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About Conenor LtdAbout Conenor Ltd
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� founded in 1995, management owned Invention Company

� Develops proprietary innovative extrusion technologies and –equipment

� Sale of extrusion know-how, IPR and customer projects & trials

� Two products; Conex® (current focus in WPCs) and TRIAXCELL®

� Company’s technologies patented by over 20 patents worldwide

� Conex®-extruder and related equipment sales, supplies and service 
from Conenor partner Maillefer Extrusions Oy, Finland

� WPC-activities run at Conex® Skill Center at Maillefer, Vantaa and 
TRIAXCELL® (BOPP-film) at own premises at the city of Tampere



History of History of CONEXCONEX®--extruder developmentextruder development
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� 1989       The Invention & the first patent

� 1991 - VTT managed technology R&D-projects
1995

� 1995 - Applied development projects by Uponor, NK Cables, VTT,
1998  Nokia-Maillefer and Conenor for Pipe & Cable Applications

� 2001       Conenor focuses development to new generation CONEX®

technologies in New Applications – primarily WPC

� 1995  Conenor sells licenses to Uponor and NK Cables (NOKIA) 
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� 2004       Introduction of CONEX® Wood Extruder to the WPC-market 



CONEXCONEX® Wood Extruder Wood Extruder -- CWECWE
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� Innovative One-Step extrusion process for wood-
and other natural fibre-plastic-composites (WPC)

� All necessary composite material compounding & extrusion 
processing steps done in one compact equipment 

� Operates at high wood contents over 80% with inexpensive
waste materials like wet saw dust and crushed plastics waste

� Enables low manufactured cost basis for ecological & high 
performing single- and multilayer products



CONEXCONEX® Wood Extruder Wood Extruder -- CWECWE
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�� for single &for single &
multilayermultilayer
WPCWPC--productsproducts

22--rotor rotor CWECWE



CONEXCONEX® Wood Extruder Wood Extruder LayLay--outout

� �� � � � � � � �� 	 	 
 � � � � 
 	 
� � � � � � � � � �� 	 	 
 � � � � 
 	 


• Rotating conical rotors (2)
with holes & planetary gear

• Stationary stators (3) on
both sides of each rotor
with groove geometry

• Each rotor fed with integral  
individual feeding screws

• Each rotor controlled
individually

• Drives fixed to back plate

• Telescopic frame

2-rotor CWE



Online materials’  mixing of two recipesOnline materials’  mixing of two recipes
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• Two plastics hoppers 
– one for each rotor 

• Two fiber material hoppers
– one for each rotor

• Common additive hoppers

• One mixer with two-sided
flow tube for dosing 
feeders at each rotor

• Extruder computer
controlled operation and 
online setting of each two
recipes R1 & R2 



Integral feeders with preIntegral feeders with pre--heatingheating
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• Two feeders for each rotor 
positioned at 3 & 9 o’clock

• Feeders tempered by oil
circulation

• Grinding large fibre
particles into smaller fibres 

• Pre-heating of materials

• Initial release of moisture
already when the materials
enter the extruder



CrossCross--fibre orientation with 2 rotorsfibre orientation with 2 rotors
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22--rotorrotor CWECWE

Top view Top view --
Integral feedersIntegral feeders

providing preproviding pre--heatingheating

& grinding of materials& grinding of materials
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Light weight foam core with solid skinLight weight foam core with solid skin

• Both layers of WPC

• Individual choice of 
materials and recipes

• Typical fibre/plastic ratio
at foam core 50/50

• Typical total product
density 0,7 – 0,8 kg/dm3

• Advantages in reduced 
weight & cost, product
performance and stability

PATENT PENDING



Novel die design for Boards & Panels Novel die design for Boards & Panels 
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• Tube-in-Tube flow flattened
into a sheet flow with a die
having free flow cavity

• Universal die design for 
changes in material
viscosities

• Two integral tempering &
calibration blocks fixed to
the die

• Fixed board width but layer  
thickness and total board
thickness variable



Internal cooling & calibrationInternal cooling & calibration
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Cooling Cooling 
arrangementarrangement
from the back from the back ––

Mandrel tip goes Mandrel tip goes 
inside the dieinside the die

for hollow profilesfor hollow profiles



Standard downstream equipment Standard downstream equipment 
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• Water spray tank

• Puller

• Travelling saw

• Roller table

• Optional ;
• mechanical brush
• embosser



Previous studies on WPCPrevious studies on WPC-- boards & panelsboards & panels
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“The comparative performance of woodfiber-plastic and wood-based panels“
by Falk, Vos and Cramer – 5th Int. Conference on Woodfiber-Plastic Composites

“ Results indicate that woodfiber-plastic composite panels are inferior
to conventional wood-based panels in bending modulus of elasticity
and bending modulus of rupture… and coefficient of thermal expansion“

Possible reasons for the outcome;

� wood flour used – no fibers and no fiber orientation - no fiber reinforcement
� relatively low wood content 20% and 60% used giving plastic-like product
� a 50/50 blend of LDPE and PP used as polymer matrice
� panel samples made by a press and not an extruder

Madison 1999



Previous studies on WPCPrevious studies on WPC-- boards & panelsboards & panels
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……

cont. from previous pagecont. from previous page

What if the picture couldWhat if the picture could

be changed for equalbe changed for equal

performance for modulusperformance for modulus

while maintaining thewhile maintaining the

superiority of WPC insuperiority of WPC in

water sorption ? water sorption ? 

Madison 1999



� � � � � � � � � �� 	 	 
 � � � � 
 	 
� � � � � � � � � �� 	 	 
 � � � � 
 	 


MultiMulti --axial fibre orientationaxial fibre orientation

BoardsBoards & Panels:
* 5 intermeshing layers in machine direction

* 4 layers in cross-direction

Wall CrossWall Cross--Section at ProfilesSection at Profiles :
* 3 intermeshing layers in machine direction

* 2 layers in cross-direction



MultiMulti --layer WPClayer WPC--boards & panelsboards & panels
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� � � � � �� �
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� On-line coloured & fire protected WPC-skins with 
50% plastic content and uncoloured WPC-core
with high wood content 75% for rigidity

� Solid high wood content WPC-top layers and
thin plastic core for barrier, impact etc.

�  
 � � � � � CWECWE
� � � � � � �� 	�� 
 � � � ! 	� � "� � #� 	� � �$� � #� 	� � �$

� Solid WPC-skins from virgin materials colored
online and uncoloured light weight WPC-foam 
core from recycled materials



Current R&D die for 600 mm wide panelsCurrent R&D die for 600 mm wide panels
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600 mm

R& D die
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CWE 500CWE 500--2 line dimensions (in mm)2 line dimensions (in mm)

TOP VIEW
COMPACT !
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Durable WPC by crossDurable WPC by cross--linking PElinking PE
with peroxide

� Increased : Product Integrity
Impact Strenght
Fracture Toughness

� Improved durability at low temperatures as well as  
at elevated temperatures (weatherbility)

� Better surface finish (seal)

� Lower moisture sorption

� Higher process stability and accurate product calibration

� Improved dimensional stability

PATENT PENDING
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Low cost of manufacture at high qualityLow cost of manufacture at high quality

SAVINGS IN MATERIAL COSTS:
� No Compounding
� No Pre-Downsizing of wood into fibres
� No Pre-Drying
� Use of Reclaimed : Plastic Crush

Paper and/or Wood
Comingled Materials (e.g. beverage cartons)

MULTILAYER WPC-PRODUCTS :
� Low cost recycled materials for inside core
� Virgin materials for high quality outside surface
� Product differentiation

� HIGHER MARGINS & INCREASED PROFITS !!

� OPTIMIZED PRODUCT DESIGN
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CONEXCONEX® -- the only Conical Extruderthe only Conical Extruder


