Conical Extruder Conex NEWS

... for value added products

Mechanical and physical properties of plastic pipes, films, cables and numerous other plastic and
composite products are improved, production capacity utilisation enhanced and new value added
products become available thanks to new innovative conical extrusion technology developed by
Conenor Ltd. and VTT - Technical Research Centre of Finland.

“In the compact geometry of the conical extruder Conex® the material flow is divided into multiple
spiral channels on a deep conical rotor and the residence time and —distribution are significantly
reduced to single — and twin screw extruders. This is how the thermal degradation of polymers and
their additives is eliminated, higher melt temperatures can be used and extruded products retain
excellent properties, “ concludes Markku Vilkki, Managing Director of Conenor Ltd.

The unique SuperMixer mixing capacity of conical extruder is based on its enormous number of self-
cleaning cutting surfaces, which effectively grind, mix and melt the plastic materials being processed
in the extruder. Screws as in single — and twin screw extruders do not exist in Conex® extruders.

Another major advantage is that the change of materials/products with Conex® extruder can be done
in many cases on-line without stopping the line in less than 15 minutes. This means that down time
and scrap amounts are considerably reduced in producing different kind of products or sizes and
short production series can be run cost-effectively also from more expensive materials.

According to Dr. Jaakko Raukola, Manager of the materials technology group at VTT Processes, the
special geometry and design of the conical extruder Conex® enables it to produce optimally products
with multilayer structures without any need for the complex and expensive multilayer die nor side
extruders. The same die without any changes is used for 1- as well as for 2- and 3-layer products.

Various on-line processes like compounding, foaming, injecting liquids, orientation of fibres and LCP
etc. are already available and others under further development.

The technology has been developed in a joint project over 10 years participated by a group of Finnish
industrial companies and co-financed by Tekes. Conenor has patented and applied the technology
according to criteria of various industries like plastics, medical and woodfibre-plastics composites.
Conenor has consistently centralized its R&D work and client projects to VTT Processes in Finland.
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Each rotor, giving in maximum the same output, are controlled individually in manufacturing single- and multilayer
products together with grinding & recycling, on-line mixing and compounding process in direct extrusion.

Multilayer products of 2 materials are made with 2-rotor extruder and of 3 materials with 3-rotor Conex® extruder.
Simply the more materials and/or output is desired, the number of rotors is increased consequently. When the
tubular multilayer flow is flattened into sheet form in the die, the number of layers becomes multiplied by x2.

Conex® extruders are manufactured in the following standard types and sizes :
1-, 2-, and 3-rotor extruders in 150/300/380 and 500 mm sizes (diameter of the rotor at back) for products of
1 to 3 layers giving an output range from 0,25 kg/h to 750 kg/h depending on extruder type, size and materials
The design is extremely compact: e.g. 380 mm Conex® extruder requires only apprx. 1 x 1 m footprint

Product applications where Conex® extruders have been commercialised comprise of :
Thermoplastic pipes — especially cross-linked polyethylene X-PE (with silanes or peroxides)

Telecom and power cables
Applications where industrial assessment and applied development is being carried out are :
Woodfibre-plastic composites (WPC)
Multilayer blown plastic films and cast films & sheets
Soft laminar tube packages
Pharmaceuticals
Encapsulated products made by sequential extrusion
Other potential applications consist of for example :
" Fibre reinforced plastics composite products
Rigid tubular plastics packages
Multilayer blow-moulded products
Products made of bio-polymers
Food processing
Multilayer foamed products
Recycled single- & multilayer products
Single- and multilayer products benefiting of on-line mixing & compounding in direct extrusion
Products reinforced by helical & biaxial orientation

The one and same extruder is applicable for single- and multilayer products of a wide range of polymers
Minimal equipment investments and elimination of auxiliary processing steps like compounding

Short residence time (RT) and -distribution (RTD) allow higher process temperatures without degradation
Short ramp-up/down time giving low scrap amounts

No melt separators in dies providing seamless products

Simple and low cost dies for product sizing — one and the same die for single and multilayer products !
Extrusion at low die pressures — giving light weight solid products of compressive materials like wood

Fast material, color, filler etc. change on-line; no “dead spots” in extruder nor in dies

Telescopic extruder frame means short cleaning times — and safely while there are no lifting operations
Excellent temperature control of melt for sensitive polymers (e.g. HFFR, ECCOH) due high shear rate in solid
bed caused by high circumferential velocity and reducing shear rate as soon as melt is formed

Superb on-line mixing capacity with SuperMixer for extremely well dispersed and homogenous melt
Negligible die pressure variations (no pumping) for manufacturing uniform and close tolerance products
Adjustable flight clearance between the rotor and stators from min. 0,2 mm upwards

Compact design with space savings

Orientation of fibres for extra strong products and uniform characteristics crosswise (e.g. wood/glass/carbon)
Usage of wet materials like wood and mixed plastic waste without any pre-treatment

A hole throughout the extruder in line direction for coating objects (e.g. cable core) or internal cooling

Low noise (<80 dB) and ease of operating



