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I
nternational competition sets difficult
conditions for plastics processors. For
successful market development, it is

often necessary to use new or flexible
technologies in order to satisfy often con-
tradictory criteria, such as cost pressure,
increasing quality requirements or design
preferences. Under these circumstances,
multicomponent technology, with its
track record of over 40 years, is increas-
ing in importance because of its many ad-
vantages.

The Rotary Table is a Hindrance 

The part geometry determines which
mold technology is to be used in produc-
tion. A typical mold solution for many
two-component moldings is the rotary
table. However, in practice, it poses cer-
tain restrictions:
� The substrate and part lie on the same

side of the mold, so that only 50 % of
the area is used for production of the
part.

� The tie-bar clearance of the injection
molding machine, within which the
mold is rotated, limits the mold size,
particularly in the case of large molds
with many ancillary units.

� The tilting torque that generally occurs
during rotation about the horizontal
axis increases with the mold size and
limits the size of rotary tables to 1,600
to 2,000 t.

� The size of the rotary feedthrough on
the moving platen is limited by stabil-
ity considerations, which restricts the
fluid feed.

� There are problems with achieving
thermal separation of the rotary unit
from the rotary table.

� Separate injection-compression mold-
ing – only the first component or on-
ly the second component – is impossi-
ble.

The swivel-platen technique allows a 2-
component process to be made more flex-

From Rotation
to Swiveling

Swivel-platen Technology. SpinForm technology can improve multicomponent

injection molding, doubling output for the same clamping force. It also allows ad-

ditional operations to be integrated without lengthening the cycle. Swivel-platen

technology has already successfully replaced existing rotary table applications in a

number of production operations.

A PC washing
machine door: 
for production,
swivel-platen
technology was
combined with
injection-com-
pression molding
(all pictures except fig-

ure 5: KraussMaffei)
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ible and efficient. It is based on two molds
connected in series, which are identical at
the moving half and are mounted on a
vertically rotating swivel unit (Fig. 1). This
results in two parting lines, each of whose
full surface can be used for producing
substrates or finished parts.

Production Doubled

The substrate is injected in the first cavi-
ty and remains fixed on the core of the
swivel unit when the mold is opened. Af-
ter the swivel unit has rotated through
180°, the substrate is located opposite the
second cavity and is overmolded with an-
other plastics component. In parallel with
this, the first component for the next part
is produced in the opposite mold half.
Productivity is doubled for the same
clamping force.

The injection units are opposite one
another in the machine axis. As a result,
the second component must only pass
through a short flow channel at the
machine end and does not have to be di-
verted. The hot runner is designed for a
1-component standard machine, allow-
ing uniform filling characteristics. More-
over, this reduces shear, pressure loss and
dead spots – an important prerequisite
for producing optical parts from polycar-
bonate (PC) or polymethylmethacrylate
(PMMA). There are also none of the tilt-
ing torques that occur during rotation.
As a result, the opening in the sliding
table can be much larger to incorporate
large rotary feedthroughs and thermally
insulate the cooling media. At the same
time, the mold size is not so greatly re-

stricted. There are also much lower re-
strictions on the part dimensions, since
the molds can be rotated through the up-
per and lower tie-bar pairs. The mold re-
mains freely accessible from the side to
incorporate automation and ancillary
equipment.

Parallel, Not Tilting

The 2-component standard machine is
equipped with an extended machine bed,
extended tie-bars, two opposing injection
units and a swivel unit, which is mount-
ed on a moving sliding table between the
platens. Since two molds are clamped, the
machine must be very stable. For the
moving mold platens, a particularly thick,
ribbed design has proved effective. This
achieves the required stiffness and the
force is optimally transmitted from the
clamping blocks to the mold. At the same
time, because of the very low weight, the

system has very rapid dynamic response
compared to solid platens.

The tilting torque is a crucial criterion
for designing the guides and bearings and
dimensioning the swivel unit and sliding
table. The fact that the tilting torque is
taken into account and the generally sta-
ble design permit excellent platen paral-
lelism while the unsupported swivel unit
is moving, even for large machine sizes.
No tie-bar supports and controls for plat-
en parallelism are thus needed in the stan-
dard model.

For large machines or large-area parts,
an additional guide via the upper tie-bar
pair can be implemented. The second ro-
tary feedthrough, coming from above, is
advisable for optical applications with
mold temperatures well above 100°C. It
helps to avoid excessive thermal expan-
sion of the swivel unit, to make more
cooling medium available, and separate
the hot water from the other fluids in gen-
eral.

The SpinForm lines from KraussMaf-
feiTechnologies GmbH, Munich, Ger-
many, are additionally available as 1-
component machines or 2-component
index-platen machines with suitable
dummy elements. A dummy element in
this case is a type of substitute mold with
built-in ejector. In addition, the produc-
tion lines must also be clean-room com-
patible, since a clean production envi-
ronment is essential for optical parts.
Special hydraulic modifications, water-
cooled motors and the enclosure concept
ensure the lubricant-free clamping unit
(Fig. 2).

Two-Stroke Compression

Injection-compression molding is usual-
ly used to produce optical parts (e.g. lens-
es and displays) or thick-walled parts
(e.g. cosmetic jars). Glazing processes for
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Fig. 1. Schematic
diagram of a swivel-
platen mold: the two
parting lines are one
behind the other; in
the center portion
there is located the
swivel unit, which
rotates about the ver-
tical machine axis

Fig. 2. A concept for a SpinForm machine with automation: the injection units are opposite one
another in the machine axis and the swivel unit is additionally guided via the upper pair of tie bars
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car windows are generally performed by
compression because of the strict re-
quirements. That allows relatively high
flow-path/wall thickness ratios to be
achieved and internal stresses to be elim-
inated. Swivel-platen machines make the
injection compression of a 2-component
part possible for the first time. If both
components are to be compression
molded, two different strokes are re-
quired, which are carried out sequential-
ly for each component, tailored to injec-
tion volume and wall thickness. This sep-
arate movement is only possible on the
swivel-platen machine.

During compression, a tilting torque is
generated on the moving platen. To coun-
teract this, the machine can be equipped
with a parallelism control for individual
adjustment of each individual pressure
pad. To control the parallelism, a meas-
urement system registers the values di-
rectly at the mold gap. This improves the
adjustment possibilities to allow for the
narrow tolerances during glazing.

In Practice

Swivel-platen technology is proving its
potential in many applications, such as
the production of a washing machine
door from PC (Title photo). Here, Spin-
Form technology has reduced the ma-
chine size, at the same time, with injec-

tion-compression molding technology,
it was possible to produce the transpar-
ent window element with low stress and
considerably lower warpage. This re-
duced rejects at the same time. Further-
more, the system was equipped with a
plastication unit optimized for PC, and
complete automation.

Another example is handles for dis-
posable razors, produced in a cycle time
of less than 9 s (Fig. 3). A 24+24-cavity
mold produces the 2-component parts
on a 380 t C3-model machine, equipped
with a fast and precise electrical rotary

unit for high mold weights. Because of
the production speed, a high cooling per-
formance is particularly important due
to the generously dimensioned feed-
throughs. Depending on the production
requirements, processors can therefore
change to smaller machines for the same
output as the former rotary table appli-
cation, and additionally reduce the foot-
print and energy and water consump-
tion. With the appropriate machine out-
fit, applications with more cavities and
cycles of less than 6 s are feasible.

Integrated in the Cube

The logical successor to the stacked swiv-
el-platen technique is cube technology
with four usable mold sides on the swiv-
el unit. This allows operations to be inte-
grated in the side cavities during injec-
tion while the mold is closed, reducing
the cycle time. It allows, e.g., insertion of
films or metal inserts at the 90° position
and/or removal of the finished part at the
270° position. Because of the higher mold
and machine costs, it is only appropriate
to use it if at least three of the four sides
are used simultaneously (Fig. 4).

A practical example with cube technol-
ogy is the production of the center por-

Fig. 3. The 2-compo-
nent disposable
razors have a poly-
styrene hard compo-
nent and a thermo-
plastic elastomer for
soft touch

Fig. 4. Schematic dia-
gram of a mold with
cube technology: all
four sides are used,
e.g., for inserting
films or metal inserts

Fig. 5. Plan view of the rotary cube: it produces the center part of the instrument panel of the Audi
A4; the mold is rotatable between the tie bars (photo: Peguform)
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tion of the instrument panel for the Au-
di A4, to subsequently house the radio
and ventilation, by Peguform GmbH
Neustadt, Germany, (Fig. 5). In the first
cycle, the base structure is produced from
a 30 % short glass fiber-reinforced
polyamide (PA6-GF30). In parallel, in the
second stroke, dam elements are molded
on with a thermoplastic elastomer (TPE),
and bellows seals for the ventilation are
created. In parallel, a swan-neck robot re-
moves the parts at the 270° mold position
and transfers them to the assembly sta-
tion, where the eleven assembly clips are
fitted by two more robots, including laser
monitoring.

The hot-runner systems of PA6-GF30
and TPE are very effectively thermally
separated by the swivel platen. By extend-
ing the tie-bars it was possible, despite the
large and complex mold construction, to
retain the same size of injection molding
machine, with 420 t clamping force. Be-
fore retooling, the company used 1-com-
ponent technology and manually fitted
the clips and the sound-insulation felt.
Thanks to the cube technology and auto-
matic clip mounting, cycle times of less
than 40 s are now possible.

In Combination

For most articles, the strict requirements
are synonymous with increasing costs,
large numbers of process operations and
costly logistics. Production can only be
made economical by combining opera-
tions and reducing their number. A
process combination of this type is the
complex manufacturing cell, which pro-
duces large parts with a polyurethane fac-
ing (PU) for the automotive industry: An
injection molding compounder (IMC)
produces the filled thermoplastic materi-
al for the backing, which is then injection
molded. On the opposite side, the part is
subsequently flood coated with PU by the
SkinForm technique.

The use of IMC reduced material
costs. In addition, the high-quality,
scratchproof facing increased the surface
quality and performance of the finished
part. The surface technology that was
used additionally increased the scope for
part design, since the hardness can be
regulated due to the variability of the wall
thicknesses. Color exchange can be com-
pleted without significant rejects [1]. The
integrated automation covers both the
removal of the finished parts and all
downstream processes. In planning the
production line, the system supplier had
the advantage that all the departments

involved, extrusion, injection molding,
reaction and automation, were combined
under one roof.

Summary

Techniques that can integrate additional
functions in one process and open up new
application fields make a substantial con-
tribution to improving efficiency and
quality. This is exactly what has been con-
tributed by swivel platen technology in
the numerous process combinations and
applications implemented so far. This

technology will continue to enable new
production technologies and options in
future.�
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