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WITTMANN’s digital robot twin
With the introduction of the new R9 robot control system, WITTMANN impressively
demonstrates the potential which can be realized by the use of latest hardware and
software technologies in the form of increased efficiency and operational safety. A
significant functionality which has thus become possible is the digital robot twin,
which is now available as standard with the R9 control system and enables virtual
validation of the sequences to be carried out by the robot at any time – and
consequently without any risk for the processing machine or the robot.

On the left: a real production cell. On the right: the corresponding
visualization as a digital twin, on the R9 robot control terminal.

The R9 control system, already shown at the K 2016, offers an enlarged display
screen of 10.1" in portrait format (compared to 8.4" on the manual input terminal of
R8) and has a capacitive touch surface in line with the current tablet trend. This
surface now also supports gesture commands (wiping for page change and zooming
with two fingers), which makes the operation of the appliance even more intuitive. R9
is also equipped with several multi-core processors for improved performance
through optimal division of tasks. Time- and safety-relevant processes can now be

completely detached from the visualization level to ensure top-quality operational
safety and fastest possible response to critical incidents.
In consideration of these innovations, WITTMANN has developed some new
approaches to provide even better support for machine operators. The new
possibilities include visualization of the programmed sequence.
Virtual display of real processes
Based on its programming, the control system generates a virtual production cell,
parts of whose visualization can be zoomed with freely selectable perspectives,
which can be altered at any time. In this way, a digital copy (twin) of the actual
production cell and/or the robot is present in the control system. This twin has the
same attributes and characteristics as the equipment existing in reality and thus
enables simulation of the application-specific processes.

Left: R9 robot control with start screen. Right: R9 robot control,
the screen displaying the digital twin of a working cell.

As soon as the relevant parts of a robot program have been created, it is possible to
enter the simulation mode via the test menu of the control system. To distinguish the
virtual twin unmistakably from the real equipment, a luminous frame appears on the
screen of the R9 TeachBox in this mode, and the virtual robot is shown in the form of
a schematic image.
This mode also enables simulation of the injection molding machine based on
recorded key parameters. The simulation mode thus enables the operator to detect
any serious faults in the robot program very quickly without having to take the risk
involved in a real test run.
Highly complex sequences consisting of up to six simultaneous movements – such
as movements of all robot axes together with additional rotational axes – which could
cause the robot to collide with the protective frame or the tie-bars of the injection
molding machine, are no longer such “terrifying” programming tasks. Especially since
errors in the sequencing logic and potential synchronization problems with
overlapping and simultaneous functions can be detected. (For instance, the exact
position of a pneumatic axis is only known when it is in its end position, therefore
here the issue of a movement command should always be followed by checking
whether the end position has been reached before a new command is given. – By
contrast, a servo axis signals its position automatically at extremely short intervals.)
The digital twin is available for the entire process in every operating mode, including
“dry operation”, manual operation or step operation.

Running on a PC
In addition to using the digital twin on the R9 control system, it can also be started on
a PC. If the relevant device definitions are available there, a simulation run can
already be carried out before the program is entered into the robot, and possible
sequencing errors are detected at an early stage.
In such cases, the digital twin minimizes the unproductive time which must be spent
on machine setup in a production cell. For the logic sequence of the robot program
has already been tested on the PC beforehand – only the real positions of the robot
still need to be “taught” following data transfer.
The R9 control system offers yet another safety feature which goes beyond using the
digital twin. In manual operation and during dry cycles, the R9 control system
activates its anti-collision control. The latter continuously monitors the power input of
every single drive system. In the event of excessive deviations from the standard
value – and consequently an acute danger of the robot colliding with other
components inside the production cell – the drive systems are shut off immediately.
“With the detached visualization of the digital twin, we aim to achieve shorter setup
times and ensure trouble-free operation by means of preventive action. We are very
much looking forward to the pleasure of presenting all of this for the first time to our
customers at the Fakuma 2017”, says Martin Stammhammer, International Sales
Manager Robots and Automation Systems of the WITTMANN Group.
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The WITTMANN Group is a worldwide leader in the manufacturing of injection
molding machines, robots and peripheral equipment for the plastics industry.
Headquartered in Vienna/Austria, the WITTMANN Group consists of two main
divisions, WITTMANN BATTENFELD and WITTMANN, which operate 8 production
facilities in 5 countries, including 33 direct subsidiary offices located in all major
plastics markets around the world.
WITTMANN BATTENFELD focuses on the independent market growth in the
manufacturing of state-of-the-art injection molding machines and process technology,
providing a modern and comprehensive range of machinery in a modular design that
meets the actual and future requirements of the plastic injection molding market.
WITTMANN’s product range includes robots and automation systems, material
handling systems, dryers, gravimetric and volumetric blenders, granulators, mold
temperature controllers and chillers. With this comprehensive range of peripheral
equipment, WITTMANN can provide plastics processors with solutions that cover all
production requirements, ranging from autonomous work cells to integrated plantwide systems.
The syndication of the WITTMANN Group has led to connectivity between all product
lines, providing the advantage plastics processors have been looking for in terms of a
seamless integration of injection molding machines, automation and auxiliary
equipment – all occurring at a progressive rate.
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