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High energy efficiency, productivity and product quality – these are the benefits obtained in forming cups of any shape and size with "reduced forming air" molds on servomotor-driven 3rd generation RDM-K type thermoforming machines (the picture at the top right illustrates the 180-degree turning head system ensuring fast cup removal and safe stacking).
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 Hall 3, Stand A52
ILLIG at K 2010
Energy-efficient thermoforming matched with high productivity and product quality
Heilbronn and Düsseldorf, 27 October 2010 – The cup forming line based on an ILLIG RDM-K series thermoforming machine on display at K 2010 is a particularly illustrative example of how technological refinement for superior productivity can be matched with energy-saving targets today. An automatic RDM 70K unit with a 680 x 300 mm² forming surface is shown making APET yogurt cups at a rate of nearly 70,000 per hour using a 27-cavity mold. 

Compared to the previous standard, this up-to-date system delivers average increases in productivity (i.e., cycles per minute) of well over 30%, in conjunction with better product quality and a substantially reduced power consumption. Owing to the aggregate design and process engineering advances embodied in these machines, ILLIG's 3rd generation thermoformers provide a significantly enhanced performance but need up to 50% less energy than their predecessors. 
Diversity of factors impacting the energy balance 

Depending on the machine, semi-finished product type and cycle time, energy costs in thermoforming account for around 1 – 5% (average) of the cost of production. This may seem like a relatively minor factor. For the processor, however, it harbors an obvious savings potential, since in absolute terms, these energy costs amount to around EUR 5,000 to 50,000 per shift per year (again, depending on the machine, stock type and cycle duration). For a machine running in three-shift mode, these figures will triple.
The fact that all movements on these state-of-the-art thermoformers are servomotor-driven not merely boosts productivity but also improves the energy balance of these machines. Advanced energy recuperation features make the braking energy of one or more actuating motors available to other equipment – for instance, to the infrared heaters which heat the stock to the appropriate forming temperature. Depending on the machine and drive type, savings of up to around 20% of the total motor power input can thus be realized. For all that, energy-efficiency in thermoforming is a function of many other factors. The actuating drives account for only around 10 – 15% (depending on machine type) of the total energy demand of the thermoforming process.
Apart from the electric actuating motors of a thermoforming machine, energy is consumed by the infrared heaters, the temperature control devices and the air compressor generating the forming air. From the percentage distribution of the overall energy demand, it is evident that on roll-fed RDM-K and RDK/RDKP series automatic pressure forming units, the greatest share (approx. 70%) of the overall power consumption goes into generating the forming air pressure.
RDM-K molds with reduced forming air demand – dramatically improved energy efficiency
Roll-fed automatic thermoforming machines rely on compressed air for drawing the product. Engineers aim for a highly dynamic build-up of forming air pressure and minimized cycle times (i.e., a high number of cycles per unit time) to obtain a product with sharply defined contours. The volume to be filled with compressed air consists of the blowing bell volume in the mold itself and the so-called hose volume between the forming air valve and the actual mold. In order to fill this volume, the compressor must draw in ambient air for each new cycle and compress it to the specified forming pressure. For every standard liter (Nl) of filling volume, around 60 liters of ambient air per bar of forming pressure are required.
All these relevant influencing parameters have been addressed in progressing the RDM-K series machine and mold technology to their current 3rd generation state. Thus, the forming air valve of these roll-fed automatic pressure forming machines is fitted much closer to the mold. Moreover, each individual cavity is supplied with forming air directly via its own solenoid valve. Hose losses are thus reduced to zero. At the same time, mold design has been improved to reduce the forming air volume per cavity by as much as 50% – in some cases even 70% – compared to the previous machine generation.
With the prior-art technology, the filling volume of a production mold used to vary between approx. 20 Nl for a small mold and around 50 Nl for a large one. This volume had to be newly filled with compressed air for every forming cycle. If the current "reduced forming air" technology is assumed to cut this volume by only 40%, the forming air demand will be 8 to 20 Nl lower, depending on mold size. In a real-life system running at 30 cycles/minute with a forming air pressure of 6.5 bars, annual cost savings between approx. EUR 14,000 (for a small mold) and EUR 35,000 (large mold) will thus be achievable in three-shift operation. 
To enhance productivity, the utilization of energy can be further improved by other measures. These include the installation of more energy-efficient heater types or of a stock pre-heating station upstream of the thermoforming machine. 

Adding value at a high level
On the product side, too, the reduction in forming air input leads to marked improvements with these 3rd generation RDM-K type automatic pressure forming machines. Due to the more dynamic build-up of forming air pressure, the sheet is forced into conformance with the cavity geometry much faster and more closely. Cycle by cycle, the separate valves deliver a reproducible and uniform supply of forming air to each cavity. Identical conditions across cavities are thus ensured. Despite the 30% productivity gain (i.e., more cycles per unit time), all cups are exactly the same – whether in terms of contour definition, weight or size. Dimensional tolerances remain far below the levels previously specified (e.g., a few tenths of a millimeter for the sealing rim of yogurt cup). In fact, sealing rim thickness variations now lie in the range of a few hundredths of a millimeter. The same applies, in an analogous manner, to other product dimensions. 
The above quality and productivity upgrades are supported by an optimized new mold cooling system which likewise yields energy benefits. Where cooling water temperatures previously had to be maintained at 12 °C, the molds on 3rd generation RDM-K series automatic thermoformers can now be cooled with 16 to 18 °C warm water, resulting in a reduced power demand of the temperature control devices. 

Not least significantly, the high accuracy and precision of these 3rd generation RDM-K automatic pressure forming machines becomes evident upon start-up. As soon as the mold has attained its operating temperature, the first true-to-specification cups emerge, ready to be stacked.
ILLIG is a global leading supplier of high-performance production lines and molds for thermoforming plastic materials as well as of solutions for the packaging industry. The company's product and services portfolio comprises the development, design, fabrication, installation and start-up of complex manufacturing lines and individual components. With branch establishments and agencies in over 80 countries, ILLIG is locally present in all markets around the globe. For more than 60 years, this owner-managed enterprise has been serving its worldwide clientele as a reliable partner in cost-efficient thermoplastic molding of sophisticated precision parts backed by innovative technology of unsurpassed quality and a comprehensive worldwide after-sales support.
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Distribution of the energy consumption of a roll-fed automatic thermoforming machine with servomotor drives in processing 0.24 mm gauge PET stock at 38.2 cycles/minute (cycle time: approx. 1.6 s).
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RDM-K mold technology with reduced input of forming air. Every cavity in the mold has its own solenoid valve to supply just the right amount of forming air directly to this cavity with maximum precision.  
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