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QUICK READ

The compact Profinet TBEN-S modules on
the robot pass on analog values as well
as digital signals to the pneumatic valve

Kirschenhofer Maschinen GmbH in NersingenStraß has made a name for itself as a special
machine builder, and also for the development
and manufacture of production plants for
catalytic converters. The now completed manufacturing cell for truck catalytic converters can
produce around 60 different types for customers.
Kirschenhofer uses state-of-the-art automation
technology to ensure that each catalytic converter meets the stringent quality standards and the
traceability of each individual catalytic converter.
Profinet I/O modules and the RFID system for the
ultramodern production plant come from Turck.
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Safety Service
Kirschenhofer Maschinenbau GmbH the special
machine manufacturer, guarantees safe tool changes
for truck catalytic converters with Turck’s BL ident I/O
system and TBEN-S I/O modules

Large engines produce a lot of exhaust gas. The exhaust
gas cleaning systems of a truck are thus sized accordingly. Up to six catalytic converter systems clean the
exhaust gases of a large truck engine. A catalytic
converter for a car and for a truck consists of three main
units: a monolithic ceramic block (mono), a fiber mat
wrapped around the monoblock and an outer metal
pipe. The ceramic block has a honeycomb structure.
The honeycombs are coated with a catalytically active
precious metal. Under the microscope, this so-called
wash coat can be seen to be extremely rough. As a
result, the coating has a surface area of up to 100
square meters per gram. The catalysis of carbon
monoxide, which converts hydrocarbons and nitrous
oxides into carbon dioxide, water, and nitrogen takes
place on this surface.
The fiber mat ensures correct positioning inside the
outer metal pipe and must have precisely the correct
density so that the exhaust gas does not flow past the
monoblock. The outer metal pipe provides the process
connection to the engine and the downstream exhaust
gas line of the vehicle. Major vehicle manufacturers
mount these three basic elements and other components themselves, depending on the type of catalytic
converter, in their vehicle plants. Monoblocks, fiber
mats, and pipes are supplied.
Hard stuffing vs. soft stuffing
There are two different processes used for mounting
catalytic converters: Hard stuffing and soft stuffing.
With hard stuffing, a monoblock with a fiber mat is
inserted under pressure into a pipe that is enlarged
beforehand to the required dimension. With soft
stuffing, the monoblock with a fiber mat is loosely
inserted into an outer casing and then compressed (or
shrunk) to the required dimension.
With both processes, the mounting of catalytic
converters in an automated manufacturing cell is
highly complex. As a result, many well-known vehicle
manufacturers now turn to Kirschenhofer Maschinen
GmbH in the Swabian town of Straß near Neu-Ulm. The
special machine manufacturer specializes in these
kinds of mounting machines and has acquired a
considerable amount of know-how. With 25 employees,
the company produces machines that are technological
leaders in their sector.

Kirschenhofer chose the TN-Q14 read/write head with IP67 protection due to its compact design

Flexibility and traceability
Up to 60 different types of catalytic converters can be
produced in a mounting plant for this major truck
manufacturer. These catalytic converters vary in size,
with round, oval or polygon cross sections, and are also
manufactured using the hard stuffing or soft stuffing
process. The plant has to offer a high degree of flexibility in order to handle all the variants without any refit
times. The batch of pipes, fiber mats and mono blocks
that were fitted in each catalytic converter must also
still be traceable after ten years. This enables any costs
or image damage to be kept to a minimum in the event
of any recall action.
RFID tool identification
Production faults are prevented and detected by the
machine during the manufacturing process. The
monoblocks, for example, are checked for cracks and
damage at the edges and any faulty parts are removed.
With the hard stuffing process, the pipes have to be
expanded to the required dimensions. Depending on
the geometry of the subsequent catalytic converter, the
different tools required are clamped into a machine
and mostly changed after a production batch. This
takes place several times a day, with batches of
between 200 and 1000 catalytic converters and a
production rate of around one catalytic converter per
minute. As the tools are stored in a central high-bay
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»We previously cabled everything
individually. There was a giant
conduit with cables and a lot of
wiring was required. Today we only
have one Profinet cable and a
power supply.«
Craig Craill | Kirschenhofer Maschinen GmbH

The TW-R30 tag at the top of the tool can also be read reliably
if it is mounted on metal

warehouse from where they are also used in other
machines, the customer required an automated tool
identification system.
“The customer has 20 different tools in use. The ID
number of the particular tool is stored on the RFID tag.
The machine uses the ID number to check whether the
correct tool was inserted and only then enables the
stretching of the pipe,” explains Thomas Schön, programmer at Kirschenhofer. With a force of between 30
to 60 tons exerted by the machine, the use of the
wrong tool would cause enormous damage and major
production failure.
The tool identification process was implemented
with Turck’s RFID BL ident system. The tools are fitted
with TW-R30-M-K2 tags for this, which are embedded in
the metal. Turck’s compact TN-Q14 HF read/write
heads are fitted at the tool holders. “We chose Turck’s
RFID readers due to their compact design,” said Craig
Craill, head of the electrical department at Kirschenhofer. The Q14 is only 14 millimeters high and offers a
maximum read/write distance of up to 72 millimeters.
Although the range is shorter in the metal environment, it is still enough to protect the read/write head
from colliding with the tool.
Optional wear detection
Another machine type from Kirschenhofer, of which
more than ten are already in use by a major German car
manufacturer, also checks the pipe diameter after the
stretching process and compares the value with the

tolerance values stored on the tag. The benefit of this
additional option is that the machine can detect during
stretching any wear on the tool, any material faults, or
operating errors. The maximum and minimum diameters of the pipe are also stored on the tag in the
current plant for truck catalytic converters. If this
function is required, it can thus be retrofitted easily.
 ensitive robot grippers
S
The empty and full pipes are transported between the
two processing stations in the plant by means of robot
grippers. The pneumatic gripper has to apply a different pressure depending on whether the pipe is empty
or full. The robot arm with a pneumatic gripper must
only use 2.5 bar to grip an empty pipe in order not to
squash it. The robot brings the pipe to the insert station
where it is filled with a monoblock with a fiber mat. It
then weighs around 20 kg and has to be gripped at 6
bar, so that it does not fall out of the gripper.
Profinet I/O module maintenance-friendly
and time saving
The relevant analog values are transferred to the
pneumatic valve using Turck’s compact TBEN-S2-4AO
Profinet I/O block. The IP67 module is fitted directly
on the robot arm and passes on the values from the
controller to the valve. A TBEN-S2-4AI module with
analog inputs returns the analog values of the pneumatic valve to the controller. “We previously cabled
everything. There was a giant conduit with cables and a
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Three read/write heads in
the tool holders ensure the
use of the correct tools

lot of wiring was required. Today we only have one
Profinet cable and a power supply,” Craig Craill
explained. “Today’s solution is also a lot more maintenance-friendly. If the customer has a problem, we look
at it and can see what’s going on precisely.” Another
robot gripper just has to transport the stuffed pipes
and therefore also manages with I/O modules with
digital inputs/outputs. For this, Kirschenhofer uses the
universal TBEN-S1-8DXP, with eight channels that can
be used as inputs or outputs.
“The problem with other I/O modules in this design
is the fact that they don’t have their own IP address but
have to be accessed via an internal bus. I can also
expand the Turck system as required without any major
effort,” said Craill, describing the differences between
TBEN-S and alternative products.
Turck’s TBEN-S multiprotocol modules talk three
industrial Ethernet protocols and can therefore not only
be used in Profinet but also in EtherNet/IP and Modbus
TCP. “We only use Profinet, although we are repeatedly
being asked by US customers whether we can also use
an Allen-Bradley controller,” says Craill. “However, we
nevertheless have our standard and can only work
economically if we keep to it. We have to technically
understand our system in every detail.”
Outlook
Craig Craill is looking forward to the TBEN-S2-RFID
modules recently launched. You can connect up to 32
addressable read/write heads in so-called bus mode in

Craig Craill and Thomas Schön (right) are just as impressed by Turck’s BL ident RFID solution
as by the TBEN-S-I/O modules

a linear topology. This reduces the wiring effort from
the read/write heads to the RFID interface. Furthermore, fewer interfaces are required, which in turn saves
costs and space.
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