6.3 THE PREPARATION OF THERMOPLASTIC ELASTOMERS FROM BLENDS BY DYNAMIC VULCANIZATION

Polymer blends, in general, have been prepared commercially by melt mixing, solution blending, and latex mixing [17]. Rubber-plastic blends of the type discussed here (those containing rather large amounts of rubber) have generally been prepared by melt-mixing techniques. Melt-mixing avoids problems of contamination, solvent or water removal, etc. In general, Banbury mixers, mixing extruders and twin-screw mixers are suitable for melt-mixing rubbers with plastics. However, for the purposes of this dis​cussion, emphasis will be on laboratory melt-mixing techniques, which simulate what can be done in a factory.
The procedures given below are based on the use of either a small Brabender mixer or a Haake Rheomix. In each case the mixer was fitted with cam-type rotors, and optimum batch sizes were between 55 and 65 g.
The dynamic vulcanization process, which is applicable to many rubber-plastic combinations, can be described as follows: rubber, plastic and other ingredients (filler, plasticizer, lubricant, stabilizer etc.) are first melt-mixed. After sufficient molten-state mixing to form a well-mixed blend, vulcanizing agents (curatives, crosslinkers) are added. Vulcanization then occurs while mixing continues. The more rapid the rate of vulcanization, the more rapid the mixing must be to insure uniform crosslinking of the blend composition. It is convenient to follow the progress of vulcanization by monitoring mixing torque or mixing energy requirement during mixing process. After the mixing torque or mixing energy curve goes through a maximum, mixing, can be continued somewhat longer to improve the fabricability of the blend. If desired, one can add some of the ingredients after the dynamic vulcanization is completed. After discharge from the mixer, the blend containing vulcanized rubber and the thermoplastic can be milled, chopped, extruded, , injection molded, or processed by any other desirable technique.

