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THE DESIGNING OF EXTRUDER MACHINE FOR RECYCLING THERMOPLASTIC MATERIALS
The work is devoted to the designing of a single screw extruder machine for recycling of different types of thermoplastic materials. There are dozens of kinds of thermoplastics, which are varying in crystalline organization, melting point and density (acrylic, polyurethane, polypropylene, polycarbonate, etc.). Plastics are useful materials, but in many cases they are used only during a limited time (packing materials) and after that become dangerous for the environment. The key solution of the problem lies in the recycling of thermoplastics.
It is shown that all thermoplastics have characteristic features (transformation of thermoplastic into homogenized liquid under heating and into a hard body under cooling) which are favourable for recycling process.
Block diagram of the extruder machine under design is shown in figure. During extrusion a solid plastic (also it is called as a resin), usually in the form of regrinds or pellets, is continuously fed to a heated chamber and carried along by a feed screw within it. The feed screw is driven by electric motor through power transmission. Plastic is conveyed by the flights on the screw. Barrel also is heated to facilitate melting of the resin. During conveying material is compressed, melted and forced out of the chamber at a steady rate through a die. Breaker plate with many holes is located between barrel and die to make the molten material flow in a straight-line fashion.
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Figure. Block diagram of the extruder machine

Designing of the single screw extruder machine is based on mechanical, power and temperature calculations made using “Matlab” and “Compuplast Flow 2000” simulation software. As the result necessary values of temperature, speed, pressure and viscosity of thermoplastic materials are found. Recommendations for selection of gearbox and bearings are stated. The designed extruder machine is capable for recycling of such thermoplastic materials as polypropylene, polyethylene and others (with the average rate 500 kg/h). The recycled material is called as regranulated thermoplastic resin.
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