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FANUC emphasises energy saving and part quality at Fakuma 2008

The Europe sales subsidiary of Japanese electric injection moulding machine producer FANUC LTD, FANUC ROBOSHOT EUROPE GmbH, will present two of its ROBOSHOT electric drive injection moulding machines in at the Fakuma 2008 fair – Hall B3, Stand B3-3108. The location of the fair and its strong focus on injection moulding processes are of particular importance for FANUC as it will attract moulders from Germany as well as from the neighbouring countries of Austria and Switzerland. Many of the visitors will be the FANUC’s customers from these three countries who have been already using the highly precise and reliable ROBOSHOT machines for many years, with many more potential customers expected to show interest this year in the low energy consumption machines against the present background of concerns on energy costs and emissions. Live demonstrations: A 50 tonne ROBOSHOT will mould a connector in a 4-cavity mould and a 100 tonne version a medical part in a 48-cavity mould. 

Exhibition focus

Takeshi (Ted) Oda is Chairman of FANUC ROBOSHOT EUROPE GmbH in Neuhausen near Stuttgart, Germany; and says that the emphasis will be on the two pillars of the energy saving and high part quality that can be achieved with the machines through use of the company’s advanced Backflow Monitor and Precise Metering Control 2&3 (PMC2&3), and he adds, that the machines running at Fakuma will also have improved mould protection.

Energy saving

“When you compare hydraulic machines with each other, there are also big differences in energy saving between one hydraulic machine and another. It is the same way with electric machines, with very much variation between the different makes”. Ted Oda observes.

The feature of power regeneration, whereby the servo-drive motors in the ROBOSHOT machines generate electrical energy as they decelerate, as does the elastic strain energy released when the tie bars are extended, is something which Ted says makes a large contribution towards energy saving.

The electrical energy to which Ted refers is produced as the platen decelerates while closing and again when opening after locking: “we are taking kinematics and turning it into regenerated electricity instead of heat that is simply dissipated”, Oda stresses.

According to Oda, the amount of energy produced this way “… depends on the machine, but it amounts to around 15 to 16% of power saved on average on top of the plus 40-60 percent less energy consumption of electric machines as opposed to hydraulic ones”.

The subject widens as Ted continues, “what moulders want is to save energy. But now we also have to talk about CO2 emissions too, as the more power that is needed by a factory, the higher are the emissions. With the ROBOSHOTs, less energy is required from the public power stations, so that cuts emissions”.

Moving onto the control system used for the ROBOSHOTs, the Chairman points to the direct display of the energy consumed in KWh on the control system screen, adding “the customer doesn’t have to input anything to see how much energy is being used by the machine. This is the most effective tool for customers using ROBOSHOTs”.

Backflow Monitor

It is of course the control system that is also the heart of the sophisticated monitoring and regulation systems applied to FANUC’s ROBOSHOT machines. There are a number of techniques here that contribute to the other important pillar of FANUC’s Fakuma 2008 focus. 

FANUC’s Backflow Monitor, for example, has been developed with the aim of monitoring leakage occurring at the time of injection. But it does more than just that, as it in fact contributes to high productivity and part quality by ensuring that part weight variations are kept to a minimal level within an extremely tight band “and that means practically no fault parts”, Ted adds. The Backflow Monitor is claimed by FANUC to be a new worldwide first development that shows on the machine display screen the position and peak of backflow of material while injection is taking place. A smooth curve shows stable backflow, a flat curve indicates that only a small amount of backflow is taking place.

Another function performed by the Backflow Monitor is to show the wear taking place on a check ring, castle type, which rotates with the tip of the screw, or the non-castle type without a guide (check) ring, wear tending to occur on the outer diameter with the former and on the side end of the blocking ring with the latter. Using this system, the machine display clearly shows normal operating conditions where no wear is occurring, but can also show, for example, a small degree of wear. Here Ted proudly states “the condition of the check ring can be seen without dismantling it – we can see on the screen alone that we maybe have to replace the check ring”. FANUC points out that this means that hardly any time needs to be spent on maintenance of FANUC ROBOSHOT machines, “saving both time and money”.
Precise Metering Control

Ted points out that “by using these technologies, it is possible to make more accurate metering. When there is pressure difference between the screw and nozzle sides, suck back or decompression is usually applied with settings based on try-and-error or just by experience. There are usually no accurate figures to support this action”.

Continuing, Ted states “in our case with the ROBOSHOTs, we equalize pressure on the material (screw: Pb = pressure back) and nozzle (Pf = pressure forward) sides, as we can get feedback of data from both sides, so that we can easily obtain optimisation of material flow and prevent stringing. We can then minimise the action of decompression after dosing. There is also no sucking of air, that can create problems such as silver streaks on part surfaces”. This extended Precise Metering Control (PMC 2) is entirely automatic, there is simply no need to resort to trial-and-error or past experience, as it is all set automatically within the machine. A further PMC 3 seals the check ring prior to injection starting, preventing any back flow and therefore ensuring that the injection volume is stable.
Less part deviation

This also contributes to low part weight deviation, beyond that of the PMC 2 system. Studies by FANUC engineers in Japan with PBT moulding showed not only that part weight deviation with underfilling without PMC 2 was reduced to 52% with PMC 2, and also that it was further reduced to 19% with PMC 3.

The differences do however depend on the type of material being moulded, the differences with PP being even more impressive than with PBT, PMC 2 have been just 32% of the part weight deviation with normal metering system regulation, while PMC 3 achieved just 13% of the part weight deviation of the normal system.

FANUC has chosen to use multi-cavity moulds on both of the machines running the live demonstrations at Fakuma 2008, as Ted says that with the highly sophisticated and precise control systems offered with the FANUC machines, namely the Backflow Monitor and the Precise Metering Control 2&3 (PMC2&3), “we can demonstrate these features on any mould”.
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