonnes)	
  
Es2mated	
  

Quan22es	
  in	
  the	
  
EU	
  2010	
  

Forecast	
  EU	
  2020	
  
(under	
  favourable	
  

poli2cal	
  framework)	
  

Compression	
  moulding	
   190,000	
   370,000	
  

-­‐	
  with	
  natural	
  fibres	
  (flax,	
  hemp,	
  kenaf,	
  jute,	
  sisal,	
  abaca,	
  coir):	
  (>95%	
  
automo2ve)	
  

40,000	
   120,000	
  

-­‐	
  with	
  coRon	
  fibres:	
  automo2ve,	
  mainly	
  lorries	
   100,000	
   100,000	
  

-­‐	
  with	
  wood	
  fibres	
  (WPC):	
  mainly	
  automo2ve	
   50,000	
   150,000	
  

Extrusion	
  and	
  injec6on	
  moulding	
   172,000	
   550,000	
  

-­‐	
  Wood	
  Plas2c	
  Composites	
  (WPC):	
  construc2on,	
  furniture,	
  
automo2ve,	
  consumer	
  goods	
  

167,000	
  
(incl.	
  Norway	
  &	
  

Switzerland)	
  

450,000	
  
(incl.	
  Norway	
  &	
  

Switzerland)	
  

-­‐	
  Natural	
  Fibres	
  Reinforced	
  Plas2cs:	
  construc2on,	
  furniture,	
  
automo2ve,	
  consumer	
  goods)	
  

5,000	
   100,000	
  

Bio-­‐Composites	
  in	
  total	
   362,000	
  
(=	
  14%)	
  

920,000	
  
(=	
  29%)	
  

Composites	
  in	
  total	
  (glass,	
  carbon,	
  natural	
  fibres	
  &	
  wood)	
   2.5	
  Million	
   3.2	
  Million	
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Audi 
Glove box, first NFRP series unit (Audi A2)‏ 
 

MöllerTech 
New developments 
 Source: nova-Institut 2008 

 
 

Automobiles 
NFRP injection moulding 
 

 Natural fibre proportion 20 to 50 % 
 
 Mostly hemp fibres 
 
 Numerous possibilities, e.g. back-

extruding of textiles 
 
 Technology with a high  
   potential 
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Ford Brazil 2009 
Injection Molding 
•  Compound: Up to 50% of Recycled Polypropylene (PP) + 20% PP Prime + 

30% Sisal Fiber) 
•  Application: Interior trim and non-appearance parts 
•  Allows weight reduction (according to application) 
•  Injection temperature reduced by 40º to 60º C 
•  Cycle time reduced by 15% to 30% depending on the tooling 

Source: Ford 2009, nova 2009 
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Cases and Urns 
Compressing and injection 
moulding 
 

Sources: Linotech 2007, NEC/Unitika 2009, EIHA 2009 

Urn from 
Hemp Fibre and PLA (Germany) 

Mobile 
Phone Case 
from 
Kenaf Fibre 
and PLA 
(Japan) 
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 Flexible grinding disc with an injection-moulded 
PP-hemp fibre joist  

 Good mechanical properties 

 Labour protection advantages 

 Recycling advantages 

 Successful market introduction:  
Production volume more than 
3-4 mio./year 

Picture: nova-Institut 2006 
 
 

Industrial and consumer goods 
Example: Grinding disc (producer: Eisenblätter, Germany) 
 

** confidential ** 
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New Consumer Goods 
Injection moulding 
 

Sources:GreenGran 2010,  Domena 2010 

Ironing board (Domena, France) 
Hemp Fibre Injection Moulding 

BioCharger (GreenGran, NL/China) 
Jute Fibre PP Injection Moulding 



15 

Tecnaro (Germany) 
Injection moulding with natural fibres & Lignin (!) 
 

Pictures: Tecnaro 2009 
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Latest trends in automotive: From flax to hemp 

Source: nova-Institut 2011 
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The most important factors for stiffnes and 
strength as well as impact strength 

 Strength of the wood or natural fibre 

 Aspect ratio – ratio of length/diameter – filler or reinforecement 

 Fibre-Matrix-bonding – the right bondig agent  

  Impact strength – fibre length and fibre characteristics play a major 
role here and force-distance characteristic 
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Injection Moulding - Mechanical Properties I 

Source: nova-Institut 2008 
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Injection Moulding - Mechanical Properties II 

Source: nova-Institut 2008 
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Injection Moulding - Mechanical Properties III 

Source: nova-Institut 2008 
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Star2ng	
  Point	
  &	
  Project	
  Idea	
  
  Domestic natural fibres like hemp and flax are not easy to be 

fed into the compounding process. This poses a big hurdle for 
an increasing use of natural fibres in the plastics industry. 

  Usually modified fibres, special systems (die cut from fibre 
mats etc.) or card slivers (especially in R&D) are used, which 
are very process and cost intensive. 

  The pelletizing of natural fibres could be an interesting 
solution: good dosing ability, good dispensing in the 
compounding process at acceptable costs. And: In case of 
success hundreds of granule producers could use natural 
fibres for their compounds. 
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Project	
  Partners	
  

Compounders	
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Process	
  chain	
  

Not	
  only	
  the	
  technical	
  
feasibility	
  but	
  also	
  
realis6c	
  price	
  evalua6on	
  
in	
  a	
  close-­‐to-­‐produc6on	
  
process	
  were	
  conducted	
  
in	
  the	
  project	
  



30 

Problem: Fibre Feeding 
      Solution: Softpellets? 

 

Picture: nova 2010 
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Pellet	
  proper2es	
  

Re	
  
inforce
ment	
  

dissolv
ability	
  

price	
  

Easy	
  to	
  
feed	
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Pelletizing Hemp Fibres (BaFa) 

 Low cost and easy to feed 

 Problem is solved by a previous step in the 
value chain 

 Easy to process for the compounder and most 
importantly easy to dose  

 Tests with and without different binders have 
been conducted 
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Properties of the „Softpellets“ 

 Firm enough for stability during storage, 
transport, drying and feeding 

 „Soft“ enough for good dissolving and 
dispersion in the Compounding/Extrusion 
process  

 Good mechanical reinforcement effect in test 
specimens and products  
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Pelle2zing	
  Plant	
  

View Pelletizer / 
Screening 
conveyor 
 
Lean, robust and 
cost effective 
technology 
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Pelle2zing	
  Plant	
  

1 Bale opener  
 
2 Step feeder and 
opener for loosening  
 
3 dosing unit with          
adjustable discharge 

2 

1 
3 
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Energy need (CED*) Hemp fibre pellets 
Total: 5,4 GJ/t  

* Cumulated Energy Demand 

Hemp fibre pellets  
Fertilizer  
 
Agricultural 
machines/Diesel 
 
 
Fibre processing 
 
 
Transports 
 
 
Pelletizing 
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Energy need (CED) NFP-Compound pellet 60/40 
For Extrusion or as Master batch for injection moulding 
Total: 44,8 GJ/t 

NFR Compound pellet  

Hemp fibres  
 
Transport 
 
Pelletizing 
 
Compounding 
 
PP 
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Example BAFA SKF* 100 % - distribution of costs 
2-Shift 3-Shift 1-Shift 

71,84	
  €	
  
8	
  %	
  

590,27	
  €	
  
66	
  %	
  

202,23	
  €	
  
23	
  %	
  

30,50	
  €	
  
3	
  %	
  

47,89	
  €	
  
5	
  %	
  

590,27	
  €	
  
68	
  %	
  

202,23	
  €	
  
23	
  %	
  

30,50	
  €	
  
4	
  %	
  

Pellet price 1,06 €/kg 0,98 €/kg 0,96 €/kg 

143,67	
  €	
  
15%	
  

590,27	
  €	
  
61%	
  

202,23	
  €	
  
21	
  %	
  

30,50	
  €	
  
3%	
  

Fixkosten	
  

Material	
  

Maschine	
  und	
  
Betrieb	
  

Verpackung	
  
und	
  
Entsorgung	
  

Fixed	
  costs	
  
	
  
	
  

Material	
  	
  
	
  
	
  

Machines	
  and	
  
opera2on	
  
	
  

Packaging	
  and	
  
disposal	
  	
  

* SKF: Super short fibres 
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BAFA KF* 60 %, PP 40 % - distribution of costs 

2-Shift 3-Shift 1-Shift 

186,97	
  €	
  
14	
  %	
  

852,27	
  €	
  
66	
  %	
  

228,90	
  €	
  
18	
  %	
  

30,50	
  €	
  
2	
  %	
  

Fixkosten	
  

Material	
  

Maschine	
  und	
  
Betrieb	
  
Verpackung	
  und	
  
Entsorgung	
  

93,49	
  €	
  
8	
  %	
  

852,27	
  €	
  
71	
  %	
  

228,90	
  €	
  
19	
  %	
  

30,50	
  €	
  
2%	
  

62,32	
  €	
  
5	
  %	
  

852,27	
  €	
  
73	
  %	
  

228,90	
  €	
  
19	
  %	
  

30,50	
  €	
  
3	
  %	
  

Pellet price: 1,43 €/kg 1,33 €/kg 1,29 €/kg 

Fixed	
  costs	
  
	
  
Material	
  	
  
	
  

Machines	
  and	
  
opera2on	
  
Packaging	
  and	
  
disposal	
  	
  

* KF: Short fibres 
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Project	
  results 	
  	
  

 Hemp fibres are „pelletizable“, tests with other fibres have been 
successful too; steady feeding of polymers and additives into the 
pellets was realised successfully. 

 semi-automated, industrial pelletizing plant with an output of up to 900 
kg/h was designed, put into operation and optimized. 

 Gravimetric dosing of the pellets is possible. 

 Pre-drying of the natural fibres is simplified. 

 Dispersion in the plastic resin and homogenous distribution 
achievable. 
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 Reproducable pellet qualities achieved. 

 Granulation of the compound successful. 

 Mechanical properties of the test specimens show a satisfying 
reinforcing effect of the fibres, approaches for improvement were 
elaborated. 

 Pellets were also successfully tested on industrial plants by different 
interested plastic processors. 

 Economy: target price of 1,10 – 1,30 €/kg could be reached. 

 Ecology: Low energy need for the pelletizing process in relation to the 
entire value chain. 

Project	
  results 	
  	
  


