
Process accuracy by cavity pressure and cavity temperature sensors

Compliance of tolerances
The Swiss enterpriseWild & KüpferAGwas challenged by a medical part which
required high surface flatness. The part had to be machined in several steps
to achieve this evenness.With real-time Priamus system control, this finishing
is not necessary anymore.

Wild & Küpfer AG, headquartered
in Schmerikon (Switzerland), spe-
cializes in manufacturing tech-
nically sophisticated injection
molds andmolded parts. The com-
pany was established in 1979 and
today has 100 staff members. In
the last years, two digit growth
rates were achieved. In 2004, the
company started to manufacture
components for the medical sec-

tor. A clean room production
area has been in operation since
2006. Due to the company’s focus
on innovation and technology,
they approached Priamus System
Technologies (Schaffhausen, Swit-
zerland) for measuring techno-
logy and an advanced closed loop
control approach (Priamus Fill)
for this challenging application.
The part considered should

have a surface flatness of max.
0,02 mm. The part was already
manufactured by an injection
molding process, but was not de-
signed especially for such a pro-
cess. In a second step, the surface
of themolded part had to be achie-
ved by milling. This required
costly and time consuming fur-
ther finishing steps for trimming
and removal of fibers, as well as
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extra quality controls. Keeping the
process conditions is the key for
making precise parts. Because the
process occurs in the mold, it has
to be monitored, controlled and
documented there. The company
decided to utilize Priamus control
systems to guarantee consistent
part quality and therefore, elimi-
nate the need for post-molding re-
work.

For that purpose, the 2 cavity
mold has been equipped with the
appropriate sensors. In order to
monitor the process, cavity pres-
sure sensors were placed close to
the gate where they reflect the
process most clearly and can be
used for optimization. Cavity tem-
perature sensors were placed close
to the stamping cores to detect the
melt front in real time and to con-
trol the cores accordingly. Additio-
nal cavity temperature sensors
were placed at the end of the flow
path in order to detect the volume-
tric mold filling automatically
and to generate a switching signal
that switches over to holding
pressure at the optimum time of
switchover. Since these parame-
ters were read from the cavity
where the action takes place, they

are considerably more precise and
increase the production accuracy
substantially.

Functional principle
of switchover to holding
pressure
Classical switchover to holding
pressure by cavity pressure sen-
sors utilizes a fixed pressure thres-
hold value to initiate where the
switchover takes place. Yet the
viscosity and its constant varia-
tion play a major role. Viscosity
changes represent changes in
volumes. If the viscosity of the
material changes during produc-
tion, the process is strongly in-
fluenced. Therefore, with fixed
level pressure switchover, the mol-
ded parts are either ‘‘under or over
molded’’ and are subject to varia-
tions.

In contrast, automatic switch-
over based upon flush mounted
cavity temperature sensors at the
end of the flow path, give an
instantaneous indication of the
melt front. An external signal for
switchover is sent to the molding
machine within 4 msec (1), only
when the mold is volumetrically
full. Any material viscosity chan-

ges are compensated for automati-
cally. In addition, the Priamus
system has a signal delay option.
The cavity temperature sensors
can be placed in the flow path,
such that the switchover signal
can be optimized using this delay
option.

In case of a blocked nozzle, for
example, the melt will not reach
the cavity temperature sensor.
This is ascertained by the Priamus
system, and the bad part due to
the blocked nozzle can be auto-
matically contained.

In addition, the Priamus Fill
system balances the filling in each
cavity. By automatic adjustment of
the hot runner nozzle tempera-
tures based upon the melt front
location, all cavities are filling
equally at the same time. As a re-
sult, tighter process control win-
dows are achieved for more con-
sistent and uninterrupted produc-
tion.

The chart from test sampling
shows the dimensional deviation
in mm. Parts that were produced
without or with Priamus were
compared.

Those parts producedwith Pria-
mus clearly show less deviation in
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Optimized switchover to holding pressure: Switchover with 15, 30 and 46milliseconds delay time.
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dimension. The diffusion as well
as the variance are definitely
smaller [2].

Priamus systems achieve more
consistency in production over
each cavity and each cycle.

The Wild & Küpfer parts have
been produced on an electric
machine which has a high repro-
ducibility. It can be assumed that
the results on a fully hydraulic
machine would be even more con-
siderable.

The question
of the profitability
Even when the results of the mea-
suring clearly show that by the use
of Priamus significant improve-
ments were achieved, the question
of profitability arises by using
such a system. That was also the
case with Wild & Küpfer AG.

The annual costs for remachi-
ning the parts are many times the
purchase price of a Priamus Fill
system. With 200000 parts produ-

ced annually, the system purchase
price represents almost a 40% sa-
vings in manufacturing costs.

Sometimes it is necessary to
retrofit the molding machine for
interfacing with the Priamus Fill
control system. These costs are de-
pendent upon themachinemanu-
facturer. Fully integrated Priamus
Fill systems which are available by
Gammaflux and Engel are very
cost effective and efficient.

In this sample, the calculated
overall costs divided by the costs of
the remachining result in an
amortisation of 0,46 years. The ac-
quisition cost of the Priamus sys-
tem is amortised in less than a
half year, if the production lasts
one year. The molded parts in the
two molds (100000 shots 32 sec
cycle time) are produced only 36
days per year. The remachining
costs of one year are thus compen-
sated in 36 days. Since the running
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Comparison: Deviation of dimension without and with Priamus
optimization.
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period of such project is usually
between 5 and 10 years, the system
pays off also for smaller annual vo-
lumes. So the Priamus system is
cost effective not only for long pro-
duction runs of high quantities,
but also for shorter production
runs of lower quantities.

Conclusion
The use of cavity pressure and par-
ticularly cavity temperature sen-
sors is becoming more and more
important. The user’s understan-
ding for process relevant data
from the cavity is increasing. Parts

produced with Priamus systems
are characterized by a high repro-
ducibility and consistency.

Bad parts can be sorted out for
each cavity. Filling time differen-
ces over several cavities are being
detected and controlled. The auto-
matically generated temperature
signals such as switchover to hol-
ding pressure or switching signals
for cores, venting and stamping of-
fer unique solutions for a number
of applications.

For Wild & Küpfer it clearly
means that they achieved their
customer’s expected savings of the

manufacturing costs. The invest-
ment in a Priamus Fill control sy-
stem is not only profitable in
terms of technical and product
perspectives, but also in view of
economic aspects.
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