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Industry 4.0 Initiatives

by Markus Mittermair
REHM THERMAL SYSTEMS

During the age of computer-controlled pro-
duction sequences, abbreviations like CAM,
CAD and CNC are a common part of manufac-
turing reality. When the term “Industry 4.0”
made its first public appearance at the 2011
Hanover Trade Fair, the associated content was
new to only a certain extent. The targeted re-
sults of the “4th industrial revolution” are now
commonplace at many companies in the high-
tech industries—and they’re undergoing con-
tinuous further development.

The idea of globally networked production
processes by means of which machines com-
municate with each other directly via the Inter-
net of Things (IoT) and forward data acquired
with sensors and learn from each other at first
sounds like science fiction. Nevertheless, many
of the factors which are seen as prerequisites for
Industry 4.0 are already a reality. And the reas-
suring news is that it doesn't (yet) work without
human involvement.
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Industry is already working with highly
complex, computer-aided, and to a much great-
er extent, computer-controlled processes. CNC
milling machines are highly precise CAD pro-
grams that convert 2D plans into 3D models—
from materials management, planning and pro-
duction, right on up to sales logistics, none of
these sequences would be conceivable without
a computer.

However, combining them is new. Data from
processes which were logged and processed sep-
arately in the past are now collected at central
computers, where they’re evaluated and com-
bined by complex software systems. Entire se-
quences can be fully monitored and controlled
in this way. And this will now be followed by
global networking of the machines?

Development of an Industry 4.0 standard is
a harmonization process (i.e., worldwide stan-
dardization of technical data communication).
The unmanageable amounts of data resulting
from industrial data collection at various com-
panies, which accumulate on a daily basis, the
so-called big data, would have to be channeled
and prepared in order to be made available as
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smart data in a usable form. The experts see this
as one of the major challenges. Specialists are of
the opinion that the creation of an Industry 4.0
standard will take at least another 10 years.

Standards exist already which are intended
to regulate certain areas of the field of electron-
ics. For example, DIN EN 61690-2 ap-
peared already in 2001 and speci-
fies the data exchange format
for the development of elec-
tronic circuits, namely the
electronic design inter-
change format (EDIF).
But this has nothing
to do with interdis-
ciplinary data ex-
change.

Worldwide stan-
dardization is in-
comparably more
difficult than stan-
dardization at the
national level. An
example from another
field of endeavor will
help to elucidate this
point. In 1887, Ludwik
Lejzer Zamenhof published
the fundamentals of Esperanto,
which are still valid today. Esperanto
was supposed to be an easy-to-learn, neutral
language which would facilitate international
communication. There’s a community which
keeps Esperanto alive, but after nearly 130 years
the language has by no means become interna-
tionally accepted.

But there are international standards which
everyone works with today. Where data trans-
mission is concerned, standards like TCP/IP,
LAN, WLAN and Bluetooth are now used world-
wide—and the Internet wouldn’t function at
all without at least a minimum level of global
standardization. In other areas, things continue
with national standards.

But without the advanced developments of
the high-tech industries required to automate
their own manufacturing processes, further
considerations regarding a project with such
globe-spanning goals as those set by Industry
4.0 would never even have cropped up.

Industrie
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However, some companies are making con-
tributions to advancing the consistent integra-
tion of computer systems into the entire pro-
duction sequence during product development.
They have recognized the fact that computer-
aided sequences assure that conditions are held

constant even in highly complex, sen-
sitive systems. Embedded com-
puting was routine practice at
the systems long before it
became a matter of pub-
lic focus.
With embed-
ded computing,
the computer con-
troller doesn't
take over for the
user, but rather
makes it possible
to manage ex-
tremely complex
and variable pro-
cesses in a clear-cut
manner, and to keep
them under control.
Of course the require-
ments, as they’ve evolved
in recent years in the field of
electronics manufacturing, and
thus PCB production as well, necessi-
tate further development of the production
systems. Processes that were very difficult to im-
plement just a few years ago are now standard
practice in daily production. Thanks to master
software solutions, systems can be used more
flexibly and efficiently. Machine utilization is
being optimized, and good quality is assured for
production output.

These “intelligent” software solutions en-
sure that equipment can be reliably controlled
and monitored. It's a closed system consisting
of monitoring tools and various modules, each
of which completes its own individual task.
Enormous amounts of data are acquired by the
modules from the system, and monitored. Mas-
ter software compiles the data and evaluates it
(i.e., to keep the specified parameters constant
for the respective manufacturing profile).

The modular system can be assembled into
individualized packages and matched to the
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customer’s respective requirements. Custom
tailored master software is available for each
system type. Customizing is an extremely im-
portant factor in times of flexible manufactur-
ing conditions. Thanks to computer control,
entirely new possibilities are being created with
these greatly varying software options. Manual
selection of the required product profile—al-
ways a latent source of error in actual practice—
can be handled with software support while
the process is running. The danger of executing
production processes with incorrect parameter
settings is minimized.

This type of complex control opens up new
dimensions of flexibility as well. For example,
four production lines were set up with identi-
cal equipment at the facilities of a customer of
the German reflow system company. Intelligent

software solutions and linking to PPS software
via the XML standard make it easily possible
to administrate and optimize product change-
overs, as well as energy management across all
systems. A product which is manufactured to-
day in system 1 can be run on system 2, 3 or
4 tomorrow without delay, and optimizations
are suggested for the sequence and the profiles,
thanks to product profiling and production
control. A production profile can be accessed
from any system at any time via the master soft-
ware—not only at identical, but rather at simi-
lar or event different systems as well.

Where profiling is concerned, it has been
teamed up with a technology partner. The pro-
filing module from KIC enables detailed profile
creation for new products. It’s relatively easy to
set up in just a few steps. The settings are saved
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as reference values for other applications. On
the basis of these values, the system is capable
of making temperature suggestions for similar
product lines. If the same product is manu-
factured again at a later point in time, and if
something has been changed in the system...
no problem. The controller precisely duplicates
the preset conditions, or displays the differenc-
es. This is also an important factor for quality
assurance. Many of today’s system developers
agree: this is the only way to reliably maintain
current quality standards in the face of ever
stricter technical requirements demanded by
the market.

Integration of highly specialized software
into manufacturing sequences will become
more and more commonplace in the future and
all over the industry.

Systems and processes will be managed,
monitored, analyzed and optimized. Produc-
tion work orders, product data, efficiency and
status data, specified settings, archived profiles
and current values are all used to control the

INDUSTRY 4.0 INITIATIVES continues

systems, to prepare product documentation
and for analysis purposes.

Data volumes are becoming larger and
larger, and keeping them under control and
assuring their security are crucial factors. Data
security will be one of the great challenges of
Industry 4.0. Global exchange of sensitive pro-
duction and corporate data is still viewed with
skepticism by many global players.

In the meantime, some companies, such
as Rehm Thermal Systems, have long since
implemented the ideas which serve as a basis
for Industry 4.0 for their own internal devel-
opment. The industry has to think ahead of
the future. smr

Markus Mittermair is in software
development at Rehm Thermal
Systems.
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