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Groche Technik GmbH displaying “Longlife” at FAKUMA (Hall B 3, Stand 3106)
Speedily advancing to a top-level screw

Mr.  Armin Groche, CEO of the Kalletal (Germany)-based GROCHE TECHNIK, stresses the relevance of first-rate surface quality if the screw is involved. The company, a specialist for plastification appliances, produces these components with a specific coating. Tungsten-carbide containing material makes possible at least a doubling of longevity and endurance limits, compared to traditional screw materials.

More efficient manufacturing methodology enjoys a brisk demand of the plastics industries. This is all the more so if available systems may be upgraded at fairly moderate expense. It is no surprise then that there is considerable interest for the innovative plastification screws supplied by Groche, all the more so because the product has other advantages to its favour. The Groche company stresses that over and above better wear resistance, anti-adhesion also goes up. This makes for a significant optimisation of cleaning cycles, particularly when processing polycarbonates. As a result of its hardness, the coated screw surface remains even. Identical cycle quality may be attributed to the fact that the screw - after cleaning – is as effective as a new one. This innovation is successful even for the range of high-temperature plastics, as it is temperature resistant up to 600°C. Armin Groche proudly confirms: “As for service life we recorded a doubling of screw duration”, underlining that the latter sometimes increases three or four-fold.“ Lengthened screw life as well as reduced cleaning costs justify higher investment costs. Over and above, users do not have to disassemble, clean and reassemble, again reflecting positively on manufacturing flows”, the manager of the Kalletal-based company adds.

Coating efforts

The seemingly simple coating process, however, is the result of a comprehensive development effort. Bearing in mind complicated screw geometries, coating and regrinding were found to be difficult in the beginning. Groche describes some of the secrets: “We first had to find a process using a new flame spray gun allowing for spray coating speeds of 750 metres a second instead of the traditional 500 metres.” At these speeds, the material which contains up to 88 per cent of tungsten carbide may be applied in very thin layers on a cobalt or nickel base. There shall be up to 80 of those and finally all of them together shall be no thicker than 25 hundredths of a millimetre. But before even thinking of coating these screws of corrosion-resistant steel with diameters ranging from 22 millimetres to 150 millimetres with hard metals, they will have to be sandblasted, so as to roughen up their surface. Like a painting job, coating of the screws may be carried out in a closed cabin, using spray jets. The expert adds: “Under no circumstances should the basic metal melt, as it shall have to be tension-free”. By now, both the coating process as well as subsequent regrinding (with diamond-tipped tools) is carried out by companies from abroad, because no German partners could be found for these complicated manufacturing processes.

Different hardness requirements

Screws so coated may ideally be employed when processing aggressive plastics blends such as used in metal injection moulding (MIM) processes, extrusion and thermoset plastics technologies. But here again no two coatings are exactly alike. Composition shall be adapted to applications. If corrosion-resistance requirements are assumed to be low, whereas wear should be reduced to a minimum, the mix involves tungsten carbide on a cobalt base. In case requirements are just reversed, tungsten carbide shall be applied to a nickel base. For cases where wear must be reduced to the absolute minimum, the way out is offered by XC-9000. For this type of coating, micro-carbides will be effective as stabilisers between carbides. Values of 68 to 71 HRC (Rockwell hardness with cone) make sure that even the plastification of materials difficult to handle, such as polymers containing fibre glass, no longer presents any problems. After finishing and coating, employing latest HVOF technologies, Groche Technik offers a guarantee for a doubling of screw life for almost all applications.

Mixer

While a static mixer was at the centre of Groche’s exhibits during the Fakuma 2006, pride of place this year might go to a newly designed non-return valve design. This concept comes from the head of the company himself. The advantage is that it does not only guarantee completely melting all of the mixture but also the total amount of granulate grains. For this to work, a helical shear mixing device had to be brought into the appliance and it had to be positioned before the screw. The granulate is now fed into a closed section below the retaining ring. Only materials completely molten can flow into a neighbouring duct from which they may proceed to the nozzle opening. Optimum mixing results may also be achieved by choosing the correct slit. When operating, the helical shear mixing device produces a consistent flow of the material towards the nozzle. Thus grooves in the material flow direction are maintained, with edges and slack points no longer presenting any problems. This flow direction design is a first choice for rapid colour changes, eliminating the need for long-winded cleaning operations. Wherever there is a need for rapid injection or colouring in plastification processes, performance optimisation can be brought about by the non-return valve block.

A technology for the future

A company that has operated at the leading edge of plastification technologies by introducing innovations of its own shall of course present the whole bandwidth of its high-quality range of products at a fair like Fakuma. Besides screws and cylinders, presented with standard and specific parameters, in the past visitors were also very much attracted to decompression nozzles, as borne out by experience. Groche Technik also offers a number of versions for these applications. Mr. Armin Groche: “We like to present to our visitors some specific features, such as spring-locks on nozzles or others, operated hydraulically or pneumatically. The manager of an expert team, at present 42 strong, feels that closeness to customers is also basically decisive for the company’s success. 
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