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Sensors stop cost spiral
Cavity pressure measurement eliminates short shots 
at Fischer GmbH & Co KG of Sinsheim/Germany

"Defective parts can cause a cost explosion," Erich Fischer 
says knowingly. As Head of Production at Fischer GmbH & 
Co KG with headquarters in Sinsheim/Germany, he has had 
decades of experience with the complex conditions encoun-
tered during the injection molding of technical components. 
For several years though, he has been relying on strategic 
cavity pressure monitoring with sensors and systems manu-
factured by Kistler Instrumente AG to ensure a reliable and 
complete reproduction of plug connectors and electronic 
housings for customers from the automotive and electrical 
industry.

Erich Fischer and shift supervisor Martin Weinzettel, indus-
trial foreman for plastics and rubber technology, are con-
vinced that there is no room for cutting corners when it 
comes to the quality of their injection molded parts, because 
they know that defects cause problems during component 
assembly or lead to complaints about the millions of parts 
supplied to OEMs and tier-1 suppliers

Fischer has identified incomplete filling of the cavity, so 
called short shots, as the main cause of bad-quality injection 
molded parts. The medium-sized family-run business has 
been closely monitoring all relevant machine parameters, all 
hot runner and mold temperatures for a long time.

Naturally, tolerance bands were set up for parameters, which 
triggered alarms when they were exceeded. Despite all these 
efforts, Fischer never managed to avoid the occurrence of 
incomplete molded parts or minor defects at the end of the 
flow path. It was this frustration of all his best efforts that 
drove Fischer to introduce an additional cavity pressure-
based process monitoring system.

Since its introduction a few years ago, cavity pressure moni-
toring has been delivering reliable quality of all molded 
parts. Erich Fischer is satisfied: "When tolerances are narrow 
enough and the process has been run in properly, we get 
very good results". Martin Weinzettel adds: "Cavity pres-
sure monitoring shows us exactly what is happening inside 
the mold."

Strategic operation of sensors and systems
Fischer is currently operating twenty process monitoring 
systems. More than one hundred molds are equipped with 
cavity pressure sensors. "Virtually all our new molds are 
equipped with sensors and we already retrofitted many of 
our older molds, too," Martin Weinzettel points out. 

The company operates with CoMo Injection Type 2869 
process monitoring systems for pressure profiles from four, 
eight or sixteen cavities. Most of these systems are equipped 

with multi-channel technology: Single-Wire cables run from 
the sensor to a multi-channel plug connector on the mold 
exterior. From there, a multi-channel cable connects to the 
process monitoring system. All CoMo Injection systems are 
configured as mobile units and can be changed from ma-
chine to machine, as required.

Most of Fischer’s machines are fitted with the smallest Kis-
tler pressure sensors Type 6183 with 1 mm front diameter, 
but some molds are monitored by a larger sensor Type 6182 
with a diameter of 2.5 mm. The chrome-plated sensor front 
protects it from wear during processing polymers with high 
filler content and abrasive materials.

Cavity pressure measurement during active processes 
For Fischer, quality monitoring is not the only benefit of cav-
ity pressure measurement. Martin Weinzettel: "Cavity pres-
sure monitoring is also useful for sampling new molds, for 
process start-ups and for process optimization. The pressure 
profile is a direct indicator of the smooth operation of dis-
tributors, tips and controllers. With cavity pressure measure-
ment we can easily analyze our molds. Used in multi-cavity 
molds, cavity pressure measurement allows us to determine 
the correct hot runner balancing at a glance. Later, the cav-
ity pressure profile helps us detect machine malfunction 
and wear, Martin Weinzettel reports. "During initial mold 
sampling, we measure and weigh the molded parts, test all 
critical quality characteristics and structural properties and 
record the results. Once the customer has approved the 
molded parts, injection molding experts will define evalu-
ation elements for the cavity pressure profile in the process 
monitoring system."

Head of production Erich Fischer (left) and shift supervisor Martin 
Weinzettel rely on the mobility of the CoMo Injection process monitor-
ing system 



Determining the right pressure level is prerequisite to positive 
quality assessment by means of process monitoring systems. 
Pressure inside the mold must be higher than the predefined 
pressure minimum without exceeding the pressure maximum. 
This is done by means of thresholds. Once the pressure pro-
file fails to reach the minimum or exceeds the maximum, 
CoMo Injection will report the part as NIO. For more complex 
quality assessments, Fischer uses boxes to analyze the cavity 
pressure. These boxes describe a defined pressure range dur-
ing a specified period of time. The pressure profile must pass 
through these boxes in a certain sequence.

If the part falls short of requirements, the robot receives an 
NIO signal that causes it to remove the corresponding part 
to a reject box or to a grinder located beside the machine. In 
larger multi-cavity molds, NIO parts are separated and de-
posited either by cavity or by part. At Fischer’s manufacturing 
facility, free-falling molded parts are rare because virtually all 
machines are equipped with removal robots. In these cases, 
the CoMo Injection will activate a reject gate to separate parts 
that are identified as products of defective NIO cycles.

Fischer mostly places the sensors at a distance from the gate 
because the focus lies on monitoring the mold filling process. 
"We are dealing with very short filling times and low wall-
thickness levels. Hence, we do not place our sensors near the 
gate, which would assess the character of the entire pres-
sure profile, but rather examine whether there is a minimum 
pressure at the end of the flow path, so as to ensure that 
the complete part has been molded," Erich Fischer explains 
his strategy. "Similarly, we know that excessive pressure in-
dicates potential overpacking. Quick filling, quick crystalliz-
ing and quick cooling followed by demolding – that describes 

our cycle. With filling times of 0.25 seconds, there is no need 
to analyze the holding pressure phase, where nothing much 
changes any more for our range of molded parts. Particularly 
when we process high-speed material, there is not much time 
for analysis," he explains his experience with processing the 
new low-viscosity polymer grades, which are modified with 
nano particles.

Fischer also uses simulation programs for in-house develop-
ments and mold engineering: "Because of the fact that the 
calculated pressure profile deviates from the real pressure 
profile, the results of mold filling simulations cannot simply 
be transferred to the production situation," Erich Fischer ex-
plains. Nonetheless, simulation results help with production 
processes because it provides basic information that helps us 
find the best position of the pressure sensor: "Is the selected 
position effective? Is installation feasible? Is the selected sen-
sor handling practical? Simulation gives us answers to these 
questions," Fischer knows.

Process monitoring of all-electric machines 
Since 2005, Fischer has been investing exclusively in all-elec-
tric machines with clamping forces of between 500 and 1 500 
kN. The company added eleven machines and now operates 
a total of sixty machines. At the end of 2010, another all-
electric machine with a clamping force of 4 500 kN will be 
added to the facility. Investing in all-electric machines, the 
company made a great leap forward in terms of precision and 
constant production conditions. But despite the investment in 
all-electric machines, Fischer still attaches great importance to 
the reliable elimination of short shots. Erich Fischer: "Even all-
electric machines require cavity pressure monitoring. Stable 
production does not mean that every single molded part is 
reproduced sufficiently".

Only a few of the sixty injection molding machines in Fischer’s 
production facility work in continuous operation. Most ma-
chines are operating in three shifts with frequently changing 
products, which requires very quick production restarts after 
mold changes. Most machine models operated by Fischer 
are installed with several sets of identical equipment, identi-
cal control systems, identical automation systems and identi-
cal ancillary equipment, which allows smooth and easy mold 
changeovers. Normally, there are only minor deviations from 
one machine to the next. More significant deviations of ma-
chine and process parameters or non-compliance of the mold 
cavity pressure are noticed almost immediately and treated as 
indicators of machine’s condition.
 

The monitor displays the cavity pressure profile of an 8-cavity mold 
Photo by Kistler Instrumente AG



Insight into the balancing conditions of multi-cavity molds 
Martin Weinzettel: "The pressure profile is a highly informa-
tive indicator of the mold’s balancing conditions". With this 
experience in mind, both Fischer and Weinzettel have devel-
oped a keen interest in MultiFlow, Kistler’s new, automatic 
hot-runner balancing system, which was developed as an 
optional module for the CoMo Injection unit. It synchronizes 
the filling behavior inside the cavities of multi-cavity molds 
by means of strategic control of the hot-runner tip tempera-
tures. For Fischer, this concept would dispense with manual 
hot-runner balancing during set-up and regular rebalanc-
ing during serial production. For Fischer, temperature-based 
process monitoring or hot-runner balancing systems are out 
of the question. Erich Fischer: "Of course we also monitor 
the mold body temperature in order to detect inadmissible 
changes of the cavity wall temperatures. But inside the cavi-
ty, we exclusively rely on the pressure level to decide whether 
parts are defective or not."

Thanks to the introduction of cavity pressure monitor-
ing, Fischer is safely protected from spiraling costs due to 
customer complaints about products. "In cases where ma-
chines, molds, hot-runners and materials are perfectly at-
tuned, cavity pressure monitoring is a very useful tool for im-
proving the quality of the products and eliminating reasons 
for customer complaints." Martin Weinzettel is convinced: 
"Ever since we implemented Kistler systems, we are shot of 
problem of short shots".

Fischer uses cavity pressure monitoring for controlling the quality of its 
wide range of industrial components. 

A Kistler CoMo Injection process monitoring system Type 2869 (on the 
right, beside the injection molding machine) monitors the production of 
plug connectors

Fischer in profile

Over four decades, Fischer GmbH & Co KG has be-
come established as a specialist for mold engineer-
ing and injection molding among customers from 
E+E, automotive, machine engineering and the op-
tical industry. The medium-sized business with 180 
employees supplies injection molded plug connec-
tors, socket boards, housings for electric circuits and 
a wide range of technical components.

Founded in 1973 by Werner Fischer as a mold engi-
neering company, the business quickly enhanced its 
portfolio to injection molding products and is now 
able to cater to all stages of the entire process chain 
at its own facility – from product development, 
mold making and injection molding right through 
to component assembly.

Fischer processes more than 3 000 tons of polymer 
material every year on sixty injection molding ma-
chines with clamping forces of between 500 and 
10 000 kN. The main materials processed are rein-
forced polypropylene and classic engineering ther-
moplastics such as PA66 and PBT in mostly glass 
fiber-reinforced grades with a filler content of up to 
50 %, but also more unusual materials such as po-
ly-cyclohexylenedimethylene terephthalate (PCT).

www.fischerwzb.de



QUALITY MOLDING is the 100 % quality 
seal for injection molding processes.

For zero-defect production of electronic, medical and high-precision 
applications thanks to production monitoring by means of cavity pressure. 

For process and quality monitoring, process control and hot runner 
balancing – independent of machine manufacturer, mold concept and 
downstream systems.
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France
Kistler France
ZA de Courtabœuf 1
15, avenue du Hoggar
91953 Les Ulis cedex
Tel. +33 1 69 18 81 81
info.fr@kistler.com

Germany
Kistler Instrumente GmbH
Daimlerstrasse 6
73760 Ostfildern
Tel. +49 711 34 07 0 
info.de@kistler.com

Italy
Kistler Italia s.r.l.
Via Ruggero di Lauria, 12/B
20149 Milano
Tel. +39 02 481 27 51
sales.it@kistler.com

Netherlands
Kistler B.V. Nederland
Leeghwaterstraat 25
2811 DT Reeuwijk
Tel. +31 182 304 444 
sales.nl@kistler.com

Korea, Republic of
Kistler Korea Co., Ltd.
Gyeonggi Venture Anyang
Technical College Center 410
572-5, Anyang-Dong, Manan-Gu,
Anyang-City, Gyeonggi-Do 430-731
Tel. +82 31 465 6013
sales.kr@kistler.com

Singapore
Kistler Instruments (Pte) Ltd.
50 Bukit Batok Street 23
#04-06 Midview Building
Singapore 659578
Tel. +65 6316 7331
sales.sg@kistler.com

Taiwan
Kistler Branch Office in Taiwan
5F.-17, No. 6, Lane 180
Sec. 6, Mincyuan E. Road
Taipei 114
Tel. +886 2 7721 2121
sales.tw@kistler.com

Thailand
Kistler Instrument (Thailand) Co., Ltd.
26/56 TPI Tower, 20th Floor
Nanglingee Rd., (Chan Tat Mai Rd.)
Thungmahamek, Sathorn
Bangkok 10120
Tel. +66 2678 6779-80 
sales.thai@kistler.com

Europe

Austria
Kistler GmbH
Lemböckgasse 49f
1230 Wien
Tel. +43 1 867 48 67 0
sales.at@kistler.com 

Czech Republic/Slovakia
Kistler, s.r.o.
Zelený pruh 99/1560
140 00 Praha 4
Tel. +420 296 374 878
sales.cz@kistler.com

Denmark
Kistler Nordic DK
Grønlandsvej 4
4681 Herfølge
Tel. +45 70 20 85 66
info.dk@kistler.com

Finland
Kistler Nordic AB
Särkiniementie 3
00210 Helsinki
Tel. +358 9 612 15 66
info.fi@kistler.com

Asia

China, People’s Republic of
Kistler China Ltd.
Unit D, 24/F Seabright Plaza
9-23 Shell Street North Point
Hong Kong
Tel. +852 25 915 930
sales.cn@kistler.com

India
Kistler Instruments (India) Pvt .Ltd.
TA-3,3rd floor, Crown Plaza,
Sector-15 A, Faridabad - 121 007
Haryana/India
Tel. +91 129 4113 555
sales.in@kistler.com

Japan
Kistler Japan Co., Ltd.
1F Yokoso Rainbow Tower
3-20-20, Kaigan, Minato-ku
Tokyo 108-0022
Tel. +81 3 3769 9501
sales.jp@kistler.com

Kistler Worldwide

Spain
Kistler Ibérica S.L, Unipersonal
C/Pallars, 6 Planta 2
08402 Granollers
Barcelona
Tel. +34 93 860 33 24
info.es@kistler.com

Sweden/Norway
Kistler Nordic AB
Aminogatan 34
431 53 Mölndal
Tel. +46 31 871 566
info.se@kistler.com 

Switzerland/Liechtenstein
Kistler Instrumente AG 
Eulachstrasse 22
8408 Winterthur
Tel. +41 52 224 12 32
sales.ch@kistler.com

United Kingdom
Kistler Instruments Ltd.
13 Murrell Green Business Park
Hook, Hampshire RG27 9GR
Tel. +44 1256 74 15 50
sales.uk@kistler.com 

America

USA/Canada/Mexico
Kistler Instrument Corp.
75 John Glenn Drive
Amherst, NY 14228-2171
Tel. +1 716 691 5100
sales.us@kistler.com

Australia

Australia
Kistler Instruments Australia Pty Ltd
Unit 1.23/202 Jells Rd.
Wheelers Hill, Victoria 3150
Tel. +61 3 9560 5055
sales.au@kistler.com

Other Countries

Kistler Instrumente AG
Export Sales
Eulachstrasse 22, 8408 Winterthur
Switzerland
Tel. +41 52 224 11 11
sales.export@kistler.com

Headquarters

Switzerland
Kistler Group
Eulachstrasse 22, 8408 Winterthur
Tel. +41 52 224 11 11
Fax +41 52 224 14 14
info@kistler.com

www.kistler.com


