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The new service concepts profiled in 
this o-com distinctively break away from 
traditional approaches. They fundamen-
tally change processes and represent the 
current state of the art. Their progressive 
nature is immediately apparent. With 
the advent of condition monitoring and 
augmented reality, optima is initiating an 
unprecedented new era of service. 

The technical advances that take place 
inconspicuously in the background are 
none the less spectacular, for example a 
filling system that is continuously refined 
in the company every year according to 
an established principle. The system runs 
practically invisibly in the machine and 
provides the required results. Unless you 

compare it directly with other systems, you 
would never notice it. But one hears that 
the system and the experience behind it 
are years ahead of the competition. 

This o-com also reports on a system 
developed under difficult conditions. In 
this project, the packaging material was 
still undergoing development even during 
the project planning and realization phase. 
The packaging technology had to be 
modified accordingly for the changes in 
the packaging material. Although such a 
project is perceived as non-ideal by staff, its 
completion was relatively unproblematic 
and harmonic. All scheduled deadlines 
were complied with. A critical factor in the 
success of such projects is the refined state 

of our modular equipment, which makes 
it much easier to react quickly to unanti-
cipated and changing requirements – yet 
another example of significant technologi-
cal progress.

What is the common denominator 
underlying all these technological deve-
lopments? our commitment to working in 
partnership with our customers. Teaming 
with customers consistently leads to the 
best solutions. It is no coincidence then 
that the latest service concepts have 
been and continue to be developed with 
customers “in the field” and not just in the 
laboratory. This is the only way to ensure 
that advancing technology actually keeps 
pace with customer requirements. 

Intelligent  Packaging Machines
Creative Solutions.  Wide Variety.  Sheer Excitement.
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DeFINITIoN: 

linear motor

Compact

A newly built street in Schwäbisch Hall was 
ceremoniously inaugurated on July 14. It is 
named after Dr. Max Bühler in recognition 
and appreciation of “a visionary business-
man who established the foundation for 
far-reaching developments.”, remarked 
Schwäbisch Hall Mayor Herrmann-Josef 
Pelgrim in his speech. In addition to the  
optima owner family Bühler, guests inclu-
ded numerous representatives of the city 
and local communities, neighboring com-
panies, friends and optima employees.
After completing secondary studies at 
the Realgymnasium Schwäbisch Hall, Max 
Bühler studied languages and literature 
in Tübingen, oxford and Bonn, where he 
received his doctorate in 1934. He taught 
at various schools in the german state of 

optima conducted a customer survey 
at the Interpack 2014. By participa-
ting, customers also supported a 
good cause: for every survey filled out, 
optima donated eUR 20 to Doctors 
Without Borders. 

The total amount was rounded up and 
Sabine Gauger (Director of Marke-
ting at Optima) presented a check for 
eUR 2,000 to Dr. Susanne Berlinghoff 
on July 9. 

As a company with operations  
around the world, optima has sup-
ported "Doctors Without Borders" for 
many years. The organization helps 
people worldwide, delivering medical 
aid to those affected by conflict or  
disaster. 

A linear motor is a type of electric motor. 
In contrast to conventional rotary motors, 
a linear motor does not provide torque 
(rotation) to the object it drives but rather 
pushes it along a straight or curved path 
(translational motion). Drives for linear 
movement such as electromagnets and 
moving coils whose principle cannot be 
infinitely extended linearly are not conside-
red linear motors but belong to the broader 
group of linear actuators, of which linear 
motors are a sub-category. 

14,600 ACTIve DAyS oFFICIAl INAUgURATIoN  

Dr.-Max-bühler-straße  

oPTIMA CUSToMeR SURvey 

linear motors are used in machine tools, 
positioning systems and handling systems 
in processing centers. In conventional appli-
cations, thrust is generated by a rotary elec-
tric motor and transformed by gears into 
translational (linear) motion; the movement 
is brought about indirectly, in other words. 
linear motors on the other hand directly 
provide translational motion, which is why 
they are also called direct drives.
linear motors have the advantage of high 
acceleration up to 6 g and straight line 

speeds up to 800 m/min (48 km/h). The 
maximum force that can be achieved by 
asynchronous polysolenoid linear motors is 
currently 30 kN.

The linear motor was invented at the same 
time as the rotary motor. Charles grafton 
Page patented a linear solenoid motor 
with slider crank in 1854 (US Patent 10480, 
"Improvement in electro-magnetic engi-
nes"). The machine was designed to propel 
locomotives. 

(Source: Wikipedia) 

Baden-Württemberg until the outbreak 
of WWII. Dr. Max Bühler escaped from 
captivity in 1945. After returning home, he 
took over management of optima from 
his father and began with reconstruction 
of the company, which had largely been 
destroyed during the war. Filling machines 
continued to be produced, but the strategic 
decision was quickly made to expand to 
include packaging machines, an area in 
which Dr. Max Bühler was a pioneer. His 

openness led to the rapid establishment of 
successful business relationships abroad. In 
the 1980s, he pushed the further expansion 
into the paper hygiene range of machines 
(diapers, sanitary napkins). Dr. Max Bühler 
was awarded the order of Merit First Class 
of the Federal Republic of germany. He also 
served as a board member in various spe-
cialist industry organizations. At the time 
of Dr. Max Bühler’s death in 1988, optima’s 
workforce had grown to 350. 

Check presented  
to "Doctors without 
borders"

NeW APPReNTICe TRAININg CeNTeR

Specialist staff with excellent techni-
cal skills are in high demand around 
the globe. It is therefore all the more 
important to invest in the technicians 
of tomorrow and their future care-
ers. optima do Brasil inaugurated 
its first apprentice training center in 
the country this past August and has 
hired its first ten apprentices between 
the ages of 18 and 24. 

Masters of packaging 
machines

40 year anniversary  
at Optima

For the past 40 years Rainer Feuchter 
(Chief Technology officer and co-owner of 
optima Consumer) has been active within 
the packaging industry. He began his app-
renticeship at the age of 15 at Kugler gmbH. 
At the end of the 1980s, Kugler gmbH built a 
new plant in Hessental. In the meantime the 
technician Rainer Feuchter earned further 
qualifications,  but always remained true to 
the company which enabled him this training 
program. 

In November 1994, however, he had the 
great wish to have his own company and 
so together with his wife Sigrid, he founded 
the company S.F. vision. The link to optima 
became closer as the company grew. In 2000 
the optima group then decided on part 
ownership in this company. S.F. vision and 
optima each continued to work on their own 
solutions. In 2005 Rainer Feuchter therefore 
decided to organize sales & distribution in 
cooperation with optima and customer ser-
vice was undertaken jointly. Success proved 
him right. In 2012 the next step followed and 
optima Consumer gmbH was born.

In the words of Hans Bühler (Ceo of the 
optima group): “Ambition, extraordinary 
energy and total dedication beyond the call 
of duty” can describe the character of Rainer 
Feuchter (56).  He is happy to call himself a 
lateral thinker and would like to leave his 
mark – and he has already done so. 

Centro de 
Capacitação e 
Treinamento 

The CCT (Centro de Capacitacao 
e Treinament) is overseen by luiz 
Roberto Santana, a long standing 
employee who was previously in 
charge of the nonwovens shop at the 
Brazilian site. “young people want 
training and I will do my best to teach 
them new vocational skills,” says San-
tana about his new assignment. The 
two-year apprenticeship to become 
a packaging machine specialist will 
focus in particular on mechanical and 
electrical systems. 
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Case study

PeRSoNAlIzeD HoTel SUPPlIeS 

Tubes? bottles?  MODulINe! 

Cosmetic products for  complimentary hotel supplies have 
unique process requirements. The hotel industry places value 
on individuality and high quality for the products it supplies, as 
they are intended to communicate and promote the image of 
the hotel. At the same time, often only small batches are produ-
ced with personalized packaging. suppliers of these hotel cos-
metic products are thus faced with the challenge of providing 
flexible, cost-effective, small batches of top-quality articles with 
appealing packaging. 

optima Consumer has developed an 
oPTIMA MoDUlINe unit that can process 
both tubes and bottles for a german manu-
facturer of such cosmetic articles.  Sham-
poo, shower gel and lotions are filled into 
the containers. The Moduline machine con-
cept is fundamentally flexible. In addition 
to being able to process tubes and bottles 
with the same machine and practically the 
identical process, functions can be easily 
added later or modified in the process. 

Two container types, 
one process

The tubes are delivered upright in 
boxes. As usual, the bottom parts which 
will later be opened by the consumer 
are sealed, and only the tops are open 
for processing. The shape at this stage 
is a round sleeve – the typical tube form 
of the container will be created later in 
the process. Machine operators open the 

boxes and load them manually. The tube 
blanks remain in the box. The first station 
in the machine is a lifter that transports the 
cartons steeply upward two rows at a time. 
The machine takes more blanks from this 
store as needed.

A six-axis robot programmed by opti-
ma Consumer takes one row of tube blanks 
at a time from the boxes, moves them the 
necessary distance apart from one another 
and inserts them into transport pucks with 
the opening upward.  The pucks transport 
the containers through the machine. There 
are different pucks available for the various 
formats, making it possible to quickly 
switch to another format.

A label is attached to the tubes before 
filling. To achieve this, the unprocessed tu-
bes are raised from the pucks at the labeler 
and rotated while the self-adhesive labels 
are affixed. The tubes and bottles remain 
upright both here and throughout the en-

tire process, which makes the process more 
secure compared to horizontal positioning 
and the associated rotation of the tubes. 

A mass flow system fills the tubes eight 
at a time. After filling, the containers in the 
pucks are pushed laterally a few centime-
ters from the linear process direction, and 
are picked up by transport rakes. The ad-
vantage of this approach is the time saved 
compared to purely linear transport. With 
linear transport, all eight filled containers 
would first have to be transported away 
from the filling needles before a new filling 
process for the next eight containers could 
be started. Moreover, the often foaming 
products are not suitable for incremental 
filling and moving the filling needles would 
be too technically complicated to execute. 
The time gained by the transverse move-
ment has been “invested” in a quiet, gentle 
filling process. 
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Case study

A typical feature of the Moduline is the 
flexibility for future modifications. Should 
product requirements change, the filling 
system can be modified at any time, for 
example by incorporating piston pumps 
or other filling systems. The same applies 
for the sealing process, where dispenser 
pumps for example could also be accom-
modated. The Moduline unit has been 
designed for both cold and hot filling. Com-
bined with a stirrer in the product tank, all 
product requirements of hotel cosmetics 
can now be met. 

Compact size,  
easy access

Although the machine was planned 
by optima Consumer for an existing tight 

Following filling, the containers are 
transported with two rakes, each equipped 
with their own drives, which each synchro-
nously take charge of four containers in 
pucks. This ensures quick, precise transport, 
even for large formats – up to 40 kg per 
cycle. The products then continue to the 
next stations for processing four at a time.

recognizing the 
square

Before closure, the tubes are first 
oriented. The previously attached labels 
bear an orientation mark in the form of a 
small, inconspicuous square, recognizable 
by optical sensors, enabling the position of 
the tubes in the pucks to be determined. 
The tubes are subsequently rotated into 
position for sealing. It is important that the 
lengthwise weld seam  does not obstruct 
the printing on the label. After the tube 
material has been heated at the heating 
station and has been completely closed by 
the sealing tool, every container features 
the familiar tube fluting and has been em-
bossed with a batch number. A number of 
“empty” transport cycles allow time  to cool 
the tubes so the weld seam can be per-
fectly cut. (The “empty stations” are sealing 
stations for bottle processing, which are 

unoccupied during tube processing and 
whose space can therefore be used). The 
sealed tubes then reach a check weigher, 
where units with incorrect weights are 
rejected. 

Bottle processing is nearly identical, 
except that the containers are fed manu-
ally. The machine has been designed to 
accommodate a fully automatic bottle 
unscrambler as soon as higher outputs are 
required. After labeling and filling, the bott-
les are fitted with screw caps in two stages 
with pre- and post-screwing. 

Thanks to the puck transport system, 
format changes are quick and easy, even 
between bottles and tubes. All format parts 
can be changed without tools via quick-re-
lease fasteners. Changes in filling and other 
values can be entered via the formulations 
stored in machine control. Furthermore, the 
machine is equipped with a clean-in-place 
system that is completely automatic. The 
filling needles are moved to their cleaning 
positions and rinsed. Cleaning programs 
vary from product to product. A complete 
switchover of format and product can be 
achieved within only 20 minutes, including 
the CIP process, which can run in parallel 
with format changes. The mass flow system 
here brings with it considerable time sa-
vings relative to other filling systems. space with predefined connection loca-

tions, the system is nonetheless convenient 
to monitor and access, with large glass 
doors that reach to the floor. The return 
transport of the pucks also takes place 
within the machine housing despite its 
open design.  optima Consumer coordina-
ted the overall planning and interfaces in 
consultation with the customer and other 
suppliers (final packaging). 

The machine is currently designed for 
three tube formats of 19, 25 and 30 mm 
diameter as well as cylindrical and oval 
bottles. Bottles up to 100 mm in diameter 
and tubes up to 50 mm diameter can be 
processed.  The tube seal can also be cut in 
various ways, including oval, wavy shapes 
and hooks. The output of the machine is 
currently 120 bottles/min and 200 tubes/

min. In this specific example, the output of 
the MoDUlINe could be increased to 240 
units/min if needed. Another important 
figure: as mentioned above, a total of 24 
boxes can be stored in the processing line 
which, depending on the format, corre-
sponds to a buffer of 30 minutes to one 
hour, during which the machine is supplied 
with containers and can run without opera-
tor intervention. 

The machine was exhibited at optima’s 
stand at Interpack. In September it was 
delivered to the customer on schedule. 
Regular production started at the end of 
october. 

weight stored  
in rfID

The filling weight check works with a 
system specially designed for the flexible 
puck transport system. variations in the 
weight of the plastic and laminate contai-
ners are negligible because the material is 
so uniform. There are however considerable 
differences in weights of the transport 
pucks. To avoid an additional tare weighing 
station, optima Consumer has equipped 
the individual pucks with an RFID chip. Be-
fore each batch, the empty transport pucks 
pass through the check weigher, where the 
individual empty puck weight is stored on 
the chip. The weight of the puck and the 
filled tubes is measured later in the process 
when they pass through the check weig-
her. The stored (constant) empty weight 
is subtracted from this weight by the 
software, and the result gives the precise 
filling weight of the tubes. The customer 
also has the option of using the results of 
the checkweighers for trend control of the 
filling system. However, filling accuracy 
is already at a very high level today. It is 
expected that in production, the accuracy 
will be much better than the contractually 
guaranteed maximum standard deviation 
of +/- 0.5 srel. 
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DIAPeRS

  
with inline manual loading station

what counts in packaging diapers is output. OPTIMA packaging 
lines equipped with inline manual loading stations are ideal for 
achieving high performance. A specific stacker (for “picking” and 
transferring the products) plus the packaging machine have been 
combined in the most recent version.

In the production and packaging of 
diapers, good products end up getting 
rejected – sometimes intentionally, other 
times unintentionally. The reasons for this 
range from quality control to downtime 
of machine parts, whether planned or 
unplanned. Taken together, these products 
are often too valuable to simply throw 
away, which is why optima offers machine 
solutions for returning these diapers to the 
packaging process. 

“At high line availabilities of more than 
90% for the overall system, an inline option 
makes sense,” explains Andreas Rothbauer, 
engineering Manager at optima Nonwo-
vens. “Inline” means that the previously 
rejected adult diapers are manually retur-
ned and re-fed to the running production 
and packaging process. An offline version 
would only work if no products were fed 

into the production process in parallel. 
Standstill however is a rare occurrence for 
the machine availabilities cited above. “The 
machine would have to be intentionally 
stopped in this case to feed these pro-
ducts back in,” says the expert. “The offline 
version would therefore have a negative 
effect on the outstanding line availability. 
Investments to maximize line availability 
and productivity would be negated. Clearly 
an inline version is the only thing that 
makes sense here.”

Good products 
remain good

The current machine design in which 
the stacker and the packaging machine are 
combined into the oPTIMA packaging line 
has a number of key advantages. The new 

brand new

installation technology reduces the requi-
red material and labor. The switch cabinets 
are directly integrated into the machine 
framework, cable ducts are pre-installed, 
and cable lengths have been optimized to 
be as short as possible. The system is equip-
ped with a pluggable BUS system for safety 
equipment, which significantly reduces the 
amount of cabling work involved. (Without 
a BUS system, all functions such as safety 
switches would have to be wired individu-
ally. With a BUS system, all of this equip-
ment is connected in a circuit.) Installation 
of the pneumatic connections has also 
been simplified in this design. overall the 
time required for installation is conside-
rably reduced and operation can start up 
quickly after a very brief installation period. 
Moreover, the straightforward, transparent 
machine design boasts significantly impro-
ved sound insulation. 

Falsely rejected good products can be re-introduced to the packaging chain; machine effeciency is maintained
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Case study

PARTNeR FoR PeRFeCT CoFFee

Innovation vs. tradition?
Coffee in Italy is, more than in other countries, a way of life.  At a very famous and 
iconic coffee roaster a new packaging material is set to make history over an 80 
year legacy. Not surprisingly, the search for a new packaging material to replace an 
established one in use for the past 80 years is a delicate matter. emotions, techno-
logy and costs: the right solution needs to take all three into account.

For 80 years now, the customer’s 
ground espresso roasts have been sold 
exclusively in metal cans. Consumers often 
have a strong affinity for these kinds of 
traditions and moreover, a metal can conti-
nues to communicate quality. 

SoftCan made from a film roll in 2011. ex-
tensive acceptance testing was conducted 
in selected shops to answer the following 
questions: How do buyers perceive the 

The roaster (nonetheless) actively 
pursued a suitable alternative to the metal 
can but was unsuccessful for a number of 
years. Then the company encountered the 

extensive preparation and trust

From foil roll to sealed SoftCan, filled with coffee: One line, 11 m long, 4,000 units/h 
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Case study

haptics and optics of the packaging? Where 
is there potential for improvement? Custo-
mer opinions were collected and analyzed 
to further refine and modify the SoftCan 
– a process that lasted more than a year 
and was undeniably a challenge for the 
roaster, optima and the film manufacturer. 
Moreover, the customer considered process 
stability, costs and additional issues in ma-
king its final decision for the SoftCan. 

A stable relationship of trust is essential 
for this kind of development task, emphasi-
zes optima project head Michael Wittmann: 
“We want to be a partner for our customer, 
not just their supplier.” operative teams 
developed a number of promising propo-
sals, followed by mutual visits by upper 
management.   This broad base served as 
the launch platform for the project. 

The customer has been using the Soft-
Can since late 2013. The packaging material 
and its production process today com-
pletely meet the specified requirements, 
including the perception of high quality. 
The advantages are a new unique selling 
proposition at the PoS and cost savings.

Today the SoftCan is the first refill 
packaging for all ground “caffès” of this 
traditional Italian company. The metal can 
continues to be supplied, but the SoftCan 
packaging fits exactly into the metal can, 
so that the end consumer does not need to 
transfer the coffee from one container to 
the other. (Which is not recommended any-
way. Coffee residue spoils in the metal cans 
and quickly compromises the quality of the 
fresh coffee.) With the introduction of the 
SoftCan, the roaster was able to sufficiently 
reduce the price to increase sales of the 
brand for everyday use. Whereas coffee 
from this high quality brand name was pre-

viously popular as a gift in particular, now 
the SoftCan has the positive “side effect” of 
opening up an additional market segment. 
The logistical advantages are undeniable, 
since air no longer needs to be transported 
in the metal cans. At the same time, the 
space needed at the company to store the 
containers is reduced. 

The SoftCan line consisting of package 
production, filling and closing takes up 
just half the space previously required for 
filling and closing the metal cans alone. The 
dimensions of the new system are com-
pact, with a length of eleven meters and a 
width of three meters. The system’s design 
is intentionally rational and transparent. All 
feed equipment for the packaging material 
components is located on one side of the 
machine, making it easy to observe and 
access the operating side. The HMI control 
console can be flexibly moved along the 
entire length of the machine. 

ensure that the protective gas remains in 
the packaging material. 

Two oPTIMA SD2 auger fillers then 
dose the proper amount of coffee into 
the containers via a lock valve. The filling 
system carries out continuous weight opti-
mization in accordance with the european 
Prepackaging Directive, and the results 
achieved are approximately twice as exact 
as required, which helps conserve product. 

The two-lane dosing system has been 
designed to accommodate the transport 
puck. The specific weight of the puck is 
stored in an RFID chip attached to each 
puck and is transmitted wirelessly to the 
filling system. Because weight deviations of 
the packaging material are negligible, no 
tare weighing is necessary in this system. 

one gross weight check per filling station 
is sufficient to achieve exact filling results. 
The specific puck weight and the general 
weight of the (half-finished) SoftCan are 
subtracted from the gross weight. Devi-
ations from the optimum are recorded, 
statistically analyzed and used to control 
the filling unit via the internal bus system.

Inert gas flushing also takes place in 
the filling station, both for the coffee feed 
and during the actual process of filling 
the container. Because coffee is a product 
that easily scatters, filling takes place in 
a “below-surface process” to keep the 
machine clean. The product is not simply 
dropped into the container but filled below 
the existing product surface. To achieve 
this, the container is first elevated and then 
gradually lowered as the fill level increases. 

Key facts

softCan vs. metal canPackaging offers perspectives

every SoftCan consists of multiple 
components that are inserted into one 
another and sealed together. First, material 
is rolled off the printed film roll, shaped 
into a cylinder and sealed to form a con-
tinuous tube from which the “bodies” are 
precisely cut to later form the container 
walls. The bodies are loaded into pucks in 
the transport system. The next processing 
steps take place on four bodies at a time: A 
two-piece bottom is attached to the tubes 
and induction sealed to obtain a stable, 
air-tight closure. A rotation station then 
flips the containers to rest on their bases. 
A nitrogen purging station follows, where 
the SoftCans are flushed via cylinders that 
start at the bottom and move upward to 
create a nitrogen atmosphere inside the 
can. The film cans are then transported 
under laminar flow to the filling station to 

enhanced functionality and precision in less space

lOGIsTICs

 h empty packaging: 1 truckload  
of SoftCan material replaces  
23 truckloads of metal cans 

 h Filled packaging: For a truckload of 
60,928 units, SoftCans save 6.398 
tons per transport route

 wArehOusING

 h The warehouse space required for 
SoftCans is 23 times less than that 
for metal cans, for the same amount 
of inventory

DIsPOsAl

 h The SoftCan has a tare weight of 
only 24 g, compared to 129 g for a 
metal can!

 h lower packaging weight = lower 
fees which need to be paid for the 
green Dot recycling program (in 
germany)

 h The SoftCan can be simply crumpled 
up and thrown away. The conside-
rably lower volume of waste with it 
is already apparent in the household 
garbage can.23 x

129 24

softCan  = Manufacture of the packaging container in the machine, directly prior to filling and capping 
Metalldose  = Manufacture at metal packaging material supplier

All good: station for transferring tested SoftCans to the final packaging.
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Case study

The system is also sealed to prevent pro-
duct from escaping. Furthermore, a suction 
device on the exterior of the filling station 
captures the small quantities of product 
dust that escape the barrier.

The containers are likewise closed un-
der a gas atmosphere. A unique feature of 
the customer’s process is that the SoftCans 
are sealed under inert gas with overpres-
sure, which improves the stability of the 
coffee and enhances the haptic experience 
of the product, since consumers associate 
minimal “give” when a package is squeezed 
with quality. A peel-off lid is attached for a 
gas-tight seal. The lid is first combined by 
the machine with a stabilizing ring, then 
both are inserted into the container after 
which all components are sealed together 
via induction. This method guarantees a 
residual oxygen content of less than one 

percent, an unparalleled market achie-
vement for a fill quantity of 200 grams. A 
re-closable cover is attached to complete 
the packaging process. 

The finished SoftCans that pass ins-
pection are removed from the pucks via 
grabbers and placed on an outlet convey-
or. Packages that are determined via the 
numerous sensors to be defective are re-
moved from the pucks in a special removal 
station. The empty pucks then automati-
cally return to the system’s transport cycle. 

The overall availability of this optima 
system by far exceeds that of the previously 
installed solution. 200 grams of ground 
coffee are filled into each SoftCan, and the 
machine reaches an output of approxi-
mately 4,000 packages per hour.

The requirements in this project were 
clearly defined from the very beginning, 
but not all the necessary solutions were 
available. This meant that the development 
of the packaging and the machine took 
place at times in parallel. In this phase, the 
new overpressure induction sealing tech-
nique was developed, numerous details 
were tested and the process sequence was 
adjusted. For example, films and rings were 
initially processed and sealed by hand in 
optima Consumer’s packaging laboratory. 
The insights obtained, regarding resistance 
to pressure among other factors, were very 
helpful in the induction sealing process.  
Another insight was the importance of 

how the peel-off lid film is oriented in the 
stack. These tabbed lids must be properly 
arranged to offset their varying material 
thickness, otherwise the stack will tip to the 
side and result in process errors. 

The teamwork continued as the system 
neared operational readiness. An existing 
hall at optima in Schwäbisch Hall was 
transformed into a food-certified produc-
tion site. The Italian customer installed 
an industrial coffee grinder and a silo and 
delivered tons of coffee beans in big bags. 
Packages were tested on-site at optima in a 
water bath with overpressure to verify that 
the containers would meet the strict re-
quirements. Material aging processes were 

simulated and staff were trained on the 
machine while it was still being completed. 

Production of the first SoftCans sold in 
Italy in fact started in Schwäbisch Hall. Mar-
ket entry and the accompanying marketing 
campaign took place during the planned 
window of time. The SAT in Italy took place 
in January 2014, 16 months after the order 
was received.

And today? “Con me tutto bene la 
macchina sta rispondendo bene il mio 
team è contento e lo sono anche io,” re-
ports the head of packaging. (“Everything 
is fine with me, the machine works great, 
my team is happy and so am I.”) 

Convenience at the 
touch of a button

Although only one packaging format is 
currently being produced at the roaster’s 
site, formats of up to 137 mm in diameter 
and 200 mm in height can be easily accom-
modated. Product changeovers require 
nothing more than minimal cleaning and 
switching of the film roll. It is important 
that the coffee types are easily recognizab-
le at the PoS with different labels and color 
schemes, analogous to the metal cans. 

The bean types and roasts have 
different product characteristics, such as 
grind and bulk density. Parameters for each 
product type are saved in the system’s re-
cipe memory to facilitate an optimal filling 
process. Product types can be switched 
with the touch of a button at the HMI; 
mechanical work is not necessary.

In parallel from the very beginning: 
packaging and machine development

16 o-com Magazin o-com Magazin 17



brand new

Improved outputs: The performance of new machines for producing large nonwoven 
products has increased tremendously in recent years. Packaging performance has 
not always been able to keep pace. up to now, the limiting factor for products such as 
mattress covers and incontinence articles has been the stacker, the “picker” upstream 
from the packaging machine. but this bottleneck is a thing of the past thanks to the 
new OPTIMA ls stacker. The stacking process in this model is based on a linear motor, 
which also has the advantage of greater flexibility.  

linear drives are used in high-perfor-
mance machine applications. The proces-
sing speeds in this application however are 
already at the upper limits of what a linear 
drive can theoretically achieve. Another 
complicating factor is the considerable 
weight of the products: each formatted 
stack transported through the machine can 
weigh up to 5 kilograms. 

optima developers were not willing to 
settle for increased output alone; they were 
equally committed to improving flexibi-
lity in two ways. The machines should be 
able to handle a very broad format range 
without having to be manually adjusted, 
and the processing paths should be able to 
be freely routed. This means the products 
from the production unit should be able 
to be sent to various packaging machines 
and cover greater distances than have been 
possible up to now. 

The previous system had limitations in 
this respect. Format changes took place via 
cassettes that can be modified manually 
with format parts. Difficulties were en-
countered when transporting over long dis-

tances between production and packaging 
machines. Conveyor belts were used and 
the products typically had to be redirected. 
To redirect products, they first need to 
be positioned upright, but the risk is that 
they do not maintain this position when 
transported over long distances. Prepa-
ckaged products can even split open when 
redirected. This potential for error makes it 
difficult to freely route transport paths. 

 

The transport unit is based on a 
rotating system in which newly designed 
cassettes are moved on “movers,” a kind 
of slider, along a rail by a linear drive. The 
movers revolve in a closed system in the 

The specifications  
for the new machine

 high performance (output)

 Process reliability

 format flexibility  
(modifications at the touch of a button)

 flexibility in product transport

 And: compatibility with  
existing packaging machines

The newly 
developed 
OPTIMA ls 

stacker

shape of a horizontal rectangle with round-
ed ends. A certain number of products are 
fed to the cassette and are transported in a 
row in the form of “counts” to the dischar-
ge station.  After product discharge, the 
cassettes rotate 180° around a curve, pass 
underneath the machine, and return on the 
other side upright to be fed with products 
again. 

The high speeds subject the movers 
and guide rails to enormous centrifugal 
forces, which are compensated by the 
inherent magnetic fields in the drives. 
The magnetic forces generated keep the 
rotating slider system safe over its entire 
range of motion. This feature allows optima 
to make full use of the advantages of 
linear drives in its non-woven applications. 
Another groundbreaking advantage of the 
lS transport method is that the orienta-
tion of the product as it comes out of the 
manufacturing machine is maintained; no 
rotation is necessary. The product retains 
its orientation from the manufacturing line 
without having to be repositioned before 
packaging.

NeW HIgH-SPeeD STACKeR FoR lARge NoNWoveN PRoDUCTS 

forking out into 
new territory

Magnetic fields compensate for the high centrifugal forces on large nonwoven products.
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brand new

The new system reaches speeds of >6 
m/s and accelerations of up to 6g (g = 9.81 
m/s²). Previously 3 m/s was the upper limit 
due to the load limit of conventional chain 
drives. The new stacker can accommodate 
product feeds of up to 1,600 units/min and 
discharges up to 100 rows of products/min 
to the packaging machine. Previously, the 
limits were 800 products/min and 75 rows 
of products/min. These capacities make the 
lS stacker principle interesting for baby 
diapers, a field in which it is already finding 
use.

Products are loaded into the new-
ly designed cassettes of the lS stacker. 
Instead of bottom plates, the cassettes are 
equipped with intermeshing “forks,” which 
can be positioned relative to one another 
as desired thanks to the freely positionable 
movers. Format changes can now take 
place on the fly. only when the maximum 
or minimum extension of the forks has 
been exceeded do they need to be ma-
nually changed out. With this system, the 
dimensions of the forks can be specified 
for each project to accommodate as many 
formats as possible. Adjustment for small 
packages of low counts is also possible. 
Another feature of the lS design is its tigh-
tening function. The product stack in the 
cassette is tensioned or calibrated with a 
predefined amount of force, a function that 

has a number of advantages. The process 
is more stable because the products are 
literally “held tight.” The bundle of pro-
ducts is already very secure at discharge 
and reliable product handling is possible 
even at maximum speed. In many cases, 
tightening means that pre-compression 
in the packaging machine can be comple-
tely eliminated or considerably simplified. 
Tightening makes it possible to reduce the 
stroke length in the first compression stage 
in the packaging machine, which saves 
time in this section of the process and 
also facilitates gentle product handling. 
The new mover cassettes are compatible 
with the existing packaging process, so 
the “standard” remained the same when 
combined with the new stacker.

The trick with the forks

happy end to the 
development story

In onward product transport, the focus 
is currently on the seamless integration 
of simple transport systems with highly 
dynamic linear motor transport paths. The 
principle has already been implemented by 
optima Consumer in a range of machi-
nes. And there is certainly no doubt at 
optima Nonwovens about its feasibility in 
highly dynamic systems, should customer 
demand arise. Product stacks can already 
today be pushed asynchronously from the 
stacker into the packaging machine, which 
brings with it a number of advantages 
when feeding multiple-lane packaging sys-
tems, which previously could only operate 
synchronously. Ultimately, it means diffe-
rent packaging formats could be created in 
a single machine in parallel. 

various obstacles must be overcome in 
the development process when transfor-
ming an idea to a market-ready product, 
especially when it involves a completely 
new development, as is the case here. The 
first prototypes of the new system were 
exhibited at Index and Interpack 2011. The 
dynamic values anticipated and deemed 
possible at the time were not only reached 
in the available series model but exceeded. 

As the machine was being made ready 
for application, it was discovered that 
the connection to the control platform 
predominant in the nonwovens field 
was problematic. Now however optima’s 
software engineers feel at home in the 
tool environment. generating software 
is now comparable with that of all other 

optima machines, allowing the engineers 
to concentrate fully on the process during 
development and operational startup. 
optima Nonwovens was pleased to present 
a version to the trade audience at the 2014 
fairs that successfully demonstrated the 
high dynamic values. 

In addition to the highly dynamic 
model of the lS stacker, the established 
version for the previously covered output 
range will continue to be supplied and 
refined. The space occupied by both types 
is nearly identical. The highly dynamic 
oPTIMA lS stacker can be ideally combined 
with the various packaging machine types 
from oPTIMA Nonwovens. The first highly 
dynamic oPTIMA lS stackers are already 
being produced for customers in europe. 

7

4

5

6

2
3

1

Production process

 1 Twist belt
 2 Calibration belts  
 3 lobster
 4 Mover cassette

 5 Robot pusher
 6 Discharge to bagger
 7 Cross conveyor 
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showroom

oPTIMA CBF

Cartoning at its best
The OPTIMA Cbf high-performance cartoning machine closes the gap 
between primary and secondary packing. Product alignment and hando-
ver are handled by the cartoner. It is the keystone that link primary and 
secondary packaging.

Best possible operating  
ergonomics & hygiene

Compact and 
space-saving

Carton blanks: flexibility up to  
400 x 600 mm

blanks magazine can be 
changed as one unit

Properties
 Modular machine design
 Quick format change
 Dual erecting module for various carton blanks
 gentle handling: newly developed  
 specific rakes for finished cartons
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NeW STACKeR-CARToNeR SySTeM FoR FeMCARe AND lIgHT INCo PRoDUCTS

All along the line
A new stacker-cartoner system for femcare and light Inco products offers many bene-
fits to users. The line is compact and flexible, it can easily be adapted to various formats 
and can be set up in line form to save space. The maximum throughput is 1,500 products 
per minute at the infeed.

Sierem has overcome the typical draw-
backs of a T-shaped setup of stacker and 
cartoner with the new machine system. A 
special product feeder makes it possible to 
connect the two line components with one 
another in line form in a space-saving way.

The first task of the stacker is to take 
nonwoven products out of the converters. 
The converter and the SIeReM Stacker ST10 
can easily be synchronised with an encoder. 
The products are brought into the stacker 

by conveyor belts and rotated to the desi-
red alignment in the packing. A rotation 
of 90 degrees can be achieved using an 
optional "waterfall principle". 

During the servo-driven transport of 
the stack of products from the stacker into 
the packing machine the paddle chain 
stops for a short time due to the "movab-
le bearing" which has been patented by 
Sierem.  This ensures gentle and secure 
transport of the product formation into the 

Options – stacker sIereM sT10 
und Cartoner sIereM CM

•	 Station	for	manual	packing	 
 in foil bags
•	 Removal	of	product	samples
•	 Product	storage	(buffer)
•	 Recycling	table
•	 Turning	module
•	 "Waterfall"	infeed
•	 Metal	detector

cartoner and prevents any unwanted lateral 
movement of the products. Small packs 
are thus handled with high throughput. A 
pre-compression operation gently prepares 
the products for the subsequent packing 
process. At the same time, this increases 
the throughput because the main compres-
sion can be done with a shorter stroke. 

Servo-assisted format changes contri-
bute to flexibility. Changes can be set up 
via the HMI. In addition, the format parts 

have quick-change facilities. various closure 
forms can be set up in the cartoner, inclu-
ding a reusable glued tuck-in closure. 

The SIEREM CM cartoner is available 
in two performance classes. The CM 120 
version operates intermittently and produ-
ces up to 50 packs / minute. The CM 180 
version operates continuously and achieves 
an output of a maximum of 100 packs /
minute. 

up to 100 Packs / Min. space saving line form

brand new
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NeW SeRvICe PACKAgeS FRoM oPTIMA CoNSUMeR

routine, secure, cost-effective
Customers profit from routine service twice over. firstly, machines that are continuously 
monitored are protected against unplanned and expensive downtime. secondly, com-
panies with maintenance agreements obtain price advantages (compared to unsche-
duled service calls). A further advantage: The new service packages are individually 
structured. each customer receives only the service facilities they actually want. 

The cost of lost production or turnover 
quickly exceeds the financial cost of regular 
maintenance. The so-called "run-to-failure" 
strategy is more expensive for most com-
panies than is regular maintenance. The 
reason is due to the consequential costs. 
For example, if a bearing wears without 
being noticed, other parts that would 
normally have a longer life expectancy 
can be damaged as a result. Preventive 
maintenance has therefore proven itself  a 
superior instrument to allow machines to 

the customer in the form of reduced hourly 
rates and lower travel costs (compared to 
unscheduled service visits). In addition, 
customers place high value on being able 
to plan their service budgets.

ever since its’ introduction in Autumn 
2013, more than 20 customers have en-
tered into a maintenance contract. More 
information is available under telepho-
ne number +49 7333 808-133 (optima 
Consumer 24h service hotline). optima 
Nonwovens offers customers comparable 
agreements. 

Trade  
shows
02-01-2015 – 02-04-2015 
Pro sweets 
Cologne, germany

03-17-2015 – 03-19-2015 
Tissue world europe 
Barcelona, Spain

05-13-2015 – 05-15-2015 
ANeX / sINCe 
Shanghai, China

05-25-2015 – 05-27-2015 
CIDPeX 
Shenzhen City, China

06-10-2015 – 06-12-2015 
Tea & Coffee 
Ho Chi Minh City, vietnam

06-23-2015 – 06-26-2015 
fispal Tecnologia 
São Paulo, Brazil

06-30-2015 – 07-03-2015 
expo Pack 
Mexico City, Mexico

07-15-2015 – 07-17-2015 
ProPak China 
Shanghai, China

 
More information: 
www.optima-ger.com

Constituent parts of the 
packages can be:

  visits by optima specialists, planned in advance at defined intervals  
with a current assessment of the actual state. 

  Carrying out machine optimisation and fine adjustment work

  Recommendations for of spare parts packages, stocking of  
spare parts and inventory optimisation.

  Instruction and training of new employees on the machines

  Safety checks to ensure safety functions have not been  
overridden on the machines

  Recommendations for machine upgrades and conversions

  Summarised service consulting with a status report of the machine

  Preventive maintenance with the corresponding service work

  Smaller items of work and support on site, with the involvement  
of the technicians of the customer.

be operated with a manageable financial 
cost at the highest production level within 
their life cycle. For that reason optima 
offers regular maintenance on the basis of 
individual service agreements. 

Exactly which service facilities are 
included differs greatly from company to 
company (see box).

optima can prepare specific service ac-
tions on the basis of customer agreements. 
The advantages of better planning of 
personnel and travelling are passed on to 

service
lifecycle

Company events
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 h Assemblies can be expanded into explo-
ded view drawings at the touch of a but-
ton, which facilitates the quick overview 
of individual parts in an assembly.

 h zoom functions for details and print/
export functions of all views for docu-
mentation purposes have likewise been 
implemented.

  operating manuals, installation instruc-
tions, data sheets and parameters are 
stored in the corresponding machine 
structure, for example in an assembly. 

  There are interactive links between 
electrical, mechanical and pneumatic 
components. The user can click on a link 
to access specific information and then 
easily return to the previous screen. 

  Connection to SAP and other eRP sys-
tems is possible, both on the customer 
side and at optima, in order to check 
inventory availability or order a part. 

  Interactive integration of maintenance 
plans is possible (switching to and from 
TCAT). 

  Training manuals are linked to the corre-
sponding machine structures. 

  obsolete parts management: optima 
maintains its parts database on an ongo-
ing basis so customers consistently have 
access to the most recent information.

The data and information in the TCAT 
tool are created from raw SAP and design 
data and are thus always updated in real 
time.

TCAP – how does the 
machine “feel”?

Another key module of TCAM is TCAP 
(Total Care Assessment Package). TCAP 
is a condition monitoring system that 
continuously keeps track of the state of the 
machine via sensors and electronics. An 
automatic warning is issued as soon as mal-
functions occur. Three levels of monitoring 
are offered:

In the basic package, the system is 
monitored via sensors already installed 
in the machine components. every motor 

is equipped with a temperature sensor 
for example. But it takes TCAP to record 
the data, which is analyzed by algorithms 
to identify anomalies and automatically 
trigger alarms. In the economy package, 
additional frequency-based and other ad-
vanced diagnostic systems are added. Both 
versions have proven to be economically 
advantageous. The aim of the enhanced 
package is to operate the line at maximum 
possible availability. All relevant diagnostic 
systems are integrated, including advanced 
systems to obtain additional insight. The 
enhanced version offers the highest level 
of security against unplanned downtime. 
It also comes with continuous support 
from optima in evaluating the data as well 
as continuous analysis and adjustment of 
the system. In all packages, data is sent via 
an ethernet connection to a PC where it is 
linked and analyzed. 

A software-based tool shows the 
maintenance manager the state of all 
optima machines. The objective of TCAP as 
a condition monitoring system is to reduce 
the incidence of unplanned machine down-
time, which automatically results in greater 
line efficiency. Moreover, being able to 

brand new

TRANSFoRMINg A vISIoN INTo A SeRvICe PRogRAM 

TCAM: the advent 
of a new service era
Optima is revolutionizing service. Professional maintenance and a deep un-
derstanding of processes is absolutely essential for the efficient operation of 
packaging lines. TCAM technology significantly simplifies these tasks. Compo-
nents include condition-oriented maintenance and a new information tool. 

Condition-oriented maintenance is now 
available for optima machines. In this ser-
vice, all information required for operating 
and maintaining packaging lines has been 
pooled in a single information tool. Access 
to the information is convenient for users 
and the time it takes to retrieve wanted in-
formation has been reduced tremendously. 

But let us first take a look back in time: 
Friedrich ludwig and Michael Wratschko 
from Nonwovens Service came up with 
a groundbreaking new idea for better 
organization of service processes in the 
future. The inspiration for this new concept 
was the typical sequence of unplanned 
service incidents, which still predominates 
today and transpires something like this: 
A malfunction occurs in a machine. The 
technician from the packaging company 
searches for the relevant manual from a 
gigantic collection of documentation. once 
the defective part in the machine has been 
identified, the part name and number 
must be found on paper – a laborious and 
time-consuming process. once the part ID 
number has been found in the documen-
tation, the search continues for the internal 
stock part number. only then is it possible 

to check whether the spare part is available 
in inventory. In the worst-case scenario, the 
part is not in stock and needs to be orde-
red. Time continues to tick away while the 
machine remains nonfunctional... 

In a digitalized world, this wild-goose 
chase would be a thing of the past. Not 
surprisingly, ludwig and Wratschko’s vision 
met with a warm reception from their 
colleagues. A comprehensive new service 
concept was developed in conjunction with 
research activities of optima engineering in 
condition monitoring. 

All new service activities are now 
bundled under the heading of TCAM 
(Total Care Asset Management). The aim 
of TCAM is to increase machine efficiency 
while reducing production costs. optima 
machines will be able to be equipped with 
optional TCAM functional modules in the 
near future.

TCAT – achieving  
objectives through 
visualization

one base module of TCAM is TCAT 
(Total Care Asset Tool), a digital information 
tool that makes it easier and faster to locate 
relevant information. Moreover, there is 
considerably more information available in 
the right location. Interactive, digital, three-
dimensional visualization plays a key role 
here, in both searching for and providing 
information. 

The information which can be 
managed and made available  
via TCAT includes:

  A three-dimensional model of the 
complete system, scalable from the level 
of functional modules and assemblies 
down to individual parts.  
 
Advantages include:

 h Subsections, assemblies and individual 
parts can be freely moved in virtual 
space and displayed from all angles.

 h Assemblies and individual parts can 
be simply hidden and shown again, 
which makes it easier to understand the 
surroundings in which they are installed 
and quickly deduce the underlying 
functions.
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plan service considerably reduces the time 
required to perform the service. The cost of 
spare parts is also reduced since they can 
be used until shortly before the end of their 
life cycles and do not need to be preventa-
tively replaced.

TCAP has another major advantage 
as a remote maintenance system. optima 
can externally access the machines’ control 
system via this remote system to assist the 
customer as needed with troubleshooting, 
which makes it possible to eliminate many 
service calls and the associated travel costs. 

IT security is guaranteed thanks to a vPN 
tunnel and an additional switch-off for 
remote access.

optima Nonwovens played the lead 
role in developing TCAM, in close coope-
ration with the service departments of 
all optima divisions. TCAT and TCAP are 
currently being used in a number of pilot 
projects and are available for the new 
machines. In the next step, machines in the 
current product portfolio will also be able 
to be retrofitted with TCAT and TCAP. 

Continued develop-
ment of TCAM

TCAM describes a continuous process 
to improve productivity. A prerequisite for 
this process is close cooperation between 
the customer and optima in all mainte-
nance and production activities. This close 
cooperation gives rise to new functions and 
TCAM modules. A continuous improvement 
program is after all indispensable, due to 
technological advances alone. one area 
of application involves selecting suitable 
mobile devices, which are used directly on 
the machine as an interface for customers’ 
staff. 

brand new

SySTeMATIC USe oF MeCHATRoNICS To ReACH oBJeCTIveS BeT TeR AND FASTeR

launch of engineering 3.0  
Optima Nonwovens is a pioneer of the mechatronic mindset and approach 
in packaging machine engineering. The company has a wealth of experience 
in this area today thanks to extensive research projects and practical appli-
cations. Optima Nonwovens has set a new focus for its mechatronic enginee-
ring process under the auspices of engineering 3.0. The objective is to make 
machines more modular while achieving a very high level of process relia-
bility as soon as the machines have been installed. 

Company

optima Nonwovens has already imple-
mented the new principle in a number of 
projects, in which the high expectations 
have been more than met. What exactly is 
engineering 3.0 and how does the principle 
function?

Part of engineering 3.0 is market re-
search. This might seem surprising initially, 
but the logic behind it is simple: develop-
ments that do not succeed on the market 
cost many times more than conducting 

market research in advance. The purpose 
of market research is to determine both 
technical requirements and price. It is 
carried out with a focus on the market, not 
on the customers. The idea is to obtain a 
description in the form of a factory order 
by first completing market research – an 
aim that has been pursued for the first time 
in the Asian market. The result is a machi-
ne type that is currently offered in three 
versions. Additional new modules have also 

been developed that can be used in slightly 
modified form in projects with similar 
requirements.

Market research is followed by an exact 
description of the functional modules. As 
is generally known, mechatronics consists 
of mechanics, electronics and software. The 
reason for performing what is known as 
FDM (Functional Description of the Modu-
les) is the increasing complex dovetailing of 
these domains. This step serves to prevent 
misunderstandings from the very begin-
ning, significantly improves the quality of 
machine engineering, and strategically 
facilitates the later reuse of modules. This 
sub-section of engineering 3.0 calls for a 
Module owner, a person who coordinates 
the description of the functional module. 
FDM consists of a verbal description and 
drawings for each module. The descrip-
tions include the process dimensions, for 
example the coordinate-based positioning 
and relative distances between sensors and 
actuators. The FDM structure also includes 
status indicators, message indicators, cams, 
process descriptions, the calculation of 
process parameters, configuration data, 
additional parameters and a list of actua-
tors/sensor including the tag names of the 
PlC. once the FDM has been created in an 
interdisciplinary manner, work in the vari-
ous units can immediately begin in parallel. 
Software in engineering 3.0 is developed 
with a certain inherent delay.

Live TCAM presentation at INDEX 2014

Mechanicalelectrical

software
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  First the scope and structure of the 
FMeA are specified. In other words: 
what functions should be examined 
under what conditions? 

  Potential failure scenarios for the (sub)
system are identified.

  The severity of the failure type is ascer-
tained.

  Another question is: how likely  
is a failure?

  Whether measures need to be imple-
mented depends on the risk priority 
number (RPN), which is calculated as 
a function of severity, occurrence and 
effect. (This is a relative figure. There is 
no absolute scale).

engineering 3.0 is ideal for 
machines and modules that 
are expected to have multiple 
usage. Development orders are 
consistently and comprehensi-
vely carried out according to the 
defined approach.

FMEA (Failure Modes Effect Analysis) is 
then used to systematically identify poten-
tial sources of error. This early preventative 
analysis discovers weak points that often 
otherwise go unnoticed. elements of FMeA: 

development (test cases) and guidelines 
for operational startup. In summary, FMeA 
is an uncomplicated, proven tool. Investing 
in FMeA in advance helps prevent conse-
quential costs, which should they arise are 
typically many times more than the analysis 
itself. The failure rate decreases significantly 
thanks to FMeA.

 
Virtual startup is another component 

of engineering 3.0 and involves software 
development combined with physical dri-
ves. Up to now, detailed software tests were 
only possible once the machines had been 

fully installed. Because machine software 
is becoming increasingly complex, virtual 
startup saves time and improves quality. 

virtual start-up involves experimenting 
with a model. Reality is simplified, but the 
simulation should not be confused with an 
animation. What is simplified is the envi-
ronment of the function in question. When 
simulating a paddle chain for example, 
the diaper product appears “out of thin 
air” and disappears from the screen in the 
same manner after insertion. The important 
thing is that the insertion of the diaper in 
the paddle chain is simulated and the parts 
relevant for the process are displayed. The 
objective is to comprehensively test the 
logical behavior of the system. The effects 
of factors such as friction and deformation 
can be neglected in the logic simulation. 
The dynamics of process flows are also re-
latively unimportant for simulating logical 
processes and are likewise ignored in the 
simulation. 

Simulation models are modular in na-
ture. Because they take considerable effort 
to generate, it saves time to use master 
modules whose dimensions and parame-
ters can be modified. Interfaces between 
the simulation environment and various 
control platforms (e.g. Siemens, Rockwell) 
are present. The software that runs the 
real control hardware cannot recognize 
whether the machine is real or virtual. Clear 
specifications are a prerequisite for virtual 
startup. The distances between sensors for 
example need to be precisely specified. In 
terms of equipment, the PlC is physically 
present, as are the drives and motors. Pro-
grammers work with a simulation cabinet 
for virtual startup. This type of simulation 

environment is referred to as HIL (Hard-
ware In the Loop). It is a very hardware-
focused type of simulation that also takes 
into consideration the effects of the actual 
control hardware components used.

 
Roughly 80 percent of the later 

functions and potential error cases can be 
tested in advance with this method. The 
test cases in turn are developed based on 
FMeA: What could go wrong and how will 
the software react, for example to a defec-
tive sensor? Pre-tested software already 
comprises all of the logic functions of the 
machines; it leads to high error toleran-
ce with verified process mechanisms for 
potential errors and includes a fully tested 
HMI (Human Machine Interface). Conse-
quently, there is more time during actual 
startup for the physical and process-rele-
vant verification of the machine. The time 
required for operational startup is reduced 
significantly. 

Assembly instructions . are another 
new element in engineering 3.0. The new 
assembly instructions rely on illustrations 
without texts, which are universally under-
stood.

The assembly instructions are now 
generated while the machine is being de-
signed at optima Nonwovens, with a focus 
on easy-to-understand, useful assembly 
groups that can be completed in about two 
hours. All standard parts such as screws 
and washers are shown in the diagrams 
along with information about dimensions, 
torques, etc. The assembly instructions 
are provided directly at the machine to be 
installed, in the form of a classic paper ma-
nual that can be hung in the vicinity of the 
machine, or in electronic form via the user 
terminal located at every installation site. 
The technicians are provided with all parts 
needed for an assembly group on assembly 
dollies, which are picked in accordance 
with the time required for each installation 
step.

Typically the project manager invites 
an interdisciplinary team to take part in 
FMeA. An FMeA table is generated over the 
course of the analysis. Above a certain RPN 
per function, it may be recommended to 
undertake countermeasures. Responsibili-
ties are assigned and solutions developed. 
The risk is once again analyzed after the 
measures have been implemented, which 
means the FMeA table is constantly being 
updated. The entire FMeA process is docu-
mented. FMeA is used for documentation 
for manuals, troubleshooting (service/
customer), re-use of modules, software 

Documentation 
(manual)

Maintenance 
instructions

software
(test cases)

Operational startup 
(ICo, FAT, SAT)

service 
(troubleshooting)

reuse in other  
projects

fMeA Documentation
Use in numerous disciplines

Company

Testing logical behavior – virtual commissioning

32 o-com Magazin o-com Magazin 33



Company

In and around schwäbisch hall

A world-class exhibition
“Modern Times”  

The National gallery of the State 
Museums of Berlin has placed exhibits at 
the disposal of the art gallery “Kunsthalle 
Würth” in Schwäbisch Hall. Some 200 of 
the most famous works from the dramatic 
epoch, the years 1900 to 1945, are on loan 
from the National gallery. Schwäbisch Hall 
thus offers an exhibition of superlative 
class; the collection of the National gallery 
is internationally regarded as one of the 
most important treasure houses of Classic 
Modernity. A museum for contemporary 
arts was established as far back as 1919, 
immediately after the end of the Hohen-
zollern Reich. Here appeared the first 
public collection of contemporary modern 
art of the 20th century worldwide. Cros-
sing borders in terms of art was already a 
feature of germany in the early years of the 
20th century, making it a “transit zone” for a 
great variety of international art influences. 
They all find their echo in this internatio-
nal collection. Masterpieces by Corinth, 
Hodler, lehmbruch, Munch, Dix, Nolde, 
Beckmann, Klee, Kandinsky, Feininger, Dalí, 
ernst, Picasso, Magritte, léger, Nay and 
many others represent an atlas of paintings 
which at the same time reflect the history 
of the countries from which the collection 
arose. As well as aesthetic pleasure, the 
exhibition also provides the opportunity 
for inspiration and reflection on history, art 
and politics. 

Daily from 10 a.m. to 6 p.m. 
until May 1st, 2015  

russian Classic state ballet
“The Nutcracker suite”

For more than a hundred years this fai-
rytale ballet has held its place in the theater 
and music culture of the world. Composed 
in 1892, the Nutcracker ballet immedi-
ately won over the hearts of the public. 
The unique score has retained its magic 
through to the present day and is justifiably 
regarded as the most popular work which 
composed Tchaikovsky for the ballet stage. 

For many years the Russian State Ballet 
Company has toured german cities with 
great success and has won the love and 
affection of a demanding audience. As a 
unique work of art, the audience enters a 
miraculous world where marionettes come 
to life and dance, the armed hordes of mice 
retreat under pressure of an army of toys, 
and at the end, goodness and love triumph. 
The breathtaking beauty of the music, the 
dancing skills of the ballet ensemble and 
the exquisite classical choreography ensure 
true delight, not only for experienced 
lovers of classical ballet.

 

December, 3rd 2014, 7 p.m., Neubau-
saal Schwaebisch Hall, Rosenbühl 14.  
(Advance Ticket Sales: www.reservix.de)

excursion
historic bad wimpfen

In the meantime Schwäbisch Hall with 
all its places of interest has possibly be-
come your second home! To see something 
different, we recommend an excursion into 
the surrounding area, for example to Bad 
Wimpfen. A small town near Heilbronn 
with a romantic town center of heritage-
protected buildings. The largest imperial 
palace north of the Alps can be seen in Bad 
Wimpfen. It was originally built in the time 
around 1200. The Blaue Turm [Blue Tower] 
– the landmark of Bad Wimpfen – was also 
constructed during this time to a remar-
kable height of 53 meters. “Kaiserpfalz” 
[Imperial Palace] is the name given to the 
large fortresses built by the Staufer dynasty. 
This was the place where the emperors 
held court and exercised judicial power. 

The first traces of a settlement as seen 
today go back to the early Stone Age and 
Bronze Age. Around 450 B.C. the Celts 
settled in this area, before the Romans 
came and set up a fort around 98 B.C.. Bad 
Wimpfen gained importance as a Roman 
civil settlement. Today in Bad Wimpfen the-
re are many witnesses to more than 2000 
years of history.

on the first three weekends of Advent, 
Bad Wimpfen holds one of the oldest 
Christmas markets in germany. This too, is 
well worth a visit.

www.badwimpfen.de 

“The Nutcracker Suite”The Kunsthalle Würth - Picture: Andi Schmid Historic Christmas Market Bad Wimpfen

events

Assembly is simplified and more uni-
form thanks to the new instructions and 
the clear stipulations. Walking distances 
are minimized and technicians have fewer 
questions for the design team. At the same 
time, designers and technical draftsmen 
now give thought during the design phase 
to how to optimize later assembly. 

The modified processes of enginee-
ring 3.0 even have an influence on actual 
startup. Previously, the machines were 
gradually “ramped up” to final operational 
startup. First the curves of movement were 
checked, the motors were synchronized, 
a dry run took place without format parts 
followed by a run with format parts, and 
finally the machine was tested with actual 
products. This was followed by fine-tuning 
(taking into consideration the individual 
product characteristics) and the creation 
of parameter lists. This phase is significant-
ly shortened thanks to engineering 3.0. 
only the physical product and packaging 
material properties that were not included 
in the simulation need to be verified. The 
focus of “real” startup is on optimizing the 
machine parameters (instead of the logical 
functions, as these were already verified 
during simulation). 

engineering 3.0  
and adherence to 
schedules

As in other sectors, optima Nonwovens 
plans its production strategically in order to 
ideally utilize capacity. But unlike other in-
dustries, special-purpose machine enginee-
ring cannot rely on conventional business 
cycles alone. Planning is also based on 
statistical analysis and probability calcula-
tions. one of the aims of engineering 3.0 is 
to develop standardized yet highly flexible 
machine modules that can be used in many 
applications. This also makes it possible to 
better plan capacities and meet delivery 
deadlines.

result: 

overall, the engineering 3.0 
approach has made it possible to 
identify errors considerably faster. 
Numerous sources of error related to 
the complex interaction of software, 
electrical and mechanical systems 
can be eliminated. Nor are there 
any unpleasant surprises when it 
comes to the interaction of machine 
details, since joint, interdisciplinary 
functional descriptions were already 
generated. Moreover, the quality of 
the software has been improved con-
siderably and it typically contains no 
logic errors, which allows more time 
for documentation and verification  
of the machines. Ultimately, the cus-
tomer receives machines that have 
been better tested and have greater 
process reliability from the get-go. 
Initial feedback from various projects 
confirms the high expectations for 
engineering 3.0.  

Implementation
engineering 3.0 has been introduced 

as a mandatory organizational principle at 
optima Nonwovens. It involves conside-
rable changes in how internal workflows 
take place. The company has appointed 
disseminators and supporters to ensure 
that these processes become established. 
Supporters are executive managers who 
are very familiar with the tenets of engi-
neering 3.0. Disseminators are employees 
who specialize in a certain field such as 
FMeA and can assist supporters as needed. 
Additional follow-up events are held at the 
internal optima Nonwovens Academy to 
further train company staff. 
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