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I
t is over five years since Georg Kauf-
mann Formenbau AG, Busslingen,
Switzerland, presented the Varysoft

process they had developed themselves. It
was based on a special slide-table mold
for manufacturing moldings built up in
three layers, consisting of an injection
molded base part, a foam zone with vari-
able thickness regions and a decorative
layer preformed in the mold. The process

was recommended for the manufacture
of“particularly comfortable interior parts
for personal vehicles,” as it was called in a
press release at the time.Although the im-
portance of innovative soft-touch tech-
nologies for car interiors has been very
positively assessed, potential customers
showed a somewhat subdued response.
That could change after the successful
presentation of the enhanced Varysoft
process at K2013.

The Trigger for an Improved
Process Concept

In 2012, the Hyundai Kia Automotive
Group, Seoul, South Korea, started a de-

velopment project to investigate whether
the Varysoft process is ready for series
production under practical conditions.
For the project, an already available dash-
board was modified together with Kauf-
mann, and the process technology was
adapted for production with a slide-table
mold. When Engel Austria GmbH,
Schwertberg, Austria, examined samples
from the mold, a new idea was triggered.
The joint assessment was that, for the
process potential to be completely ex-
ploited, it would only have to be techni-
cally “modernized.”The idea was to trans-
fer the process concept to a swivel platen
mold to be able to manufacture soft-
touch components faster, more efficient-

Customized Soft-Touch 
thanks to Threefold 

Process Integration
Vehicle Interior. Progress in the so-called “Varysoft” process gives manufacturers

and users of soft-touch components new horizons thanks to the swivel-plate tool

that is employed. As a flexible and economic manufacturing process, the revamped

process now allows softer parts with relatively thick foam layers and both tactilely

and optically high-quality surfaces to be produced.

Inline thermoformed and embossed TPO film,
PU foam and the base part of PC/ABS com-
pound form the three layers of the part
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ly and at higher quality. Individually, the
part (dashboard) is made of a decorative
film (TPO laminated with PP foam), a
base part (PC/ABS compound) and a PU
foam layer between them.

The Mold Concept – 
an Absolute Innovation

After several feasibility studies, the con-
cept was established. The next challenge
was to bring together the machine and
process technology as well as handling, at
the system side, to produce a process that
is fully automated throughout. To this
end, the process steps of vacuum thermo-
forming, including embossing, foam in-
jection molding and PU foams had to be
integrated in a compact manufacturing
cell with an Engel duo 3550/650 pico
combi M injection molding machine. Al-
so incorporated were an IR oven for pre-
heating the films, a secondary finishing
station for trimming the end parts and,
for handling, a linear robot (type: Engel
viper 40 double) and a six-axis robot
(type: Engel easix).

A further challenge was to develop a
suitable mold concept for integrating the
processes of thermoforming, injection
molding and foaming with their different
forming, lifting and mold-opening forces.
The chosen solution can be considered an
absolute innovation.

Because thermoforming does not have
a relevant effect on the clamping force or
the platens, either during mold closing or
mold opening, it could not only be
mounted off-center, but also completely
outside the projected area of the clamp-

ing unit. In precise terms, this process step
is a vacuum thermoforming operation
with integrated embossing.A nickel-shell
mold with a porous structure is used,
which actually sucks the hot film into the
cavity with a vacuum of about 0.7 bar.
When the mold closes, the previously
smooth film is embossed with the desired
grain and a decorative seam.

To save material and weight, the ther-
moplastic base part is injection molded
with a MuCell unit (supplier: Trexel Inc.,
Wilmington, MA/USA), i.e. the thermo-
plastic base is physically foamed with ni-
trogen. The injection mold is located be-
tween the swivel plate and a fixed platen.

The PU foaming mold is located at the
same height with respect to the injection
mold, but between the swivel plate and
movable platen. It is supplied with the re-
action mixture from a high-pressure mix-
ing and metering system (manufacturer:
Hennecke GmbH, St. Augustin, Ger-
many), the mixing head of which is
docked on the underside of the mold.

The System Operates at 
Two Levels

A significant criterion in the considera-
tions was the optimum workflow-com-
patible arrangement of all work steps, tak-
ing into account the shortest possible dis-
tances.Correspondingly, the manufactur-
ing cell was designed to be compact.
Strictly speaking, the system operates on
two stages, which considerably reduces
the space requirement. Thus, the infrared
oven is mounted at the top of the machine
close to the thermoforming die, to keep
the distance from the heated film to the
cavity as short as possible.

The linear robot is conceived as a dou-
ble tower construction. That means that,
actually, two robots run on a common
main axis in the longitudinal machine di-
rection. The rear robot is responsible for
inserting the film blanks into the oven and
from there into the thermoforming mold,
while the front robot has to manage a
more extensive range of tasks. After mold
opening, it first transfers the preformed
film from the thermoforming cavity into
the foam cavity and, at the opposite side
of this mold, removes the final part.

Process integration over two levels – vacuum thermoforming with embossing, injection molding and
PU foaming are performed simultaneously on this system. Above the rotating swivel plate, a robot
with a final part, the left-hand robot supplies a heated film to the empty female half of the thermo-
forming mold, which is visible in the center; below this, the foaming mold equipped with a pre-
formed film can be seen (figures: Engel)

>
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Soft-touch components, such as this dashboard
for Hyundai Kia must have a high-quality soft
component, which covers the injection molded
base part with its reinforcing ribs

The Varysoft process offers a large scope for
design. For example, grained surfaces with em-
bossed decorative seams are also possible

PRODUC T I ON

36-38_PE111608_PE3  10.03.2014  16:21 Uhr  Seite 37

Internet-PDF-Datei. Diese PDF Datei enthält das Recht zur unbeschränkten Intranet- und Internetnutzung, sowie zur 
Verbreitung über elektronische Verteiler. Eine Verbreitung in gedruckter Form ist mit dieser PDF-Datei nicht  gestattet.



After the mold has rotated, the rear ro-
bot places the next heated film into the
thermoforming cavity. Subsequently,
both robots return to their starting posi-
tion, while, en route, they transfer the fin-
ished part to the trimming station next
to the injection molding machine. The
Engel easix six-axis is mounted next to
this. It removes the overhanging film with
an ultrasonic cutter head (manufacturer:
Herrmann Ultraschalltechnik GmbH &
Co. KG, Karlsbad, Germany).

In control terms, the entire manufac-
turing cell is integrated into Engel’s new

CC 300 generation of control systems. As
a result, users can perform both the op-
eration and the parameterization of all
system components via the CC 300.

Parallel Process Sequences

The complexity of a cycle is revealed by
the detailed overview of the individual
worksteps (see Table), which shows, for ex-
ample, that thermoforming and emboss-
ing of the film, injection molding of the
base part and foam filling (step 9) take
place simultaneously. The cycle time for

the Kia dashboard is 115 s with a shot
weight of 420 g.

An important aspect regarding re-
peatability concerns the base part. Until
its removal, the injection molded part –
now as a finished part – remains inter-
locked on its core. This ensures that it is
precisely positioned in the mold when it
is transferred to the foam cavity. The re-
sulting advantage with respect to the con-
ventional manual, or also automated in-
sertion of a (possibly distorted) part is the
positioning accuracy. The foam can flow
behind distorted parts. With the concept
presented here, that is not possible, since
the base part lies repeatably in the cavity,
and is thereby much better positioned
than in previous processes.

Outlook

The Varysoft process presented here al-
lows parts to be produced with relatively
thick foam layers, even of different thick-
nesses. Compared with other processes,
that offers better softness.Another advan-
tage is the large freedom of design, since
the process permits undercuts in the mold
design. Because of the short distances be-
tween the system components, the cycle
time is significantly shorter, even though
there is still further scope for improve-
ment here. Moreover, the manufacturing
cell requires much less space than a sys-
tem with a separate thermoforming
process.

The entire process is reproducible
throughout. In specific terms, that con-
cerns the temperatures of the individual
process steps. In conjunction with suit-
able formulations, it would be possible to
selectively influence the reaction time of
the polyurethane by varying the residual
heat of the base part and heated film. This
would allow the reaction time to be re-
duced without the need to incorporate re-
serves or tolerance bands.

The process is generally also suitable
for processing other decorative materials
such as textiles or leather. This opens up
a completely new range of applications
for both users and processors.�

THE AUTHORS

DIPL.-ING. MICHAEL FISCHER, born in 1968, is
sales manager for technologies at Engel Austria
GmbH, Schwertberg, Austria; 
michael.fischer@engel.at

ROGER KAUFMANN, born in 1967, works in sales
at Georg Kaufmann Formenbau AG, Busslingen,
Switzerland and CEO of GK Concept GmbH, Dresden,
Germany; r.kaufmann@gkconcept.de

Swivel plate with core
side, thermoforming (top
right, gray) and injection
molding (bottom right). At
the left of the figure, the
female half of the foaming
mold, with a preformed
film already inserted (bot-
tom), and the robot are in-
serting a new film in the
thermoforming mold (top)

Step Action

1 Robot 2 places film 3 in the oven

2 Heating of film 3

3 Mold opens

4
Robot 1 removes film 2 from the preform cavity and places it in the female half of the foam
cavity

5 Robot 1 removes the finished part 1 from the core of the foam cavity

6 Swivel plate mold rotates with the injection molded part 2 on the core

7 Robot 2 removes film 3 from the oven and transfers it to the female half of the preform cavity 

8 Mold closes

9

Injection molding of the backing part
Foam filling of part 2
Thermoforming and embossing of film 3
Robot 1 transfers the finished part 1 of the processing station
Towards the end of this partial cycle, robot 2 places film 4 in the oven

10 Next cycle runs. Heating of film 4

10 Mold opens

11
Robot 1 removes film 3 from the preform cavity and places it in the female half of the 
foam cavity

12 Robot 1 removes the finished part 2 from the core of the foam cavity

(…) Swivel plate mold rotates with the injection molded part on the core

Table. Workflow of the Varysoft process with swivel plate mold. Initial situation: the first two films 
(1 and 2) are already located in the mold. The cycle time for the Kia dashboard is 115 s with a shot
weight of 420 g
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