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Tool identification with Tool-ID from Balluff at Volkswagen engine plant Salzgitter



When you embark on 
new paths, you learn 
them by actually 
walking them!
In a pilot project at the Volkswagen engine plant 
in Salzgitter, one of the flexible production lines is 
equipped with digital tool coding using Balluff RFID 
to verify the possibility of reducing tool chang-
ing times and making tool handling faster, simpler 
and more reliable. The decision makers knew that 
with Tool-ID from Balluff they have laid the foun-
dation for a great deal more valuable information.

Automobile manufacturers such as Volkswagen se-
cure their competitiveness especially with attractive 
and competitive products as well as through high qual-
ity, innovative production techniques, and managed 
costs. At the same time, changing customer desires, 
especially in times of increasing market saturation, de-
mand more product diversification, which for the cus-
tomer takes the form of a wider selection of variations 
and greater product innovations. This results in smaller 
production quantities per variation in spite of the same 
or even increased total quantities. For this reason, it 
was decided at the Volkswagen engine plant in Salzgit-
ter to change the machine concept from specialty and 
transfer systems to highly flexible machining centers. 
Considering, however, the high number of cutting tool 
changes needed on such machining centers, it be-
comes quickly clear why finding solutions for reducing 
the changing times to a minimum becomes crucial. 

How tool handling can be made faster, simpler and 
more reliable is seen in the example of one of their 
production lines in which the 1.6 liter and 2.0 liter mo-
tors are machined. These production lines are broken 
down into various work sequences, of which one of 
the more complex processes was selected in order 
to begin a pilot project with tool identification using 
industrial RFID (Radio Frequency Identification). This 
stage consists of eight dual-spindle machining cen-
ters for various drilling, milling and high-speed cutting 
operations. In this area around 800 tools are kept at 
the ready in the tool magazines. The total production 
line, however, includes around 3,000 tools carrying 

a Balluff RFID data carrier on 16 machining centers. 
Since cast iron is machined here and there are great 
demands on surface finish quality, tool changes are 
relatively frequent. The tool planners at Volkswagen 
are talking about over 200 tool change cycles per 
month in this production stage alone. The required 
time just for exchanging the tools on the machines 
and entering the necessary parameters in the ma-
chine controller, is estimated to be as much as 30 or 
more man hours per month. This includes removing 
the tools from the machines and manually entering the 
tool life on the respective tool identity cards. The ob-
jective was to replace the usual cards with industrial 
RFID data carriers in the tool holders in order to elimi-
nate manual entry of the tool data in the machine con-
troller. This also has the advantage of preventing entry 
mistakes when replacing or exchanging the tools. All 
the tool-relevant data is stored on the RFID data car-
riers in full, without errors, and is easily identifiable.

All around package for paperless tool information

The Tool-ID system from Balluff was used for retro-
fitting the digital tool coding in the existing produc-
tion area, the cutting tools, as well as the respective 
machining centers and presetters. This all around 
package represents the ideal interface between pre-
setters and machine controllers. It consists essen-
tially of the RFID data carriers permanently installed 
in the tool holders, and read/write heads integrated 
into the machines and presetters. Along with the in-
cluded software, this Tool-ID system is compatible 
with all commonly used technologies and was also 

Cover: Once merged and analyzed together, data from work-
piece tracking written using Balluff RFID data screws could, 
along with the data from the Balluff Tool-ID system, provide 
information about part-specific distinctive features.

As all the tools are mea-
sured on the presetter, 
they are detected and 
the data stored without 
contact on the Balluff 
Tool-ID system data 
carriers.



able to be easily integrated into the controllers. Now 
each tool is detected as it is measured in the preset-
ter and the complete tool data written without contact 
to the RFID data carrier in the respective tool holder. 
When a tool arrives at the machine for changing, it 
is simply placed outside in a read station for send-
ing the tool data to the machine controller. Another 
read/write head in the tool magazine links this data to 
the respective magazine pocket. Here is where data, 
such as run times, is written back. The Balluff Tool-
ID system considerably simplifies and speeds up the 
frequent tool changes. Each tool is reliably and trace-
ably identified. This simplifies the tool management 
and creates the foundation for optimal tool utilization.

Analyze data from different sources together

In addition, the staff from the business unit Engine 
Tool Planning and operative tool management realized 
quickly that more information could be obtained us-
ing the captured tool data: especially if this was com-
bined with other information such as data from the 
process, machine, or related to the workpieces and 
materials, etc. This would allow defect analyses and 
zeroing in on causes. One example are the studies 
of the wear behavior of tools, such as how resharp-
ened tools behave. Another example from this area 
is the possible analysis of differing wear behaviors of 
multi-step tools. Collected and documented findings 
offer opportunities for optimizing such tools. Another 
essential aspect is the merging of tool data with work-
piece and process data. This allows abnormalities in 
machining to be traced back to part variants and their 
characteristics as far back as the workshop. At this 
juncture, VW is already thinking about how to use data 
from the parts tracking as well. Here the Balluff RFID 
data screws are used, which are fastened to each part 
and allow seamless traceability of the engine blocks 
and cylinder heads through the machining process.

To make the tool management easier and per-
form defect and cause analyses, a complex data 
management system using Excel was estab-
lished. This is associated with its own Tool-ID read/
write station, at which every tool is also detected. 
At the same time this database represents the in-
terface for merging with data from other areas.

Left: Simple and secure 
handling of the tool data 
begins with the Tool-ID 
system from Balluff on 
the computer of the 
presetters. 

Below: In-house devel-
oped management of the 
tool data based on Excel 
makes tool management 
easier and is at the same 
time the data inter-face 
for defect and cause 
analyses.

The read/write stations installed outside the machining centers send 
the data to the machine controller quickly and securely.



Summary

Volkswagen estimates that the investment in the Bal-
luff Tool-ID system will be returned in just 19 months. 
In other words, retrofitting the tools with RFID data 
carriers and equipping the machining centers, pre-
setters and inspection stations with read/write heads 
will quickly pay for itself alone through the savings 
in setup times, which was the original goal. This 
does not even take into account the more secure 
data handling, greater availability or the wear opti-
mization that result from the new approach. Not to 
mention the benefits from more detailed defect and 
cause analyses, which Volkswagen intends to ex-
pand over time using the Balluff Tool-ID system.
  

The Volkswagen plant in Salzgitter

The Volkswagen Werk Salzgitter is the main engine 
plant for Volkswagen and is one of the largest of its 
kind. Some 7,000 inline, Vee-, Vee-inline and W-con-
figuration gasoline and diesel engines for cars and 
trucks are produced here every day. The total in-
cludes over 200 versions, from 3- to 16-cylinder, 
with displacements from 1.2 to 8.0 liters. In 2015 this 
amounted to exactly 1,518,136 engines. Every divi-
son in the company makes use of this engine pool.

Until now all the tools were accompanied by inconvenient tool identity 
cards. 

The tool magazine in the machining centers are also equipped with read/
write heads from the Balluff Tool-ID system.
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