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1.1 Purpose of this Operating Instructions 

The purpose of this document is to accurately define the operating and 
maintenance procedures for the system provided by Thermo Fisher 
Scientific in relation to the supply of hardware and software to the 
customer. 
 
The design actually delivered might in some details deviate from the 
illustrations of the machine inside this operating manual but this will have 
no influence on the operation of the machine and understanding the 
operating instructions. 
 
Any problems or queries should be directed to Thermo Fisher Scientific 
Customer Support, see address on page 1-7.  
 
This operating manual: 
 

• explains the meaning and use of the warning references contained in 
the operating manual, 

• explains how to use the machine properly, highlights the dangers that 
might arise for you and others if these instructions are not obeyed,  

• informs you how to avoid dangers. 
 

In addition to this operating manual please observe: 
 

• applicable laws and regulations, 

• legal regulations for accident prevention, 

• the prohibition, warning and mandatory signs as well as the warning 
notes on the machine. 

 

 
Note: 

Before starting the machine, please read these instructions 
thoroughly and familiarize yourself with the device. Also make 
sure that all persons who will use the device have always read 
and understood these instructions previously.  
 
Keep this manual carefully in the area around the machine.  
 
 
If you have any questions after reading these instructions, please 
contact the manufacturer or his representatives. 
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1.2 CE Marking  

Thermo Scientific electrical equipment for measurement, control and 
laboratory use bears the CE marking. 

The CE marking attests the compliance of the product with the EC-
Directives which are necessary to apply and confirms that the apparatus 
meets all relevant essential requirements of the directive, the defined 
relevant protection requirements. 

The conformity assessment procedures were performed following a 
defined methodology according to each applicable directive. 

The council decision 93/465/EEC shall be authoritative concerning the 
modules of the various phases of the conformity assessment procedures 
and the rules for the affixing and use of the CE marking, which are 
intended to be used in the technical harmonization directives. 

To confirm compliance with the EC-Directive 2004/108/EC 
Electromagnetic Compatibility (EMC) our product was tested according 
to the EMC requirements for emission and immunity for electrical 
equipment for measurement, control and laboratory use. 

Compliance with the protection requirements areas (domestic 
establishments and establishments directly connected to a low voltage 
power supply network which supplies buildings used for domestic 
purposes) and industrial areas is ensured. 

Our strict standards regarding operating quality and resulting considerable 
amount of time and money spent on development and testing reflect our 
commitment to guarantee the high level of quality of our products even 
under extreme electromagnetic conditions. 

Practice however also shows that even electrical equipment which bears 
the CE marking such as monitors or analytical instruments can be affected 
if their manufactures accept interference (e.g. the flickering of a monitor) 
as the minimum operating quality under electromagnetic compatibility 
phenomena.  
For this reason we recommend you to observe a minimum distance of 
approx. 1 m from such equipment. 
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1.3 Quality Assurance 

Dear customer, Thermo Fisher Scientific implements a Quality Manage-
ment System certified according to ISO 9001:2008.  
This guarantees the presence of organizational structures which are neces-
sary to ensure that our products are developed, manufactured and manag-
ed according to our customer’s expectations. Internal and external audits 
are carried out on a regular basis to ensure that our QMS is fully func-
tional. We also check our products during the manufacturing process to 
certify that they are produced according to the specifications as well as to 
monitor correct functioning and to confirm that they are safe. The results 
are recorded for future reference. The “Final Test” label on the product is 
a sign that this unit has fulfilled all requirements at the time of final manu-
facturing. Please inform us if, despite our precautionary measures, you 
should find any product defects. You can thus help us to avoid such faults 
in future. 
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1.4 Customer Support 

Thermo Fisher Scientific recognises the importance of running and 
optimizing systems to their full capability, with minimum downtime. 
To ensure this, the following Customer Support facilities are available: 
 
SPARES 
A comprehensive stock of parts is held at our factory. Most parts are 
available off-the-shelf for immediate dispatch and using original 
manufacturer's parts ensures that warranty cover is not affected. A small 
stock of spare parts held at your site will allow maintenance personnel to 
replace parts with a minimum of delay. To assist with spares requirements, 
Thermo Fisher Scientific provides recommended spares lists for all 
equipment. 
 
SERVICE 
Regular service and inspection visits will ensure that your equipment 
performs efficiently, that any machine downtime is reduced and will also 
improve wear monitoring, thus enabling efficient forecasting of 
replacement parts. 
 
Thermo Fisher Scientific will be happy to discuss a planned 
preventative maintenance program, including regular servicing and 
inspection visits, specifically tailored to suit your requirements. 
As Thermo Fisher Scientific maintains a complete file on all our 
machines, no one is better equipped to offer advice on spares and service 
for our equipment.  
A Thermo Fisher Scientific Service Contract is carried out by a service 
engineer who will check all machine operations and will replace any items 
which require attention.  
The engineer carries suitable spare items to ensure that, wherever possible, 
the work is completed in one visit. During the visit, the engineer is 
available to discuss any equipment issues with customers. 
 
A Thermo Fisher Scientific Service Contract on your equipment will 
ensure the following: 

• Lower maintenance costs 

• Reduced equipment downtime 

• Opportunity to plan maintenance 

• Increased efficiency and product quality 

• Opportunity to budget for wear part replacement. 

• Reduced resource time attending to breakdown management 
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 Note: 

Failure to service the Thermo Fisher Scientific equipment in 
accordance with manufacturer’s instructions, or use of non- 
Thermo Fisher Scientific parts, may invalidate equipment 
warranty.  

TRAINING 
Thermo Fisher Scientific can provide hands-on training courses, 
tailored to customer’s requirements. This training ensures that the 
equipment is operated efficiently and that daily maintenance checks are 
carried out correctly. These courses can take place either in our fully 
equipped process laboratory or at your site, whichever is most convenient. 
 
INSTALLATION & COMMISSIONING 
Thermo Fisher Scientific provides Engineers to install equipment or to 
supervise your installation team. Once the equipment is installed, plant 
commissioning ensures that it is running at optimum performance. 
Thermo Fisher Scientific carries out the Project Management of a 
complete system if required. This includes the co-ordination of all 
activities between suppliers and contractors during both the 
design/manufacturing phase and the installation/commissioning period. 
 
PROCESS TRIALS 
Thermo Fisher Scientific Karlsruhe Technology Centre is equipped to 
demonstrate a range of equipment and ancillaries. This equipment is used 
by our Customers for proving trials on materials before the final 
specification of a machine is confirmed and also, for ongoing 
development trials if a customer’s equipment is in constant use. 
 
EQUIPMENT UPGRADE 
Thermo Fisher Scientific offers an equipment upgrade facility which 
allows customers with equipment to “part exchange” their existing 
machines for new. Machines can also be modified to include the latest 
design features or to allow additional equipment to be added. 
 
For further details of these services, please contact us. 
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1.5 Contact to Thermo Fisher Scientific 

Please get in contact with us or the authorized agent who supplied you 
with the unit if you have any further questions. 
 
Thermo Fisher Scientific 
Customer Support 
Dieselstraße 4 
76227 Karlsruhe (Germany) 
 
Phone: +49 721 4094 – 444  
Fax: +49 721 4094 – 300  
E-Mail: support.mc.de@thermofisher.com 
Internet: www.thermofisher.com 
 

 

 Note: 

The following specifications should be given any time when 
product enquiries are made:  

 

 

Fig. 1-1 Type plate 

Unit name: e.g. Process 11 
Type No.: e.g.: 567-7600 
Serial No.: e.g.: 1 12004711001 
 
The instrument’s serial number contains the year of manufacturing. The 
first two numbers after the blank character indicate the year of construc-
tion. ‘12’ stands for 2012. 
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2.1 Intended Use 

The Thermo Fisher Scientific small-scale extruder will be used to 
perform a thermoplastic compound. Material will be fed to the Twin 
Screw Extruder in powdered or liquid form by feeders. 
The powder and liquid stream will be processed inside the confines of the 
barrel to produce a molten material strand which will be continuously 
ejected from the barrel outlet and transferred to additional downstream 
equipment or collected in an appropriate receiver vessel.  
 
This equipment is to be used as a standalone unit as both a process and 
product development tool as well as for the supply of products. 
 

Use the Thermo Fisher Scientific extruder for mixing thermoplastic 
compounds. Do not use for other purposes, such as compressing or 
crushing. 
 

The improper use of machinery and a disregard for the safety or operating 
instructions cause a loss of the warranty and of the manufacturer’s liability 
for any resulting damage to persons, the machine or other objects!  
 

2.2 Standards and Regulations 

In designing the basic health and safety requirements of the applicable 
laws, standards and guidelines have been applied. The safety of the 
machine is documented by the CE-marking and the declaration of 
conformity. 
All safety information refers to the current regulations of the European 
Community. In other countries, the applicable laws and regulations are to 
be respected. 
In addition to the safety instructions in this manual the generally 
applicable rules for accident prevention and environmental protection are 
to be respected and observed. 
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2.3 Warning Signs and Notes 

For identifying the hazards and notes the following symbols and signal 
words are used. 
The table below gives an overview of the symbols and warning signs for 
the dangers and its consequences. 

 
Danger 

 

Indicates a danger that will cause serious injury or death to people. 

  
Caution 

 
Indicates a danger or unsafe procedure that might cause injury to 
people or damage to the machine and to the product. 

 

 Note:  Indicates an application advice and other important or useful 
notes and information. No danger for people or harmful 
consequences for the machine and the product. 
 
For the identifying the hazards following signs can be used onto the 
machine. 
 The table below gives an overview of the symbols and warning signs for 
the dangers and its consequences. 

 

 
Trapping Hazard: 

Use extreme caution when handling or touching any machinery when 
this symbol is displayed. There is a high possibility for the trapping of 
fingers or the entanglement of clothes etc. if care is not taken! 

 

 
Crushing Hazard: 

Use extreme caution when handling or touching any machinery when 
this symbol is displayed. There is a high possibility of crushing or 
cutting fingers etc. if care is not taken! 

 

 
Hazards by High Temperature: 

This machine will operate at high temperatures.  
The extruder barrel, dies or any other attachment in contact with the 
barrel may run at high temperatures. 
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Electrical Hazard: 

This symbol means turn off the electrical supply before removing any 
cover with the symbol attached. 

Failure to do so may cause exposure to electric shock hazard. 

Access to electrical components should only be carried out by a 
competent and qualified electrical engineer. 

Never attempt to modify any electrical components or circuits as this 
may affect the safe operation of the machine. 

 

 
Use safety glasses.      

 

 
Use protective gloves.  

 

2.4 Technical Conditions 

The machine complies in design and erection the current state of the art 
in technology and is built according to the common safety rules. 

The CE-certificate and sign refers specifically only to the machine as 
supplied. 

 
Danger 

 
The machine may only run in perfect working conditions. Any 
interference or failure must be eliminated immediately. 

 

 
Danger 

 
Unauthorized alterations or modifications, particularly those 
affecting the safety of the operator, are generally prohibited. 
Technical modifications, alterations and additions that are made 
by the user at the machine, will influence the CE-conformity of 
the machine and are the responsibility of the operator. 
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2.5 Safety Instructions 

2.5.1 General Safety Instructions 

 
Danger 

 The Process 11 Twin Screw Extruder is a universal tool.  
The details about the application conditions and the nature of the 
used substances and materials are not known by the manufacturer, 
thus it can only be the responsibility of the operator.  

The diversity of the substances and their physical and chemical 
properties can bear a potential risk to human’s health and could 
damage the machine.  

Overall the process always takes care about the material behavior, 
toxicity and flammability of the substances, as well as their com-
pounds or decomposition products. 

 

 
Please pay attention to the following. 

• In spite of attending to all work instructions, safety and accident 
prevention remains a residual risk in handling the machine.  
With focused and proactive work and action, you can reduce the 
residual risk. 

• The machine must be operated and maintained by persons who have 
read this manual carefully and understood. The operator must be 
sufficiently trained in the application, adjustment and operation. 

• If you pass on this machine, you must hand over all the supplied 
machine tools, materials and documents. 

• While working do not let the machine unsupervised. If reasonable and 
possible, turn off the machine during work breaks or when the 
machine is not working. 

• Never open the covers while the machine is running. 

• Protect your working area and the floor around the machine of any 
objects that threaten your stable stand and pose a tripping hazard. 
Keep order in the workplace. Disorder can lead to accidents. 

• Before and during the work check the danger zone that no 
unauthorized persons are in it. Ensure that no other people will touch 
the machine while working. 

• Do not use the machine in the presence of flammable gases, liquids 
and solids.  
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• Use the machine only in dry areas or in dry conditions and ensure a 
sufficiently lit work area. 

• Protect your working space from rain, moisture and humidity, so that 
by the machinery there is no electrical hazard. 

• Maintain the machine with care. Keep the machine ready for work and 
clean for a safety work. Follow the instructions for maintenance and 
repair. 

• At the end of the life time the machine and all the replaced wear or 
spare parts, as well as any materials such as lubricants are to be 
forwarded to an environmentally correct disposal. 
 

2.5.2 Instructions for Personal Safety 

 

 
Please pay attention to the following. 

• Work with reason and concentrated. Do not use the machine if you 
are tired. 

• The operation or maintenance of machines is prohibited for persons 
under alcohol, drugs or medication. 

• When dangerous substances are being processed, the correct safety 
procedures must be taken. Before starting the machine get 
information about the nature of the material to be processed and of 
the possible health hazards, e.g. of released dust.  
Make any appropriate precautions. 

• When working with the machine always wear safety glasses. Wearing 
loose clothing (ties, scarves, jackets open and not tight-fitting clothing) 
is prohibited, because of injury by trapping in moving machine parts. 
For long hair, a hair net must be worn. 

• Heated machine parts can be very hot. Never touch them with bare 
hands. You may wear protective gloves. 

• Avoid an unnatural posture and maintain balance at all times. Wear 
work shoes to increase your stability. Wear suitable working clothes. 
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2.5.3 Safety Instructions for Working on Electrics 

 

 
Please pay attention to the following. 

• Isolate the electrical supply while: 

- the machine is unattended 
- cleaning 
- carrying out any maintenance. 

• This machine is to be checked regularly in fixed intervals by a qualified 
electrician to their electrical safety.  

• To protect against electrical shock let the machine only connect to a 
suitable and safe power supply terminal by a qualified electrician.  

• Do not use the machine, if there is an obvious damage at electrical 
components or if the control components cannot reach their proper 
operating condition. 

• Protect the power cord from heat, oil and sharp edges.  
 

2.5.4 Instructions for Safe Working 

 

 
Please pay attention to the following. 

• Use the machine only to perform the intended work.  

• Do not use the machine for purposes for which it is not made. 

• Note that maximum performance data are specified (see section 3.5 
Machine Type / Data Sheet on page 3-11). 

• Do not overload the machine. It works better at its designated power 
range.  
Do not use the machine for work that requires a more powerful 
machine. 

• Check the stability of the machine and possibly the safe fitting with 
the foundation. 

• Note that the use of other than the manufacturer's recommended 
tools and other accessories may cause injury to you. 

• Do not leave any tools at or inside the machine. Before you switch on, 
take care that all tools are removed. 

• Don’t let the machine run unattended and keep a safe distance to 
moving or heated machine parts. 

• Never run the machine without material. The screws and the barrel 
can be damaged. 
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2.5.5 Safety Instructions for Maintenance Work 

 

 
Please pay attention to the following. 

• For maintenance and repair work always turn off the machine at the 
main switch and secure it by appropriate measures against a re-starting 
by other persons. 

• Check after maintenance, repairs and cleaning that all covers and 
guards are properly mounted on the machine. 

• Damaged guards, machine parts and switches must be repaired or 
exchanged intended by an approved technician. 

2.5.6 Customers Responsibility 

 

 
Please pay attention to the following. 

• Ensure that all operators have received the correct training to work 
with the machine. 

• Ensure that all operators have observed and understood this 
instruction manual 

• Ensure that a qualified electrician carries out any electrical 
repairs/maintenance. 

• The Process 11 must only be repaired by a Thermo Fisher Scientific 
Service Engineer. (Refer to Section 1.4 for Customer Support 
Information.) 

2.5.7 Guards and Safety Devices 

 

 
Please pay attention to the following. 

• Ensure all guards are fitted during normal operation. 

• Ensure all safety devices (limit switches etc.) are functioning correctly, 
and regularly check their operation. 
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2.6 Disposal and Recycling 

Dispose this machine or components of it without environmental 
pollution by disposing of waste in the environment without professional 
treatment. 
 
Please do not throw away the machine and its packaging Please dispose 
discarded equipment in accordance with the policies from your local waste 
disposal company. 
 

2.6.1 Decommission 

 
Danger 

 
Take used-up and discarded machines out of service 
immediately to prevent the environment or persons from a  
later endangering. 

• Unplug the power cord. 

• Cut through the power cord. 

• Remove all environmentally hazardous materials from the old device. 

• Remove, if present, batteries and rechargeable batteries. 

• Forward the machine components and supplies to the designated 
disposal. 

 

2.6.2 Disposal of the Packing 

All used packaging materials and packaging components of the machine 
are reusable and this material must be recycled. 
 
The packaging timber may be forwarded to a disposal or recycling. 
 
Cardboard packaging components can be given to the waste paper 
collection. 
 
The packaging foils are made of polyethylene (PE) or the upholstery parts 
of polystyrene (PS). These materials can be reused after reprocessing, if 
you have forwarded it to a collection point for an appropriate disposal 
company. 
 
If you will forward the packaging material is correctly sorted, so it can be 
fed directly to the reuse. 
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2.6.3 Disposal of used-up Machines 

 

 
Please ensure in the interest of the environment that all compo-
nents of the machine will be disposed only on the permitted and 
approved way. 

Please note that all electrical devices contain a variety of usable materials 
and environmentally harmful components. Please take care that those 
components are separated and disposed properly. If in doubt, contact 
your responsible company for waste disposal. Maybe it is helpful to ask 
for a specialist in waste disposal operations. 
 

2.6.4 Disposal of Electrical Components and Electronics 

Please ensure an appropriate and professional disposal of electrical 
components in accordance with the legal requirements  
The device contains electrical and electronic components and must not be 
disposed as common waste. In accordance with European Directive 
2002/96/EC for the waste of electrical and electronic equipment and the 
implementation into national law used electrical machineries are to be 
collected separately and forwarded to an environmentally friendly recycl-
ing. 
As a machine operator, you should obtain information about the 
authorized collection and disposal system that is valid for you. 
Please ensure a professional and appropriate disposal of the batteries. 
Please forward only discharged batteries to the waste disposal service. 
 

2.6.5 Disposal of Lubricants 

 

 
Please make sure that there is always an environmentally 
friendly disposal of used lubricants. Follow the disposal 
instructions of your local waste management company. 

 

 
Used up oils should not be mixed; only non-mixed oils are Used 
up oils should not be mixed, because of an easy recycling 
without special pre-treatment.  

The lubricant manufacturer should be able to give you disposal 
information of the used lubricants. 

Disposal information of the used lubricants is given by the lubricant 
manufacturer. Please check to product specific the data sheets. 
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2.6.6 WEEE Compliance 

 

 This product is required to comply with the European Union’s Waste 
Electrical & Electronic Equipment (WEEE) Directive 2002/96/E.  
It is marked with the WEEE symbol. 
 
It is concerning to the disposal of used electrical and electronic 
equipment (applicable in the countries of the European Union and 
other European countries with separate collection systems). 
 
The symbol on the product or its packaging indicates that this product 
may not be treated as household waste but be returned to a collection 
point for recycling electrical and electronic equipment. By ensuring the 
correct disposal of this product you protect the environment and the 
health of those around you. Environment and health are endangered by 
incorrect disposal. A recycling of materials will help to reduce the 
consumption of raw materials. For more information about recycling of 
this product, please contact your local waste management company or the 
manufacturer of this product. 
 
Thermo Fisher Scientific has contracted with recycling or disposal 
companies in Germany.  
For correct disposal sent this product back to the manufacturer, so it can 
be disposed or recycled through us.  
You can get detailed information by our Customer support. See contact 
data on page 1.5 
 

2.6.7 RoHS Compliance 

With designing and building his machine all requirements of the RoHS 
declaration is kept. 
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3.1 Field of Application 

The Thermo Scientific Process 11 twin screw extruder is a machine for 
producing small batches or performing a continuous production. 
The Process 11 is one model within our range of twin screw extruders 
that serves a variety of markets, including polymer, nanotechnology.  
The twin screw compounder Thermo Scientific Process 11 allows ex-
truding small quantities of material. It is ideal for the precisely controlled 
reactive extrusion of high-viscous melts. 
The instrument is based on proven, twin screw technology with parallel 
co-rotating screws and it works as a standalone unit.  
It helps to shorten time-to-market and cut development costs to gain a 
distinct competitive advantage. Therefore, quick and early assessments of 
new materials are a key to accelerate the conception of the final product. 
 
This small-seized, high-tech tool is perfect for the preparation of samples 
for product trials as well as for micro-production of small batches. 
 
When compounding expensive or small-scale materials or engineered poly-
mers, the Process 11 twin screw extruder is the cost efficient method to 
obtain fast, dependable, and tangible results.  
 
The Process 11 requires as little as 30 grams of material for compound-
ing, which is especially beneficial for industries that compound expensive 
composites in the early step of developing new polymers.  
By using optional feeders customers can continuously extrude very small 
material volumes. 
By measuring the torque of the drive motor, the process can be monitor-
ed effectively (test results can be stored using an optional data logging 
software, item No. 567-7636). 
 

3.2 Functional Description 

3.2.1 Process Description 

A controlled supply of ingredients will be continuously metered into the 
Process 11. They will be fed to the extruder in powdered form (either 
individually or as a blend) by solids feeders or as a fluid by liquid feeders. 
Within the extruder the ingredients are typically processed in several steps. 
At high temperatures the material will be processed into a homogeneous 
mix mainly by mechanical energy of the rotating, intermeshing screws. 

The molten extrudate will flow to the discharge end of the barrel and is 
extruded through a die plate to form a material strand. 
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3.2.2 Machinery Overview 

A typical layout of the extruder and associated equipment is shown below: 

 

Fig. 3-1 Machine layout 

Extruder The Process 11 executes main extrusion process. 
All components of this base machine are des-
cribed in section 3.4 on page 3-5.  

Feeding devices Additional feeders supply the Twin Screw Ex-
truder with materials that are to be processed.  

Water bath A water bath is available to cool down the 
material strands.  

Granulating devices Additional granulating devices, e.g. a variable 
length pelletizer, cut the material strand in 
utilizable pellets. 
These devices are not part of this manual.  
For operating information see separate manuals. 
 

 



Unit Description 
General Operational Sequence 

3-4     Process 11 Thermo Scientific 

3.3 General Operational Sequence  

Set-up  Configure screws and barrel elements. 

  ê 

  Ensure chilled water is connected to the main housing. 

  ê 

  Configure feeding equipment to suit process. 

  ê 

  Load feeder(s). 

  ê 

  Calibrate feeder(s) with specific process material. 

  ê 
Start-up  Set barrel temperature and press ‘Heating On’ button. 

  ê 

  Allow time for machine to thermally stabilize. 

  ê 

  Calibrate the pressure probe. 

  ê 

  Set extruder to required speed. Press Extruder On-/Off-button. 

  ê 

  Set feeder(s) to required speed. Start feeder(s). 

  ê 
  Increase feeding rate and speed to stabilize required throughput. 

  ê 

Running  Once the product is being processed successfully,  
forward it to the downstream process equipment. 

  ê 

Shut-down  Stop any material feeding and reduce screw speed. 
Press Extruder On-/Off-button to stop extruder running. 

  ê 

Cleaning  Perform extruder dismantling and cleaning. 
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3.4 Components

3.4.1 Extruder Screw and Screw Elements

The screw flexibility is a suc
extruders. It allows changing the screw configuration to meet vari
application requirements. To suite various applications the screw ele
are offered manufactured from various materials. 
a proven compro
 

Fig. 3

Conveying elements have a self wip
feeding, conveying and venting sections along the screw configu
 
Standard element‘s helix 
increase or decrease the free v
Reverse conveying elements can be placed at the end of a mixing section 
to increase the residence time within the mixing section. In extreme cases 
where longer than 1/2 L/D reverse feeding is required, the elements can 
be combined. 
 

       

 

Fig. 3

Conveying Elements 
(Feed Screws)

 

Components 

Extruder Screw and Screw Elements 

The screw flexibility is a success factor of co-rotating parallel twin screw 
extruders. It allows changing the screw configuration to meet vari
application requirements. To suite various applications the screw ele
are offered manufactured from various materials. The standard material is 
a proven compromise between wear and corrosion resistance. 

Fig. 3-2 Screws inside barrel 

Conveying elements have a self wiping twin lead geometry and are used in 
feeding, conveying and venting sections along the screw configu

Standard element‘s helix has a pitch of 1 L/D. The helix pitch may vary to 
increase or decrease the free volume and conveying speed.
Reverse conveying elements can be placed at the end of a mixing section 
to increase the residence time within the mixing section. In extreme cases 
where longer than 1/2 L/D reverse feeding is required, the elements can 
be combined.  

                   

 1 L/D 1/2 L/D 1/2

Fig. 3-3 Feed screws 

Unit Description 
Components 

 Process 11     3-5 

rotating parallel twin screw 
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Mixing sections are created by combi
elements. Th
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Fig. 3

Extrusion elements have a single lead geometry to generate the required 
extrusion pressure. Single lead ele
β-shaft). An end cylinder limits the shaft
have a counter bored end face. For open discharge application also con
veying elements with the counter bore are available. 

                       
Fig. 3

Mixing Elements

Mixing Blocks

Extrusion Elements

 

Mixing sections are created by combination several multiple single mixing 
elements. The offset between neighbored elements determine the convey
ing and mixing properties. The conveying properties decrease with in
creasing offset angles while the mixing properties increase. In extreme 90° 
offset sections have pure mixing and no conveying ca
offset values have by alternating elements with 0° and 90° on the hexa
gonal shaft orientation 30° and 90° offsets can be achieved. To achieve 
60° (forward or also reverse) offsets elements of the same orientation are 
combined. Most common mixing elements have a length of 1/4 L/D. 
Longer elements (1/2 L/D) introduce higher shear while shorter elements 
(1/8 L/D) dispersive mixing improve.  

                                  

Fig. 3-4 Mixing elements 

Mixing block elements build a solid block of mixing elements. The 
geometry is the same as build from individual mixing elements. The solid 
block has an increased overall strength. Especially for the first 
mixing/melting zone‘s start mixing blocks can be used for high 
performance material applications.  

               

Fig. 3-5 Mixing block 

Extrusion elements have a single lead geometry to generate the required 
extrusion pressure. Single lead elements need to be shaft specific (α 

shaft). An end cylinder limits the shaft geometry. So extrusion elements 
have a counter bored end face. For open discharge application also con
veying elements with the counter bore are available. 

                        
Fig. 3-6 Discharge extrusion elements 
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Unit Description 
Components 

Thermo Scientific Process 11     3-7 

3.4.2 Arrangement of Screw Elements  

With changing the arrangement or using additional kinds of screw ele-
ments it is possible to customize the screw assembly to the application 
requirements. 
 
Following in Fig. 3-7 the standard screw configuration is shown. 
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Fig. 3-7 Standard screw configuration 
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3.4.3 Strand Die 

The Process 11 standard die with cone (diameter: 2.0 mm) creates a 
continuous strand with circular cross section. 
 
 

A Barrel 
B Terminal for Thermocouple Bayonet Coupling 1/8” BSP 
C Terminal for Die Heater 
D Terminal for Pressure Probe 1/2” UNF 
E Die Body 
F Die Nozzle 
G Additional Measuring Port Terminal1/2” UNF 

(without sensor closed by plug screw) 
 
 
 
 
 
 

  

Fig. 3-8 Strand die 

With four screws it is directly connected to the barrel. For connecting 
procedure see section 5.3.3 on page 5-10. 
 
This die is heated when heating cartridge and thermocouple are fitted and 
connected with the control of the base extruder. 
Integrated terminals for fitting additional sensors of measuring devices are 
shown in Fig. 3-8. 
 
 

C G B D F A E 
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In addition a corresponding set of inserts with different diameters is avail-
able. 
 

Equipment Description Item No. 

Process 11 Set of Die Inserts  
(0.5, 1.0, 1.5, 2.5, 3.0 mm) 

567-7640 

 
If special dies with customised dimensions are needed for individual 
applications, please contact Thermo Fisher Scientific. 
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3.5 Machine Type / Data Sheet 

Type name: Process 11 
Item number: 567-7600 
 

Quantity name Value 

Barrel diameter 11 mm 

Barrel length 40 L/D (440 mm) 

Screw center line distance 8,6 mm 

Screw clearance 0,15 mm 

Ratio screw outer dia./ inner dia. 1,72 

Barrel segments 8 

Independent heating zones 7 internal + 1 external for die 

Heating capacity 1750 W (7 x 250 W) 

Temperature range RT ... 350 °C  
(450 °C with adder option 567-7602) 

Cooling system Adder option 567-7604 

Optional cooling  8 (1st permanently on, 7 optionally 
controlled by solenoid valves) 

Maximum pressure 100 bar (1450 psi) 

Typical throughput 20 … 2500 g/h 

Minimum required material 30 g 

Motor power 1.5 kW 

Screw Speed Range 10 ... 1000 rpm 

Max. screw torque    6 Nm (2 screws, 6 Nm each) 

Mains supply 230 V (+/- 10%), 16 Ampere 

Frequency 50/60 Hz 

Total power, approx. 3.3 kW  

Protection rating IP 54 

Cooling water supply      2 … 4 l/min, at max. 4 bar 

Minimum cooling capacity 500 W 

Cooling water temperature 10 °C to 20 °C 

Dimensions (L x W x H) 860 mm x 490 mm x 400 mm  

Centre line height 270 mm 

Weight 55 kg (only base extruder) 

RT = room ambient temperature 
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4.1 Transport 

 
Danger 

 
In transportation and lifting take care of the weight of the 
machine. Make sure that the transport and lifting equipment can 
take the load.  

When lifting the machine manually take care about small or 
sharp edges 
Do not lift the machine with bare hands. Always wear gloves. 

• Transportation tasks have to be performed by qualified personnel who 
are familiar with the risks of this task. 

• Do not stack the machine. To avoid damage, while transport and 
storage it is not allowed to leave other objects on the machine. 

• Protect the machine from moisture and rain. Pay special attention to 
the fact that the electrical equipment is dry. 

• The machine will be delivered to protect against humidity and 
pollution in general in a special transport packaging. 

• For transporting the machine must be secured in compliance with the 
regulations on the loading area. All loose parts must be firmly attached 
to the machine, must be secured separately or stowed in a separate 
container. 

• For transport on level ground, use a trolley or a properly sized hand 
lift truck. 

4.2 Storage 

During storage the recommended storage temperature of 5 … 45 °C 
should not be deviate.  
During storage, all electric drives and control components are covered 
with plastic sheeting.  
Metal surfaces are susceptible to corrosion should be covered with a 
suitable corrosion protection. 
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4.3 Unpacking 

 

 
Check immediately upon receipt of the machine, whether it has 
transport damage. If this is the case, contact the carrier and the 
retailer immediately. 

Do not try to start a damaged machine. 

Even in an externally undamaged transport packaging, a defective product 
is inside that was carelessly handled in transit, for example, dropped, or 
not moved in the correct position.  

To detect improper handling of packaged goods during shipping, some of 
our product packaging is equipped with sensors that are mounted 
externally on the package. 

When the shock sensors red colored, in this case of can be assumed an 
unforeseen shock and a possible product defect.  

 

 

A red indicator tube points out that a 
hard shock or heavy impact by an 
application of force happened to the 
package. 

A red indicator mark points 
out that the packaging was 
not moved according to its 
specified position or transport 
alignment. 

If a shipment is received in visibly damaged condition (i.e. the shock 
sensors indicate that the goods have been handled inappropriately in 
transit), be certain to make a notation on the delivering carrier’s receipt 
and have his agent confirm the damage on your receipt. Otherwise, the 
damage claim may be refused. 

If concealed damage or pilferage is discovered, notify the carrier 
immediately and retain the entire shipment intact for inspection. 
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Before returning the device: 

Inform the vendor (minor damage can often be rectified on site). Subject 
to authorization by Thermo Fisher Scientific, the goods are to be returned 
franco domicile. 

4.4 Initial Cleaning 

 

 
Oil, grease and cleaning agents are environmentally hazardous and 
must not be put into the waste-water or in the normal household 
waste. Dispose these materials environmentally correct.  

Before first use clean the machine with a suitable, environmentally friend-
ly cleaning product. This may be removed by washing with commercial 
alcohol, white spirit, or similar solvents.  
 
Should local conditions preclude the use of spirit solvent clean with food 
quality cleanser then wash with a detergent solution to remove any resi-
dues or protective coating. 
 
Do not use cleaning solvents or other cleaning agents that may damage 
parts of the machine. Note the instructions by the detergent manufac-
turers. Ensure good ventilation to avoid during the cleaning a health risk 
by toxic fumes.  

4.5 Space requirements 

Place the Process 11 on a leveled table (with inflammable surface) where it 
is convenient to operate: 
 

Footprint of base machine 900 mm x 500 mm 

Base dimensions 1200 mm x 800 mm, 
recommended 

Height over table plate 400 mm, minimum  

Indoor height max. 2000 m above sea level 
 

4.6 Ambient conditions 

Ambient temperature 10 … 40 °C 

Relative humidity max. 80 % at 31 °C 
(50 % at 40 °C) 
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4.7 Installation Work 

This section describes several preparation procedures to be performed 
before the Process 11 is used for a compounding run and the working 
steps for operating the machine. 

 

 
To allow a fast and trouble-free installation of the machine, there 
are several ‘Pre-Installation Requirements’ recommended that you 
can find as a printed copy in annex to this operating manual. 

 

 
To achieve a good functioning and long life of the machine, the 
installation site should meet certain criteria. 

Please pay attention to the following: 
 

• The device may be used and operated only in dry and ventilated rooms. 

• The floor must be suitable. Ensure also a sufficient capacity and 
flatness. 

• Supply enough room for set-up and operating personnel and material 
handling. 

• Also consider accessibility for adjustment and maintenance. 

• Provide adequate lighting. 

• Provide cooling water supply. 

 

4.7.1 Set-Up the Machine 

The machine is already assembled. It only might be necessary to install a 
few more parts and optional accessories described in the following. 
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4.7.2 Machine Connectors 

 

           
Fig. 4-1 Machine connectors on right side 

A Output Connection for Cooling Water 
B Input Connection for Cooling Water 
C Connector Socket for a PictBridge compatible Printer 
D Connector Socket for Data Logging 
E Connector Socket for Feeder Electrical Feeder System 
F Connector Socket for Profi-Bus Connection to the Feeder 
G Connector Socket for Power Cord  

F E G B D C A 
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Fig. 4-2 Machine connectors on left side 

H Connector Socket for the Pressure Probe 
I Connector Socket for the Die Thermocouple  
J Connector Socket for the Die Heater 

 

4.7.3 Connection to the Electrical Power Supply 

 
Danger 

 
Delivered power cords are only suitable for specific current and 
voltage conditions, the machine is made for.  
Never try to connect to an incorrect power supply.  

Compare the local mains voltage with the specifications written 
on the name plates of the measuring instrument and the control 
unit. Voltage deviations of ±10% are permissible.  

Only attach the units to mains sockets with a grounded earth. 

  
Caution 

 
Only use the mains cable that is designated for the locally exist-
ing power supply, else the machine will be seriously damaged. 
The right voltage is labeled onto the delivered main cables. 
 

J I H 
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Use the right power cord matching to the socket of the local mains 
supply and connect it to the instrument’s main connection (see item H 

 in Fig. 4-1 on page 4-6). 
 

Connect the plug of the power cord with the mains socket. 
 

 
4.7.4 Connection to the Cooling Water Supply 

  
Caution 

 
Operating the extruder without efficient cooling can damage the 
machine because of overheating by the electrical components 
inside the machine base.  
Only use the extruder connected with an appropriate and suffi-
cient cooling water supply. 

Within our range of accessory equipment Thermo Fisher Scien-
tific offers suitable Water Chillers. 
 

Equipment Description Item No. 

Chiller Unit PROCESS 11, 230 V 567-7625 

Chiller Unit PROCESS 11, 115 V 567-7626 

  
 

 

 
It’s recommended to keep the given cooling temperature level.  
A temperature of the coolant below 10 °C can produce a high 
amount of condensing water, depending on the air humidity. 

An efficient cooling water supply is not only needed for the optional barrel 
cooling function, but also for compensating the internal heat losses of all 
electrical components and cooling the optional cooled feed port block. 
 
So it is necessary to connect the extruder with a cooling water supply, even 
if the barrel cooling option is not present. 
 

Chilled water supply:  

Temperature 10 °C to 20 °C 

Flow rate      2 … 4 litres/minute 

Maximum water system pressure 4 bar 

Water quality water hardness < 18°e (= 14 °dH 
          = 25 °TH) 
recommended to condition the 
water by a 50 µm filter 

 

1 

2 
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 Use of untreated or improperly treated water can cause deposits of 
scale and sludge or cause corrosion. The manufacturer can’t accept 
liability for damages caused by the use of untreated or improperly 
treated water, salt water or brine. 

Using the water filter: 

To protect the cooling system and especially the valves at the optional 
controlled cooling system against pollution by suspended particles, it is 
strongly recommended to install the supplied water filter in the input hose 
of the cooling water supply, if there is no pre-conditioning at operator’s 
side. 
When connecting the filter in line with the input hose from the cooling 
water supply to the extruder ensure that the filter is installed in the correct 
flow direction. The Flow direction is displayed by a engraved arrow at the 
top side of filter housing. 
 

 

Fig. 4-3 Supplied in-line water filter 

Connections from water supply: 

Supply (input) 1/4” female,  
with quick release coupling 

Return (output) 3/8 ” female, 
with quick release coupling 

 

Connecting the water supply: 

  
Caution 

 An exceeding internal pressure can damage the cooling water 
manifold. 

When connecting the machine directly with a tap water supply 
ensure that the pressure doesn’t exceed the maximum pressure. 

Do not use quick release couplings with integrated shut-off valve. 
Remaining water inside the cooling system will lead to high vapor 
pressure when machine is still heated to operating temperatures. 

    to extruder  from cooling 
input connector water supply 
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 It’s recommended to connect the outlet water connection first, 
before activating the flow of cooling water. Else cooling water will 
flow out of the machine. 

 
Connect the fitting of outlet water connection with the couplings 
from the cooling water supply. 

 
Connect the fitting of inlet water connection with the couplings from 
the cooling water supply. 

 
Connect the inlet and the outlet fitting of the cooled feed port block 
with the couplings at the cooling water supply. 

 
Activate the water flow slowly and increase the flow rate if necessary. 
 

 
 

1 

2 

3 

4 
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5.1 Controls 

The control devises of the extruder comprises of the following compo-
nents: 
 

A Emergency Stop = By pressing this button the power to the 
drives, controls and so to all movements of 
the machine will be disconnected.  
The machine remains electrical powered, 
until the isolator C will be switched into 
the off-position.  

 

Button  

B Touch Screen = Touch screen panel for controlling the 
extruder’s operation.  Control  

C Isolator = Switch for connecting the machine 
controls with electric power supply.  
Activating this main switch will energise or 
de-energise the machine and all ancillary 
devices supplied by the base machine.  
All electrical devices will come to the 
operating mode. 
 
Position 0 = machine without supply 
   behind that isolator  
   (switched off) 
Position 1 = machine connected to  
   power supply (switched on) 
 

 

  

 
 
 
 

 

Fig. 5-1 Control elements 

 

C B A 
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5.2 Machine Operations 

Use the following instructions as a checklist to run a compounding opera-
tion. In some cases the list refers to more detailed instructions in other 
sections of this Operating Manual. 

5.2.1 Preparations before Start 

Ensure that all parts are cleaned.  
 
Insert screws (see section 5.3.1 on page 5-7). 
 
Mount the barrel (see section 5.3.2 on page 5-9. 
 
Mount the die (see section 5.3.3 on page 5-10). 
 
Mount barrel bar (see section5.3.4 on page 5-12). 
 
Mount the inlet funnels (see section 5.14 on page 5-30). 
 
Insert the barrel plugs (see section 5.10 on page 5-24). 
 
Connect the feeder (see section on page). 
 
If necessary connect cooling water supply to cooled feed port block. 
 
Connect the extruder with the cooling water supply (see section 4.7.3 
on page 4-7). 
 
Ensure the right connection to the main power supply and switch on 
the Process 11. 

 
Start the machine and touch the control screen to enter the overview 
page (see section 6.5 on page 6-7). 
 
Set the operating temperature via the overview page (see section 6.5 
on page 6-7). 
 

5.2.2 Starting the Process 

Allow time for machine to warm-up and reach set point (normal heat-up 
time is approx. 10 min). 
After reaching the set point give extra time to allow heating through the 
complete barrel incl. screws (approx. 15 min). 

If barrel is not completely clean – i.e. contains product or purge material 
from a previous run, check that this has melted, and that agitators are free 
to turn, using the following procedure. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
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5.2.3 Extruder start-up 
Ensure that the barrel is empty. 
 
Ensure that the barrel set-point temperature is above the melting 
point of the material. 

 
Set "Extruder Speed" to zero. 
 
Touch "Extruder Start" button. 
 
Adjust low speed setting e.g. 50 rpm or less. Observe the % Torque 
Indicator. If Torque Indicator detects the maximum torque level 
without screw turning, then the drive stops immediately.  

 
With stopped drive wait for a few minutes to allow time for solid 
product inside barrel to melt, or increase temperatures above the 
melting point of any residual product. Then repeat from step  3  . 
 
When screws are turning freely, leave running at crawl speed 
(50 rpm).  

  
Caution 

  Without product material running screws grind on barrels internal 
surface. Screws and barrel will be damaged at high speed. 
Never run at high speed (> 50 rpm) when the barrel is empty! 

 
5.2.4 Feeder start-up 

Load feeder with product pre-mix: 
 
• Never over-fill feeder. 
• Make sure that any large lumps of product (particularly hard re-

sins) are broken down, as these can block the feed flow, and cause 
process problems. 

• Make sure that pre-mix is properly dispersed prior to loading into 
feeder. 

Set "Feeder Speed Control" to zero, and press "Feeder Start” button. 
Increase extruder speed to approx. 150 rpm. 

 
Gently turn Feeder Speed Control until feed rate is such that the 
extruder % Torque Indicator is showing approx. 60 %. 

 
Increase extruder speed in several steps to required speed (max. 
speed is 1000 rpm). 

 
Gently increase feeder speed, ensure that % Torque Indicator does not 
exceed 80 %. 
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• Always operate the Feeder Control gently increasing in small in-
crements, whilst monitoring the extruder % Torque reading. 

• Over-feeding can result in flood feeding in the extruder funnel, or 
over-torque trip-out. 

• If the extruder % Torque level rises 90%, stop the Feeder imme-
diately, and allow the torque level to reduce before re-starting the 
feeder. 

The following diagram explains the process steps of a typical start-up 
procedure. 
It shows the primary process parameters Screw Speed and Feeding Rate. 
The axes represent Screw speed in rpm and Throughput in kg/h. 

If you start the process at point A the process runs at low screw speed and 
low throughput. This means low shear rate (from screw rpm) and long 
residence time (from low throughput). 

By increasing screw speed to point B the residence time will reduce.  
Here the torque is lower, because of the increased rpm, so it is possible to 
increase feeding rate.  

To achieve a higher output you must increase the feeding rate to point C. 

You can continue to follow this “staircase” until we approach the maxi-
mum screw speed point F and maximum throughput at point G with 
maximum torque.  
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A Start with low feeding rate at slow speed. 
  

B Increase the speed. 
  

C Increase the feeding rate not exceeding 60 % of max. torque 
  

D Increase screw speed. The torque value will decrease. 
  

E-G Increase charge rate and screw speed alternately till max. feeding 
rate is achieved. While performing this procedure, ensure that the 
torque value doesn’t exceed 80 %. 
 

The process limit is influenced by the maximum of torque or clear volume 
between screws and barrel. The position of the Process Boundary 
depends on barrel temperature profile, screw configuration etc. 
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5.3 Mounting the Barrel 

 

 
It is recommended to disconnect the electrical supply before 
opening the barrel, unless it is necessary to work at a heated 
barrel, e.g. at cleaning work. 

 
5.3.1 Inserting the Screws 

Insert the pre-assembled front and rear extruder screw into the bottom 
half barrel and the coupling housing. 

For pre-assembling the screws see section 5.5 on page 5-17. 
 

A Bottom half barrel 
B Rear Screw 
C Front Screw 
D Coupling Sleeve (2x) 
E Coupling Housing 
F Screw Coupling  
G Gearbox Output shaft (2x) 

 

 
 
 
 

 

Fig. 5-2 Inserting the screws 
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Required consumables: 

• Anti-Seize-Compound (Item No. 086-2314)  

 
Always fit the extruder screws as a pair. Mesh the front screw C and 
rear screw B and place it in the bottom half barrel A. 
 
Push the screws A + B simultaneously in the coupling housing E. 
With this movement the coupling sleeves E are sliding in their seat. 
 
Rotate the screws A + B simultaneously to align the hexagon sockets of 
couplings G with the gearbox shafts G. 
 
Push both screws firmly back to the gearbox shafts G. 
 

 
 
 
 
 
 
 

 

Fig. 5-3 Coupling details 
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5.3.2 Mounting the Top Half Barrel 

Before assembling the barrel, please make sure the screws are properly 
mounted (see section 5.5) and inserted (see Fig. 5-2 and Fig. 5-3). 

 
Caution 

 
Ensure all mating surfaces are perfectly clean before bolting to-
gether! Failure to do so may cause leaking, particularly when pro-
cessing at high discharge pressure or with low viscosity product. 

 

 

 
To protect the operator from getting hurt by the rotating extruder 
screws, the screw drive is interlocked with the top half barrel in 
closed position.  
To enable running of screw drive, it is necessary that the switch 
actuator rod is fitted. 

 
A Alignment Pin in Bottom Half Barrel (2x) 
B Top Half Barrel 
C Bottom Half Barrel 
D Switch Actuator Rod 
E Proximity Switch for Interlocking the Screw Drive 

 
 
 
 

 

Fig. 5-4 Assembly of top half barrel 
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Before closing the barrel ensure that the switch actuator rod D is 
properly fitted to the top half barrel C. 
 
Before closing the barrel ensure that the touching surfaces are per-
fectly cleaned. 
 
Put the top half barrel B onto the bottom half barrel C. 
For easy alignment use the two pins A inside the bottom half barrel 
that have to fit in the corresponding alignment notches in the top half 
barrel. 
 

 
Caution 

 
Because of the high internal pressure it is necessary to use high 
tensile bolts or screws to restrain the normal forces.  
For assembling the barrel and all further equipment as die, funnel, 
plugs etc. use bolts or screws with quality 12.9 only.  

 
5.3.3 Assembling the Die 

 
A Hexagon Socket Cap Screw M6x30 
B Die Body  
C Hexagon Socket Cap Screw M6x25 
D Top Half Barrel 
E Bottom Half Barrel 

 

 
 
 

 

Fig. 5-5 Die assembly 
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Required tools: 
• Torque wrench with 5 mm hexagon bit 

 

Required consumables: 
• Anti-Seize-Compound (Item No. 086-2314) 

 

Coat screws A lightly with ‘Anti-Seize’ compound before fitting. 
 
Insert the 4 screws A into the die body B and tighten it with the barrel 
finger tight only. 

 
Coat barrel clamping screws C lightly with ‘Anti-Seize’ compound 
before fitting. 

 
Insert 2 screws C each into the pairs of holes at the barrel ends and 
tighten it finger tight only, as shown in Fig. 5-5. 

 
Tighten the 4 screws A at die body B.  
To apply the clamping force to die, first tension with 8 Nm (80% of 
maximum torque) and finally after heating-up apply the maximum 
screw torque of 10 Nm.  
Use a torque wrench. 
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5.3.4 Assembling the Barrel 

 
A Hexagon Socket Cap Screw M6x25 
B Top Half Barrel 
C Coupling Housing 
D Barrel Clamp Bar 
E Hexagon Socket Cap Screw M6x16 

 
 
 
 

 

Fig. 5-6 Barrel clamping bar 
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Required tools: 
• Torque wrench with 6 mm hexagon bit 

 

Required consumables: 

• Anti-Seize-Compound (Item No. 086-2314) 
 

Coat screws A lightly with ‘Anti-Seize’ compound before fitting. 
 
Insert 6 screws C each into the free holes of the top half barrel and 
tighten it finger tight only, as shown in Fig. 5-6. 
 
Insert 2 screws E each into the barrel clamp bar D and tighten it the 
maximum screw torque of 10 Nm. Use a torque wrench. 
 
Tighten the 10 barrel clamping screws A in the order as given in  
Fig. 5-7. Use a torque wrench. 
First tension with 8 Nm (80% of maximum torque) and finally after 
heating-up again following the sequence apply the maximum screw 
torque of 10 Nm. 

 

Discharge 
end      

    1        7                3              9            5  

 

   6       2                8      4           10  
             Drive end 

Fig. 5-7 Barrel screws clamping order 
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5.3.5 Assembling Die Heater and Thermocouple 
 

A Hexagon Socket Cap Screw M3 
B Thermocouple with bayonet Catch 
C Die Heater Cartridge 
D Bayonet Coupling 
E Die 

 
 
 

 

Fig. 5-8 Die heater and thermocouple mounting 

Required tools: 
• 2.5 mm Allen key 

 
Before inserting the die heater cartridge C ensure that its surface and 
the borehole are perfectly cleaned. 
 
Put the die heater cartridge C into the die E as shown in Fig. 5-8. 
 
Secure the die heater with cap screw A using a 2.5 mm Allen key. 
 
After mounting the die heater connect the power supply cable of 
heater cartridge with the machine socket. 
 
Before inserting the thermocouple B ensure that its surface and the 
borehole are perfectly cleaned. 
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Put the die thermocouple B into the bayonet coupling D. Then push 
the bayonet catch till it fits in its end position and lock by rotating it 
clockwise. 

 
After mounting the thermocouple connect its cable with the machine 
socket. 

 

5.4 Opening the Barrel 

 
Danger 

 
Heated machine parts can be very hot. Never touch with bare 
hands. Always protective gloves. 

 
5.4.1 Removing the Die 

Switch-off the die heating. 
 
Disconnect the cable to the die heater from the machine socket.  
Refer to section 4.7.2 on page 4-6. 
 
Disconnect the cable to the pressure probe from the machine socket.  
Refer to section 4.7.2 on page 4-6. 
 
Remove the pressure probe in reversed order, described in section 5.8 
on page 5-23. 

 
Remove the die in reversed order as described in section 5.3.3 on 
page 5-10. 

  
 

5.4.2 Opening the Top Half Barrel 

 

 
Because of molten material, after running the extruder it is 
necessary to clean the barrel at temperatures above the melting 
point of the processed material. 
Therefore it is suitable to open the barrel and clean it in place.  

To keep the temperature during the cleaning procedure, the machine 
must not be switched -off. Just stop the screws and keep the extruder 
under barrel temperature control. 
 
Remove the inlet funnel, following the working steps shown in sec-
tion 5.15 on page 5-31. 

 

 
If it is necessary to dismantle the additional barrel equipment as 
barrel plugs, liquid injection Adaptor or vacuum assembly for 
better cleaning or a new configuration, first remove these 
components before opening the barrel.  
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To dismantle the barrel plugs follow the working steps shown in 
section 5.11 on page 5-26. 
 
If liquid injection Adaptor is present, follow the working steps shown 
in section 5.13 on page 5-29 to remove it. 
 
If vacuum assembly is present, follow the working steps shown in 
section 5.17 on page 5-35 to remove it. 
Unclamp the barrel in the reversed order as described in section 5.3.4 
on page 5-12. 

 
With disassembled barrel clamping screws remove the top half barrel.  
 
To enable an easy lifting of the top half barrel B from the bottom half 
barrel C a notch A is integrated to insert a appropriate tool used as a 
lever. Refer to Fig. 5-9 on page 5-16. 
 
At least when the top half barrel is removed, the screws stop rotating 
when the removed switch actuator rod D opens the safety proximity 
switch. 
 

A Notch inside Top Half Barrel 
B Top Half Barrel 
C Bottom Half Barrel 
D Switch Actuator Rod 
E Tri-Clover-Clamp 

 
 
 
 

 

Fig. 5-9 Disassembly of top half barrel 
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The bottom half barrel is permanently fixed with the machine 
housing and not removable for cleaning purpose.  
For this reason please let the tri-clover-clamp E closed. 

5.5 Assembling the Screws 

5.5.1 Assembling the Discharge Extrusion Elements 

 

 
The end profiles of the discharge extrusion elements (A1 + A2) 
should be in the same angular position as shown in Fig. 5-10,  
when the hexagonal shafts are at 90° to each other.  

A1 α Discharge Extrusion Element 
A2 β Discharge Extrusion Element 
B Screw Shaft 

 

 
 

 

Fig. 5-10 Screw assembly - discharge extrusion elements 
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5.5.2 Assembling the Screw Elements 

 
A Shaft End Screw 
B Screw Elements 
C Screw Shaft 

 
 
 

 

Fig. 5-11 Screw assembly - discharge end 

 

 
Caution 

 
The shaft end screw A is permanently fixed in its position with an 
adhesive. To unscrew this end screw destroys this adhesive joint. 

Never loosen the shaft end screws. 

Required consumables: 

• Anti-Seize-Compound (Item No. 086-2314) 
 

Ensure that all parts thoroughly cleaned before assembly. 
 
Coat the screw shaft C lightly with ‘Anti-Seize’ compound before 
fitting the screw elements B. Product information and application  
notes of the manufacturer are to be observed. 
 
Slide all screw elements B onto the screw shaft C to configuration 
requirements, till screw length is completely filled-up. 

 
Complete the screw assembly as described in section 5.5.3. 
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5.5.3 Assembling the Gland Bush and Coupling 

 
C Screw Shaft 
D Coupling Retaining Screw 
E Coupling 
F Gland Bush 

 

 

 

Fig. 5-12 Screw assembly - drive end 

Required tools: 
• 2.5 mm Allen key 

 
Ensure that all parts thoroughly cleaned before assembly. 
 
Ensure that the screw is correctly configured and assembled in  
accordance to section 5.5.2. 
 
Slide the gland bush F onto its support at the coupling E. 
 
Slide the coupling E with the gland bush F onto the screw shaft C. 
 
Fit the coupling retaining screw D to secure screw elements via the 
fixed coupling. 
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5.6 Removing

 

 
With molten material when running it is necessary to remove and 
clean the screws at temperatures above the melding point of the 
processed material
Therefore it might be suitable to open the 
the screws

A 

B 

C 

D 

E 
 
 

Fig. 5

Required 
• 5 mm Allen key
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Removing the Screws 

With molten material when running it is necessary to remove and 
clean the screws at temperatures above the melding point of the 
processed material. 
Therefore it might be suitable to open the heated 
the screws in place directly at the extruder.  

Coupling housing 
Removal Screw 
Coupling (2x) 
Removal Block 
Removal Block Witness 

Fig. 5-13 Using the screw removal device 

Required tools: 
5 mm Allen key 

Remove the die body. Refer to section 5.4.1 on page 
 
Prepare the barrel for opening and remove the top half barrel.
Refer to section 5.4.2 on page 5-15. 

Check the screws for free moving. 
 
If screws are not stuck to the barrel, continue with
  

C B A 

 Thermo Scientific 

With molten material when running it is necessary to remove and 
clean the screws at temperatures above the melding point of the 

heated barrel and treat 

 

on page 5-15. 

Prepare the barrel for opening and remove the top half barrel. 

with working step   4  . 

D  
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 If it is not possible to remove the screws directly because of solid 
material or adhesive contaminants, first use the integrated removal 
device described in the following working steps. 
 
Turn the removal screw B clockwise, using a 5 mm Allen key. 
 
When turning the removal screw B the screw removal block D is 
moving outwards. The screw removal block pushes the couplings C 
and the screws will be loosen. 
 
Pull both screws simultaneously along the barrel till the couplings are 
completely outside the coupling housing A.   

 
Remove the loosened screws. 
 
Screw back the removal screw B so that its head sits below the face 
side of the coupling housing A. 

 

 
Always ensure that the removal screw of the removal device is 
returned back to its original position ready for refitting the extruder 
screw shafts.  

If the screw removal block D is not in the original position this is in-
dicated by the removal block witness E. As long the removal block is 
not in its original position this indicating pin protrudes into the barrel 
section and the top half barrel can’t be fit. 
 

 
 
 
 

 
 

Fig. 5-14 Turning back the screw removal device 
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5.7 Removing the Screw Elements 
At the driven end of the extruder screw remove coupling and gland 
bush in the opposite order of the working steps shown in section 5.5.3 
on page 5-19. 

  
Remove the screw elements in direction from the discharge end to 
the driven end of the shaft. 
 

 

 

 
It’s recommended that the two discharge extrusion elements are to 
be left on the Screw Shaft.  

 

 
Clean off parts & inspect before re-fitting. Ensure that all surfaces 
are clean and free from debris.  
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5.8 Mounting the Pressure Probe
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Required tools:
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5.9 Removing

 

1 

2 

3 

4 

5 

1 

2 

 

Mounting the Pressure Probe 

Spanner Flats  
Pressure Probe 
Outside Thread 
Die 

Required tools: 
16 mm Wrench 

Required consumables: 

Anti-Seize-Compound  
(Item No. 086-2314) 

Before inserting the pressure probe B 
ensure that its surface with direct  
contact to the product is perfectly 
cleaned. 
 
Coat outside thread C of the pressure 
probe lightly with ‘Anti-Seize’ 
compound before fitting. 

Put the pressure probe B into the 
related terminal of the die D.  
 
Tighten the pressure probe via the 
spanner flats A using a 16 mm wrench. 

After mounting the pressure probe 
connect its cable with the related 
machine socket.  
Refer to section 4.7.2 on page 4-6. 
 

 
 

Fig. 5-15 Pressure probe

Removing the Pressure Probe 
Disconnect the pressure probe cable from the machine socket.
 
Loosen the pressure probe by using a 16 mm wrench at the spanner 
flats and remove it. 
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Pressure probe mounting 

pressure probe cable from the machine socket. 

Loosen the pressure probe by using a 16 mm wrench at the spanner 
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5.10 Mounting the Barrel Plugs 

A Barrel Port 
B Barrel Plug 
C Hexagon Socket Cap Screw M6x10 
D Hexagon Socket Cap Screw M6x10 (2x) 
E Tapped Hole (2x) 

 
 

 

  

Fig. 5-16 Barrel plug mounting 

 
Danger 

 Never run the machine with open barrel ports.  
Ensure that all plugs are in place, if barrel port is not covered by a 
funnel, liquid injection or venting port. 

 

Required tools: 
• 6 mm Allen key 

 

Required consumables: 

• Anti-Seize-Compound (Item No. 086-2314) 
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First stop any screw rotation. 
 
Before closing the barrel port ensure that the touching surfaces are 
perfectly cleaned. 

 
Put the barrel plug B into the barrel port A. 
 
Coat screws C+D lightly with ‘Anti-Seize’ compound before fitting. 
 
Insert the 2 retaining screws D into the taped holes E and tighten it. 
 
Insert the blanking screw C into the centre hole of plug and tighten it. 
 
 

 
Caution 

 A misalignment of any barrel plug axis while mounting or removing 
can damage the extruder screws seriously. See Fig. 5-17. 

Never insert a plug or adaptor when screws are running. 
Never run the machine with a misaligned plugs or adaptors. 

Before inserting the barrel plugs or adaptors take care about the 
right alignment.  
 
 

 

Fig. 5-17 Interfering of barrel plug with screws 
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5.11 Removing the Barrel Plugs 

 
A Barrel Plug Removal Tool 
B Guiding Rod (with threaded pin) 
C Slide Hammer 
D Hexagon Socket Cap Screw M6x 10 (2x) 
E Barrel Plug 

 
 
 
 
 

 
 

 

Fig. 5-18 Using the plug removal tool 
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Required tools: 
• 6 mm Allen key  
• 8 mm Allen key 

 
First stop any screw rotation. 
 
Remove the blanking screw (see item C in Fig. 5-16). 
 
Remove the retaining screws D. 
 
Insert the guiding rod B of the barrel plug removal tool A with its 
treaded pin into to centre hole of the barrel plug E. 

 
Repeatly dash the slide hammer C upwards to apply a vertical force 
that withdraws the barrel plug E out of the barrel port. 
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5.12 Mounting the Liquid Injection Adaptor

To feed liquid components an optional liquid injection adaptor is avail
able.

The liquid adap
injection nozzle for connecting the liquid feeding hose.
 

Equipment Description

Liquid Feeding 
with M8 Injection Nozzle (1 mm hole)

 
 

A 

B 

C 

D 

E 

 
 

 

Fig. 5

 

Mounting the Liquid Injection Adaptor

To feed liquid components an optional liquid injection adaptor is avail
able. 

The liquid adaptor consists of a liquid injection port plug and a liquid 
injection nozzle for connecting the liquid feeding hose.

Equipment Description Item No.

Liquid Feeding Adaptor for Process 11 
with M8 Injection Nozzle (1 mm hole) 567-764

Barrel Port 
Liquid Injection Adaptor 
Liquid Injection Nozzle 
Hexagon Socket Cap Screw M6x 10 (2x) 
Tapped Hole (2x) 

Fig. 5-19 Liquid injection adaptor mounting 
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Mounting the Liquid Injection Adaptor 

To feed liquid components an optional liquid injection adaptor is avail-

tor consists of a liquid injection port plug and a liquid 
injection nozzle for connecting the liquid feeding hose. 

Item No. 

7640 
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Required tools: 
• 6 mm Allen key 

 

Required consumables: 

• Anti-Seize-Compound (Item No. 086-2314) 
 

First stop any screw rotation. 
 
Before closing the barrel port ensure that the touching surfaces are 
perfectly cleaned. 

 
Put the liquid injection adaptor B into the barrel port A. 
 
Coat liquid injection nozzle C and bolts D lightly with ‘Anti-Seize’ 
compound before fitting. 

 
Insert the 2 retaining screws D into the taped holes E and tighten 
them. 
 
Insert the liquid injection nozzle C into the centre hole of the liquid 
injection adaptor and tighten it.  

 
Connect the liquid feeding hose with the liquid injection nozzle C. 
 

5.13 Removing the Liquid Injection Adaptor 

Required tools: 
• 6 mm Allen key 

 
First stop the liquid feeding pump. 
 
Stop any screw rotation. 
 
Remove the liquid injection nozzle (see item C in Fig. 5-19).  
If suitable disconnect the feeding hose first. 

 
To remove the liquid injection adaptor, follow the working steps 2 to 
4 as described in section 5.11. 
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5.14 Mounting the Inlet Funnel 

A Barrel Port 
B Funnel Flange 
C Inlet Funnel 
D Hexagon Socket Cap Screw M6x10 (2x) 
E Tapped Hole (2x) 

 

 

 

Fig. 5-20 Inlet funnel mounting 

Required tools: 
• 5 mm Allen key 

 

Required consumables: 

• Anti-Seize-Compound (Item No. 086-2314) 
 

Before mounting the inlet funnel ensure that the touching surfaces of  
funnel flange B and barrel are perfectly cleaned. 
 
Put the inlet funnel C onto the barrel port A. 
 
Coat screws D lightly with ‘Anti-Seize’ compound before fitting. 
 
Insert the 2 retaining screws D into the taped holes E and tighten it. 
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5.15 Removing the Inlet Funnel 

 

 
Remove the inlet funnel only when cleaning it separately. 

For general cleaning purpose of the barrel it is not necessary to 
remove the inlet funnel.  

Required tools: 
• 5 mm Allen key 

 
To remove the inlet funnel, follow the working steps as described in 
section 5.14 in the reversed order. 
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5.16 Mounting the Vacuum Assembly 

For outgasing the processing zone of the barrel it is possible to install an 
atmospheric vent port adaptor that is venting in a natural way. 
Supporting the outgasing by an additional vacuum pump it is necessary to 
install the optional vacuum stack. 
 

Equipment Description Item No. 

Vacuum Stack for Process 11  567-7623 

 

5.16.1 Mounting the Vent Port Adaptor 

 
A Barrel Port 
B Vent Port Adaptor 
C Hexagon Socket Cap Screw M6x 10 (2x) 
D Tapped Hole (2x) 

 
 
 
 
 
 

 

Fig. 5-21 Vent port adaptor mounting 
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Required tools: 
• 6 mm Allen key 

 

Required consumables: 

• Anti-Seize-Compound (Item No. 086-2314) 
 

First stop any screw rotation. 
 
Before inserting the vent port adaptor ensure that the touching 
surfaces are perfectly cleaned. 
 
Put the vent port adaptor B onto the barrel port A and align its through 
holes with the taped holes D of the barrel. 

 
Ensure the right alignment of the vent hole E inside the vent port 
adaptor B, whose orientation to the rotating screws must be as shown 
in Fig. 5-22. 

 
 

 

Fig. 5-22 Alignment of vent port adaptor 

Coat retaining bolts C lightly with ‘Anti-Seize’ compound before fitt-
ing. 

 
Insert the 2 retaining screws C into the taped holes D and tighten them. 
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5.16.2 Mounting the Vacuum Stack 

 
A Barrel Port 
B Vent Port Adaptor 
C Hexagon Socket Cap Screw M6x60 (2x) 
D Tapped Hole (2x) 
F Silencer 
G Bypass Valve 
H Suction hole 
I Vacuum Gauge 
J Vacuum Housing 

 

 

 

Fig. 5-23 Vacuum assembly mounting 

Required tools: 
• 6 mm Allen key 

 

Required consumables: 

• Anti-Seize-Compound (Item No. 086-2314) 
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First stop any screw rotation. 
 
Before inserting the vent port adaptor ensure that the touching 
surfaces are perfectly cleaned. 
 
Put the vent port adaptor B onto the barrel port A and align its through 
holes with the taped holes D of the barrel. 

 
Ensure the right alignment of the vent hole E inside the vent port 
adaptor B, whose orientation to the rotating screws must be as shown 
in Fig. 5-22 on page 5-33. 

 
Put the vacuum housing J onto the vent port adaptor B and align its 
through holes with the taped holes D of the barrel. 

 
Coat dome bolts C lightly with ‘Anti-Seize’ compound before fitting. 
 
Insert the 2 dome bolts C into the taped holes D and tighten them. 
 
Fit the hose from the vacuum pump with the suction hole H and tigh-
ten it. 

5.17 Removing the Vacuum Assembly 
Loosen and remove the retaining bolts C. 
 
If present remove the vacuum stack 
 
Remove the vent port adaptor B. While removing take care about the 
interfering with extruder screws, as shown in Fig. 5-17 on page 5-25. 
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Equipped with a
by inputs and manipulations via the touch

The access to the main control functions are provided by the menus that 
are given in the second line from the top of the screen.
 

6.1 Menus

To open the me

After touching the needed menu name the menu will pull down and 
displays its menu points.

 

Menu

 

 

 

Equipped with an integrated touch screen control all operations are made 
by inputs and manipulations via the touch-sensitive screen.

The access to the main control functions are provided by the menus that 
are given in the second line from the top of the screen.

Menus 

To open the menus you have to touch the menu name onto the screen.

After touching the needed menu name the menu will pull down and 
displays its menu points. 

Menu Menu   

 

 With selecting Feeder Overview
change to the Feeder Overview
described in section 6.7 on page 

With selecting Temperature Profile
change to the Temperature Profile Page that is 
described in section 6.7 on page 

With selecting Temperature Trend
change to the temperature record page that is 
described in section 6.9 on page 

With selecting Process Trend
change to the page that shows the trend
process parameters. This is described in section 
6.10 on page 6-19. 

With selecting RECIPES the screen will change to 
the recipes editor that is describe
on page 6-24. 

 Selecting Close will close the pulled down menu.

 Thermo Scientific 

touch screen control all operations are made 
sensitive screen. 

The access to the main control functions are provided by the menus that 
are given in the second line from the top of the screen. 

nus you have to touch the menu name onto the screen. 

 

After touching the needed menu name the menu will pull down and 

Feeder Overview the screen will 
Feeder Overview Page that is 

on page 6-13. 

Temperature Profile the screen will 
change to the Temperature Profile Page that is 

on page 6-13. 

Temperature Trend the screen will 
change to the temperature record page that is 

on page 6-17. 

Process Trend the screen will 
change to the page that shows the trend charts for 
process parameters. This is described in section 

the screen will change to 
the recipes editor that is described in section 6.11 

lose the pulled down menu. 
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Set-up 

Configuration

Alarms 

 

up Menu   

 

 With selecting Feeder 1 the screen will change to 
the page that enables the feeder set
See section 6.13 on page 6-

With more than one connected feeder additional 
menu items Feeder 2, Feeder 
in this Set-up Menu. 

With selecting Pressure Probe
change to the page that enables the taring of the 
pressure probe. 
See section 6.12 on page 6-

Selecting Close will close the pulled down menu.

Configuration Menu  

 

 With selecting Time & Date
to the page for setting-up the time and date. That 
is described in section 6.15

With selecting Engineering
to the main engineering menu that is des
section 6.16 on page 6-36. 

Selecting Close will close the pulled down menu.

Alarms Menu   

 

 With selecting Alarm Viewer
change to the page that shows a list of the last 
1024 Alarms occurred on the machine. Details are 
described in section 6.17  on page 

With selecting Alarm Summary
change to the page with an overall summary of 
alarm occurred on the machine. This is des
in section 6.18 on page 6-43

Selecting Close will close the pulled down menu.
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the screen will change to 
the page that enables the feeder set-up. 

-28. 

With more than one connected feeder additional 
Feeder 3 etc. are displayed 

Pressure Probe the screen will 
change to the page that enables the taring of the 

-27. 

will close the pulled down menu. 

ate the screen will change 
up the time and date. That 
6.15 on page 6-35. 

ngineering the screen will change 
to the main engineering menu that is described in 

 

will close the pulled down menu. 

Alarm Viewer the screen will 
change to the page that shows a list of the last 

Alarms occurred on the machine. Details are 
on page 6-43. 

Alarm Summary the screen will 
change to the page with an overall summary of 
alarm occurred on the machine. This is described 

43. 

will close the pulled down menu. 
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Information

 

 

6.2 Character Input

To enable the numeric or alphanumeric entry into the boxes onto the 
menu screens, one of the following entry windows appears, relating 
to the required input. 

When touching an input 
windows appear. Also touch the input boxes for changing existing values.

Touching “ENTER” will close the entry window and update the content 
of the edited box.

Numeric Input Box

 
Alphanumeric Input Box

 

Information Menu  

 

 With selecting About the screen will change to 
the system information page that is described in 
section 6.20on page 6-49. 

With selecting Contact the screen will change to 
the contact data page that is described in section 
6.21 on page 6-49. 

With selecting Print Screen
printed on a PictBridge compatible printer, linked 
to the port at the touch screen housing.

With selecting Close the pulled down menu will 
close. 

Character Input 

To enable the numeric or alphanumeric entry into the boxes onto the 
menu screens, one of the following entry windows appears, relating 
to the required input.  

When touching an input box that has to be filled in by the user the entry 
windows appear. Also touch the input boxes for changing existing values.

Touching “ENTER” will close the entry window and update the content 
of the edited box. 

Numeric Input Box e.g. for setting a RPM value 

Alphanumeric Input Box  e.g. for setting a recipe name

 Thermo Scientific 

the screen will change to  
page that is described in 

 

the screen will change to 
the contact data page that is described in section 

Print Screen the displayed screen is 
compatible printer, linked 

to the port at the touch screen housing. 

the pulled down menu will 

To enable the numeric or alphanumeric entry into the boxes onto the 
menu screens, one of the following entry windows appears, relating  

box that has to be filled in by the user the entry 
windows appear. Also touch the input boxes for changing existing values. 
Touching “ENTER” will close the entry window and update the content 

 

 

e.g. for setting a recipe name 
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Touching “Upper Case” or “Lower Case” will change between both 
layouts.
Touching “Delete” will erase the next left character from the cursor 
position.
Touching “Clear” will erase all 

6.3 Temperature Input

To enable the numeric entry of temperature values into the boxes 
dedicated as temperature input, the following entry windows appears. 

Temperature Input Box

Touching
the next input field of the following heating zone.
Touching the arrow 
vates the next input field of the previous heating zone (= decreas
numeration from the die to zone 1).

Touching “Clear” will erase the value in the input field.

Touching “

 

 
 
 

Touching “Upper Case” or “Lower Case” will change between both 
layouts. 
Touching “Delete” will erase the next left character from the cursor 
position. 
Touching “Clear” will erase all characters from the input field.

Temperature Input 

To enable the numeric entry of temperature values into the boxes 
dedicated as temperature input, the following entry windows appears. 

Temperature Input Box e.g. for setting a recipe temperature

Touching “Enter” will update the entry of the edited field and activates 
the next input field of the following heating zone. 
Touching the arrow à will update the entry of the edited field and acti
vates the next input field of the previous heating zone (= decreas
numeration from the die to zone 1). 

Touching “Clear” will erase the value in the input field.

Touching “ESC” will cancel the input procedure and close the box. 
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Touching “Upper Case” or “Lower Case” will change between both 

Touching “Delete” will erase the next left character from the cursor 

characters from the input field. 

To enable the numeric entry of temperature values into the boxes 
dedicated as temperature input, the following entry windows appears.  

e.g. for setting a recipe temperature 

 
“Enter” will update the entry of the edited field and activates  

 
will update the entry of the edited field and acti-

vates the next input field of the previous heating zone (= decreasing 

Touching “Clear” will erase the value in the input field. 

” will cancel the input procedure and close the box.  
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Temperature Input Box
 

Differing from other numeric character input boxes this one allows the 
user to apply the set temperature to more than one temperature zone.

Touching “Apply to this and following temperature zones” change
set-temperatures of the selected and all following zones to the same value.

Touching “
tempera

Touching “Apply to all temperature zones” will change the set
tures of all zones to the same new value.

 

6.4 Start

When switching
control is starting

 

Temperature Input Box  for setting temperature values within the
 Overview and Temperature 

Differing from other numeric character input boxes this one allows the 
user to apply the set temperature to more than one temperature zone.

Touching “Apply to this and following temperature zones” change
temperatures of the selected and all following zones to the same value.

Touching “ ± 5 ” or “ ± 10 ” will increase or decrease
temperature  by 5 °C or 10 °C. 

Touching “Apply to all temperature zones” will change the set
tures of all zones to the same new value. 

Start-up 

When switching-on the machine an introductory screen appears while the 
control is starting-up. 

Setpoint Maximum Setting 280 °C

 Thermo Scientific 

for setting temperature values within the 
Overview and Temperature Profile page. 

 
Differing from other numeric character input boxes this one allows the 
user to apply the set temperature to more than one temperature zone. 

Touching “Apply to this and following temperature zones” changes the 
temperatures of the selected and all following zones to the same value. 

increase or decrease the displayed set-

Touching “Apply to all temperature zones” will change the set-tempera-

on the machine an introductory screen appears while the 

Setpoint Maximum Setting 280 °C 
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6.5 The

The main page for operating the 

- to set the screw speed (in rpm)
- to set the barrel temperature (in °C)
- to activate or deactivate 
- to start or stop the machine

Also during operation the process parameters are shown.

- actual screw speed (in rpm)
- actual motor torque 
 by pressing
- set temperatures in heating zones
- actual
- actual logged
- actual loaded recipe
 

1 

 

Touch the screen to change directly to the overview page, shown in
section 6.5. 

The Overview 

The main page for operating the Process 11 allows the user:

to set the screw speed (in rpm) 
to set the barrel temperature (in °C) 
to activate or deactivate the barrel heating 
to start or stop the machine 

Also during operation the process parameters are shown.

actual screw speed (in rpm) 
actual motor torque (in % / Nm) / power (in kW), 
by pressing 
set temperatures in heating zones 
actual temperatures in heating zones 
actual logged-in user 
actual loaded recipe 

Software Operations 
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to change directly to the overview page, shown in 

allows the user: 

Also during operation the process parameters are shown. 

 changeable  
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Logged
user name

 
 
 Free Area 
for displaying
 accessories
e.g. Feeders,
Pressure Probe ...

 

All fields with green characters are input
with red 

Touching the Mute/Reset button will quit alarm conditions and close the 
alarm mesaging boxes.

Using the arrow keys 
allows the operator to jump quickly through the 

 

Overview

 

 

Logged-in   Screen name 
user name      Receipt name

  
 

 Menu bar   

 

Free Area  
for displaying 
accessories 

    
             Temperature  
           Control Section  
            Control Section
  Alarm  

e.g. Feeders, 
Pressure Probe ... 

 Message Mute/Reset 
      Button 

All fields with green characters are input or changeable 
with red characters are displaying measured values.

Touching the Mute/Reset button will quit alarm conditions and close the 
alarm mesaging boxes. 

Using the arrow keys  and  in the status bar at the screen bottom 
allows the operator to jump quickly through the following pages.

Overview Process Trend Temperature Trend

     

 Thermo Scientific 

Receipt name  Date 

 

      Drive  
Control Section 

 
                Time 

or changeable fields; all fields 
characters are displaying measured values. 

Touching the Mute/Reset button will quit alarm conditions and close the 

in the status bar at the screen bottom 
following pages. 

Temperature Trend Temperature Profile 
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In addition to this all accessories (e.g. feeders) are automatically displayed 
in the free area above the extruder when they are connected with the 
extruder.

 

 

 

In addition to this all accessories (e.g. feeders) are automatically displayed 
in the free area above the extruder when they are connected with the 
extruder. 

   Pressure Setpoint  
  
 

 and Actual Pressure      (gravimetric & volumetric)
 
         Melt  Pressure                
Temperature     Probe           
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In addition to this all accessories (e.g. feeders) are automatically displayed 
in the free area above the extruder when they are connected with the 

         Feeder 
(gravimetric & volumetric) 

                Feed Rate Setpoint       
Probe           and Actual Feed Rate 
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6.6 Input Fields and 

To operate the extruder use the input fields and control buttons onto the 
overview page. The functions are described in the following.

Temperature Control Section

 
 
 
Actual
Temperature
Displays
 
Temperature
Setpoint
Input Fields
 
 
 

Drive Control Section

 
 
 
 
 
 
 
Extruder
On-/Off 
Button
 
 
 
 
Temperature Setpoint
 
 
Actual Temperature 
 
 
Barrel Heating Zones

 

Input Fields and Control Buttons 

To operate the extruder use the input fields and control buttons onto the 
overview page. The functions are described in the following.

Temperature Control Section 

 

Actual 
Temperature 
Displays 

Temperature 
Setpoint 
Input Fields  

                Barrel Heating Zones 
 
 

Drive Control Section 

 

 

Extruder 
/Off  

Button 

 

Temperature Setpoint  Line with nput fields to set
ture of each heating respectively cooling zone

  
Actual Temperature   Line of displays that inform about the actual 

existing temperature of each heating zone
  

Barrel Heating Zones  As a refference each heating zone has its own 
number starting with 2 and increasing from the 
right to the left side accordingly to the material 
flow through the extruder
Main feed zone 1 is permanently cooled 
without temperature control.

 Thermo Scientific 

 

To operate the extruder use the input fields and control buttons onto the 
overview page. The functions are described in the following. 

 

 

 
 
 
 
 

Heating 
On-/Off- 
Button 

 
 
 
 
 

 

Changeable field 
calculated Torque as 
a percentage value or 
actual Torque in Nm 
or motor power in kW 

 
Actual 

Screw Speed 
 

Screw Speed 
Setpoint 

Input Field 

to set the target tempera-
ture of each heating respectively cooling zone. 

isplays that inform about the actual 
existing temperature of each heating zone. 

heating zone has its own 
number starting with 2 and increasing from the 
right to the left side accordingly to the material 
flow through the extruder.  
Main feed zone 1 is permanently cooled 
without temperature control. 
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Heating On

 
Setpoint RPM
 
 
Speed

 
Torque 

 
Extruder On

 
 Note:

If an optional cooling function is present at the extruder, it will be 
controled by the same control elements as the heating function.

The typical procedure for starting the extrusion process is described in 
section

In the folowing you can find some short 
functions of the touch screen control.
 

Starting/Stopping Barrel Heating
 

 

1 

2 

3 

4 

 

Heating On-/Off  Button for starting or stopping the 
ture control. 

  
Setpoint RPM  Input field to set the target screw speed of the 

extruder in RPM (revolutions per minute)
  

Speed RPM   Display that informs about the actual existing 
screw speed of the extruder in RPM

  
Torque   Display that informs about the actual existing 

but not directly measured torque at the motor 
drive of the extruder. This value in Nm 
calculated out of the current i
quency converter . The value is based 
maximum torque of the motor
supplied with the maximum current.
Touching the torque displaying field  switches 
between the Torque Nm, the Torque % and 
the motor power kW  value

  
Extruder On-/Off  Button for starting or stopping the 

drive of the extruder screws.

Note: 

If an optional cooling function is present at the extruder, it will be 
controled by the same control elements as the heating function.

The typical procedure for starting the extrusion process is described in 
section 5.2.2 on page 5-3. 

In the folowing you can find some short procedures how to use the main 
functions of the touch screen control. 

Starting/Stopping Barrel Heating 

Select and activate a recipe (see section 6.11 Recipes
 
For changing the temperature setting touch the 
barrel temperature in the overview page and type in the value  by the 
numeric entry window as described in section 

Touch the Heating Off  button to start temperature control
respectively cooling). The button will change to 
changes from red to green. When adjusting the set barrel tempera
the temperature indicators for all zones display the actual value.
to section 6.8 on page 6-15. 
 
To stop temperature control touch the Heating O
The button will change to Off and the color changes 

Software Operations 
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Button for starting or stopping the tempera-

target screw speed of the 
extruder in RPM (revolutions per minute). 

Display that informs about the actual existing 
extruder in RPM. 

Display that informs about the actual existing 
not directly measured torque at the motor 

This value in Nm or % is 
calculated out of the current inside the fre-
quency converter . The value is based on the 
maximum torque of the motor (= 12 Nm), 
supplied with the maximum current. 
Touching the torque displaying field  switches 
between the Torque Nm, the Torque % and 
the motor power kW  value. 

Button for starting or stopping the motor 
drive of the extruder screws. 

If an optional cooling function is present at the extruder, it will be 
controled by the same control elements as the heating function. 

The typical procedure for starting the extrusion process is described in 

procedures how to use the main 

Recipes on page 6-22).  

For changing the temperature setting touch the Setpoint  input box for 
barrel temperature in the overview page and type in the value  by the 
numeric entry window as described in section 6.2 on page 6-4.  

temperature control (heating 
respectively cooling). The button will change to On  and the color 

hen adjusting the set barrel temperature 
the temperature indicators for all zones display the actual value. Refer 

Heating On  button.  
color changes from green to red. 
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 Note:

When setting the temperature for
keep in mind that its temperatur is conducted to back to the zone 
where powdered material is fed
ing zone leads to an agglutination that stops the free material flow.
This is also valid

Influenced by the joining heating zones, at high temperatures the 
differenze of the feeding zone to the temperature of the the following 
heating zone can decrease down to 80 °C that heats
funnel. 
When using the water cooled feed funnel the temperature at feed 
port flange can be minimized down to 30 °C and held at this level.

 
Starting/Stopping Screw Rotation 
 

 

1 

2 

3 

4 

 

Note: 

When setting the temperature for the first heating zone (= zone 2) 
keep in mind that its temperatur is conducted to back to the zone 
where powdered material is fed. A too high temperature in the feed
ing zone leads to an agglutination that stops the free material flow.
This is also valid for all other feeding ports along the barrel.

Influenced by the joining heating zones, at high temperatures the 
differenze of the feeding zone to the temperature of the the following 
heating zone can decrease down to 80 °C that heats
funnel.  
When using the water cooled feed funnel the temperature at feed 
port flange can be minimized down to 30 °C and held at this level.

Starting/Stopping Screw Rotation  

Select and activate a recipe (see section 6.11 Recipes
 

For changing the rotational speed setting touch the 
input box for screw speed and type in the value  by the numeric entry 
window as described in section 6.2 Character Input
 
Touch the Extruder Off  button to start operation. The button will 
change to On . 

To stop operation touch the Extruder On  button. The button will 
change to Off. 
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the first heating zone (= zone 2) 
keep in mind that its temperatur is conducted to back to the zone 

A too high temperature in the feed-
ing zone leads to an agglutination that stops the free material flow. 

for all other feeding ports along the barrel. 

Influenced by the joining heating zones, at high temperatures the 
differenze of the feeding zone to the temperature of the the following 
heating zone can decrease down to 80 °C that heats-up the feed 

When using the water cooled feed funnel the temperature at feed 
port flange can be minimized down to 30 °C and held at this level. 

Recipes on page 6-22).  

For changing the rotational speed setting touch the Setpoint RPM  

input box for screw speed and type in the value  by the numeric entry 
Character Input on page 6-4.  

button to start operation. The button will 

button. The button will 
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6.7 Feeder Overview

6.7.1 Overview Screen

When 
feeders

Volumetric feeders
 

      Feeder Controls 

 

 Operations
Status Code

 

For gravimetric feeders

- total weight of hopper filling (in kg)
- actual feed rate (in kg/h)
- actual feed screw speed
- calculated deviation of actual feed rate from setpoint
- actual 
 
Additionally it is possible to change the feed rate setpoint (in kg/h)
 
The operations status of a feeder is displayed by a status code and an 
additional message in a line display.

 

Feeder Overview 

Overview Screen 

When choosing the  Feeder Overview  the screen shows 
feeders that are connected to the extruder and relevant parameters.

Volumetric feeders are to be operated via the main overview page.

Feeder Controls  Drive Controls

Operations Line Display
Status Code  Button for Feeding 

 Mode Control Panel 

For gravimetric feeders the following parameters are displayed

total weight of hopper filling (in kg) 
actual feed rate (in kg/h) 
actual feed screw speed (in % from max. speed) 
calculated deviation of actual feed rate from setpoint
actual throughput (totally fed material in kg)  

Additionally it is possible to change the feed rate setpoint (in kg/h)

The operations status of a feeder is displayed by a status code and an 
additional message in a line display. 
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the screen shows all gravimetric 
that are connected to the extruder and relevant parameters. 

are to be operated via the main overview page. 

Drive Controls 

 

Line Display 

the following parameters are displayed: 

calculated deviation of actual feed rate from setpoint (in %) 

Additionally it is possible to change the feed rate setpoint (in kg/h) 

The operations status of a feeder is displayed by a status code and an 
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Also during operation the 
described in section 
 

When the fill level of feeder hopper 
reaches the set lower warning limit 
this messa
Quit it by pressing the 
and refill the feeder hopper to 
continue processing.
 

When 
this small control panel appears 
on the screen.

 

6.7.2 Feeder Control Panels

Gravimetric Feeding

 
Volumetric Feeding

 
Gravimetric Discharge

 
Discharge (Empty)

 
Close
 

When 
feeder icon on the screen another 
small control panel appears.

 

 

Also during operation the drive control parameters are shown
described in section 6.6 on page 6-10. 

When the fill level of feeder hopper 
reaches the set lower warning limit 
this message appears.  
Quit it by pressing the OK button 
and refill the feeder hopper to 
continue processing. 

 

When pressing  Select feeding mode  
this small control panel appears  
on the screen. 

Feeder Control Panels 

Gravimetric Feeding When pressing this button 
runs in gravimetric mode using the load cell.
 

Volumetric Feeding When pressing this button 
runs in volumetric mode. 
 

Gravimetric Discharge Pressing this button discharges the ho
filling level has reached the lower warning limit. 
 

Discharge (Empty) Pressing this button discharges hopper till emp
tied. Press again for stopping the feed screw.
 

Close Pressing this button will close the control panel.

When pressing the grey or green 
feeder icon on the screen another 
small control panel appears. 

 Thermo Scientific 

parameters are shown that are 

 

 

When pressing this button the gravimetric feeder 
mode using the load cell. 

When pressing this button the gravimetric feeder 
 

Pressing this button discharges the hopper till 
filling level has reached the lower warning limit.  

Pressing this button discharges hopper till emp-
tied. Press again for stopping the feed screw. 

Pressing this button will close the control panel. 
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Start Feeder _

 
Stop Feeder _

 
Refill Feeder _

 
Feeder _
Throughput reset
 
When starting the feeder 
without running extruder this 
message appears. 
Quit it by pressing the 
button and restart feeder after 
starting the extruder drive.

6.8 Temperature Profile

When 
profile of the temperature spreading along the barrel heating zones.

All fields with green characters shows the setpoint temperature; all fields 
with red characters are displaying the actually measured values.
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Start Feeder _ When pressing this button the feeder starts running. 
The grey feeder icon changes to green.
 

Stop Feeder _ When pressing this button the running feeder 
running. The green feeder icon changes to grey.
 

Refill Feeder _ Pressing this button stops the motor speed for 
refilling. 
To quit the refill press this button again. 
The throughput calculation takes account to the 
additional refill weight. 
 

eeder _ 
Throughput reset 

Pressing this button will reset the throughput 
counter of the totally fed material to zero.

When starting the feeder 
without running extruder this 
message appears.  
Quit it by pressing the OK 
button and restart feeder after 
starting the extruder drive. 

Temperature Profile 

When choosing the Temperature Profile  the screen shows a diagram with a 
profile of the temperature spreading along the barrel heating zones.

All fields with green characters shows the setpoint temperature; all fields 
with red characters are displaying the actually measured values.
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When pressing this button the feeder starts running. 
The grey feeder icon changes to green. 

When pressing this button the running feeder stops 
running. The green feeder icon changes to grey. 

Pressing this button stops the motor speed for 

To quit the refill press this button again.  
The throughput calculation takes account to the 

Pressing this button will reset the throughput 
counter of the totally fed material to zero. 

 

the screen shows a diagram with a 
profile of the temperature spreading along the barrel heating zones. 

 

All fields with green characters shows the setpoint temperature; all fields 
with red characters are displaying the actually measured values. 
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The thermal power indicators show the current status of heating or cool
ing inside

Without 
chilled

With maximum heating power in every zone all indicators are completely 
filled

If the extruder runs with an optional barrel cooling, the status bar will 
change to 
chilled water

 

 

 
 Note:

Observing these indicators is useful to detect malfunctions within 
heating or cooling. 
If large deviations of the actual temperature to the set temperature 
are pointed by an alarm message, the operator will be able to check 
each zone for the proper func
with the help of the corresponding indicator.

 To close the Temperature Profile page just change to another page or 
touch the close icon 

 

 

The thermal power indicators show the current status of heating or cool
ing inside each zone.  

Without a switched-on heating cartridge or an opened 
chilled water flow the indicator is white. 

With maximum heating power in every zone all indicators are completely 
filled-up with the red status bar.  

If the extruder runs with an optional barrel cooling, the status bar will 
change to the blue indicator, when a zone is cooled
chilled water. 

  

 

Thermal Power Indicator just for heating  

Depending on the heating power of the electrical barrel heater 
the color changes with increasing power from a light 
dark red. The indicated color is based on the pulsing of the 
that controls the transferred heat quantity. 

 

 

Thermal Power Indicator for heating and cooling

Concerning the heating power the function is the same as 
described above. 

Depending on the cooling power of the heat exchanger within 
the barrel heating zone the color changes with increasing cooling 
effect from a light to a dark blue. The indicated color is based 
on the pulsing of the solenoid valve that controls the flow of the 
coolant through the barrel cooling block
(Only available with controlled cooling option)

Note: 

Observing these indicators is useful to detect malfunctions within 
heating or cooling.  
If large deviations of the actual temperature to the set temperature 
are pointed by an alarm message, the operator will be able to check 
each zone for the proper function of the heating or cooling devices 
with the help of the corresponding indicator. 

To close the Temperature Profile page just change to another page or 
touch the close icon T in the upper right corner of the window.
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The thermal power indicators show the current status of heating or cool-

an opened solenoid valve for 

With maximum heating power in every zone all indicators are completely 

 

If the extruder runs with an optional barrel cooling, the status bar will 
is cooled-down by the flow of 

 

f the electrical barrel heater 
the color changes with increasing power from a light red to a 

The indicated color is based on the pulsing of the relay 
transferred heat quantity.  

Power Indicator for heating and cooling 

Concerning the heating power the function is the same as 

Depending on the cooling power of the heat exchanger within 
changes with increasing cooling 

ght to a dark blue. The indicated color is based 
on the pulsing of the solenoid valve that controls the flow of the 

cooling block.  
(Only available with controlled cooling option) 

Observing these indicators is useful to detect malfunctions within 

If large deviations of the actual temperature to the set temperature 
are pointed by an alarm message, the operator will be able to check 

ion of the heating or cooling devices 

To close the Temperature Profile page just change to another page or 
in the upper right corner of the window. 
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6.9 Temperature Trend

With starting the
heating zones and
When entering the screen the diagram shows the actual recording.

To separate the chart of a single heating zone, each heating zone has its 
own color, which comb
playing the actual temperature in the same colo
With the navigation arrows you can move back in the time line and then 
forward to the actual recording.

 

 

 

 

 
 
 
 To close the Temperature Trend page just change to another page or 
touch the close icon 

To scroll through the horizontal time scale four 
located on 
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Temperature Trend 

With starting the extruder screws the temperature profiles of the barre
heating zones and the die are recorded. 
When entering the screen the diagram shows the actual recording.

To separate the chart of a single heating zone, each heating zone has its 
own color, which combines that chart with the corresponding field dis

ing the actual temperature in the same color.  
With the navigation arrows you can move back in the time line and then 
forward to the actual recording. 

Navigation arrows 
  

back   
  

fast back   

To close the Temperature Trend page just change to another page or 
touch the close icon T in the upper right corner of the window.

To scroll through the horizontal time scale four navigation
located on top of the Temperature Trend screen. 

Time scale 
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extruder screws the temperature profiles of the barrel 

When entering the screen the diagram shows the actual recording. 

To separate the chart of a single heating zone, each heating zone has its 
ines that chart with the corresponding field dis-

 
With the navigation arrows you can move back in the time line and then 

 
fast forward 
 

forward 

 

To close the Temperature Trend page just change to another page or 
in the upper right corner of the window. 

navigation icons are 
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Back 

 Touching this icon scrolls the time scale slowly 
back to older data records. 

  

 
Fast Back 

 Touching this icon scrolls the time scale fast back 
to older data records. 

  

  
Forward  

 
Touching this icon scrolls the time scale slowly 
forward to younger data records till the realtime 
record is reached. 

  

 
Fast Forward 

 
Touching this icon scrolls the time scale fast 
forward to younger data records till the realtime 
record is reached. 

  

Two additional icons are located on the Temperature Trend screen. 

££  Log Clear 

 Touching this icon erase the complete record of  
all logging data. 

  

££ Pause 

 Touching this icon will pause any record of 
logging data. 

LOG 
CLR 
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6.10 Process Trend

With starting the extruder screws the profiles of some important process 
para

When entering the screen the diagram shows the actual recording.

With the navigation arrows you can move back in the time line and then 
forward to the actual recording.

 

 

 

 

 

 

To distinguish
has its own color, which combines that chart with the corresponding field 
display
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Process Trend 

With starting the extruder screws the profiles of some important process 
parameters are recorded. 

When entering the screen the diagram shows the actual recording.

With the navigation arrows you can move back in the time line and then 
forward to the actual recording. 

Navigation arrows 
  

back   
  

fast back   

distinguish the chart of one single process parameter, each indicator 
has its own color, which combines that chart with the corresponding field 

playing the actual parameter value in the same colo

Time scale 
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With starting the extruder screws the profiles of some important process 

When entering the screen the diagram shows the actual recording. 

With the navigation arrows you can move back in the time line and then 

 
fast forward 
 

forward 

 

the chart of one single process parameter, each indicator 
has its own color, which combines that chart with the corresponding field 

ing the actual parameter value in the same color.  
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Extruder Speed The extruder speed chart is shown within the range 
of 0 rpm to 1000 rpm. 

Extruder Torque 

 

Without optional torque transducer torque is shown 
as a percentage value of the maximum power 
supplied by the frequency converter of the motor 
drive.  

The torque values in Nm are displayed within the 
range of 0 Nm to 12 Nm (= 0% to 100%). 

Feeder Output 

 

The feeder chart is only shown when a feeder is 
connected with the extruder and controlled by the 
same touch screen control. 
If a gravimetric feeder is installed the output values 
are displayed within the range of 0 % to 100 % from 
the set throughput. 

  

To scroll through the horizontal time scale four navigation icons are 
located on top of the Temperature Trend screen. 

  
Back 

 Touching this icon scrolls the time scale slowly 
back to older data records. 

  

 
Fast Back 

 Touching this icon scrolls the time scale fast back 
to older data records. 

  

  
Forward  

 
Touching this icon scrolls the time scale slowly 
forward to younger data records till the realtime 
record is reached. 

  

 
Fast Forward 

 
Touching this icon scrolls the time scale fast 
forward to younger data records till the realtime 
record is reached. 
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Two additional icons are located on the Process Trend screen. 

££  Log Clear 

 Touching this icon erase the complete record of  
all logging data. 

  

££ Pause 

 Touching this icon will pause any record of 
logging data. 

 
 Note: 

Observing the important process parameters that are represented by 
these indicators is useful to detect malfunctions within the running 
process.  

 To close the Process Trend page, just change to another page or touch 
the close icon T in the upper right corner of the window. 

LOG 
CLR 
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6.11 Recipes

Within the recipes editor you have the option to save the parameter sets 
for 10 recipes.

The operating parameters at the extruder are the rotating speed
screws
tures of the barrel heating zones (including the die temperature).

When selecting the menu
Index with a table of all recipe names that are stored.

 

Following controls are located on the screen.

           

Viewing Recipe No:

Loaded

 

Recipes 

Within the recipes editor you have the option to save the parameter sets 
for 10 recipes. 

The operating parameters at the extruder are the rotating speed
screws, the feed rates of all plugged feeders and the operating tempera
tures of the barrel heating zones (including the die temperature).

When selecting the menu Menu – Recipe the screen changes to the Recipe 
Index with a table of all recipe names that are stored.

Following controls are located on the screen. 

            …   Touching this button will activate the recipe 
shown number. To edit or to write a recipe to the 
PLC, first the required one has to be activated.

When activating a recipe the colo
changes from blue to red and the 
will change to the number fo the selected recipe.

 
 Touching this button will upload the parameter ser of 

the selected recipe to the PLC of the extruder.

Changing to the Overview page the parameters are 
updated according to this recipe. Then the extruder 
can be operated with this new 

Viewing Recipe No: Number of the recipe selected in the recipe index.

Loaded Recipe No: Number of the recipe currently loaded in the PLC.
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Within the recipes editor you have the option to save the parameter sets 

The operating parameters at the extruder are the rotating speed of the 
and the operating tempera-

tures of the barrel heating zones (including the die temperature). 

the screen changes to the Recipe 
Index with a table of all recipe names that are stored. 

 

Touching this button will activate the recipe with the 
shown number. To edit or to write a recipe to the 
PLC, first the required one has to be activated. 

When activating a recipe the colour of its icon 
changes from blue to red and the Viewing Recipe No 
will change to the number fo the selected recipe. 

Touching this button will upload the parameter ser of 
the selected recipe to the PLC of the extruder. 

Changing to the Overview page the parameters are  
updated according to this recipe. Then the extruder 
can be operated with this new recipe’s parameter. 

Number of the recipe selected in the recipe index. 

Number of the recipe currently loaded in the PLC. 
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The R
 

 

In the upper left area of the screen the 
Additionally the 

For each heating respectively cooling zone the setpoint temperatures and 
the alarm setpoints 
screws and the

 
 Note:

When viewing a recipe, only the feeders are shown that are plugged 
to the extruder. 
Even if a feeder was saved in a recipe before, as long as this feeder is 
not plugged it’s saved feed rate has no influence to the recipe that is 
written to the PLC

 

 
 Touching this button will change the screen to the 

Recipe Viewer that shows the selected recipe.

 
 Touching this button will change the screen to the 

Recipe Editor that shows the selected recipe.

 
 Touching this button will change the screen back to 

the Recipe Index. 

The Recipe Viewer shows the parameter of a selected recipe. 

In the upper left area of the screen the Viewing Recipe Name
Additionally the Viewing Recipe No. and the Loaded Recipe No.

For each heating respectively cooling zone the setpoint temperatures and 
the alarm setpoints can be set, as well as the set speed
screws and the  feed rate setpoint of all plugged feeders.

Note: 

When viewing a recipe, only the feeders are shown that are plugged 
to the extruder.  
Even if a feeder was saved in a recipe before, as long as this feeder is 
not plugged it’s saved feed rate has no influence to the recipe that is 
written to the PLC.  

Software Operations 
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Touching this button will change the screen to the 
that shows the selected recipe. 

Touching this button will change the screen to the 
that shows the selected recipe. 

Touching this button will change the screen back to 

shows the parameter of a selected recipe.  

 

Viewing Recipe Name is displayed. 
Loaded Recipe No. are repeated. 

For each heating respectively cooling zone the setpoint temperatures and 
speed of the extruder 

of all plugged feeders. 

When viewing a recipe, only the feeders are shown that are plugged 

Even if a feeder was saved in a recipe before, as long as this feeder is 
not plugged it’s saved feed rate has no influence to the recipe that is 
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 Note:

If there are no maximum temperature deviations set in the alarm 
setpoint fields of the recipe, the generally defined values from the 
engineering screen will be used and duplicated to the recipe screens. 

 

 Note:

When a recipe is written to the PLC 
will be set to zero for safety purpose.

The R
of a recipe as the R
to change the parameter sets.
 

Following controls are located on the screen.

 

Note: 

If there are no maximum temperature deviations set in the alarm 
setpoint fields of the recipe, the generally defined values from the 
engineering screen will be used and duplicated to the recipe screens. 

Note: 

When a recipe is written to the PLC the extruder and feeder speeds 
will be set to zero for safety purpose.  

The Recipe Editor shows the same screen layout and the same parameter 
of a recipe as the Recipe Viewer. Moreover only in that page it is possible 
to change the parameter sets. 

Following controls are located on the screen. 

 
 Touching this button will upload the currently set 

parameter values to the Recipe
So the developed and in the overview page manually 
set parameter values can be easily saved in 
displayed in the editor. 

 
 

 Touching this button will save the currently set 
parameter values of the Recipe
A recipe is saved with the displayed recipe name and 
number. 
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If there are no maximum temperature deviations set in the alarm 
setpoint fields of the recipe, the generally defined values from the 
engineering screen will be used and duplicated to the recipe screens.  

the extruder and feeder speeds 

en layout and the same parameter 
. Moreover only in that page it is possible 

 

Touching this button will upload the currently set 
ecipe Editor page. 

So the developed and in the overview page manually 
set parameter values can be easily saved in a recipe, 

Touching this button will save the currently set 
ecipe Editor page.  

A recipe is saved with the displayed recipe name and 
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Editing Recipe Name: The name of the currently selected recipe is shown in 
this field.  
To change a recipe name in this field, touch this field 
and the alphanueric character input box will open. 
After typing the new name and pressing  the ENTER 
button of the character input box  the shown name 
will be updated. 

 
 Note: 

If a recipe parameter has changed in the editor page, first this recipe 
has to be saved before it can be written to the PLC.  

With following working steps you can create or change a recipe. 

Change the screen to the Recipe Index page.  See page 6-22.  
 
Touch the button with the number of the recipe to select it.  
Then touch the Edit Recipe button to open the recipe in the editor. 
 See page 6-22.  
 
For changing the recipe name touch the Viewing Recipe Name text 
field in the Recipe Editor screen and type in the name by the alpha-
numeric entry window as described in section 6.2 on page 6-4. 
 
Touch the Set Speed input box and type in the screw speed by the 
numeric entry window as described in section 6.2 Character Input on 
page 6-4. 
 
Touch the Temperature input box of each heating zone and type in 
the barrel temperature by the numeric entry window as described in 
section 6.3 Temperature Input on page 6-5. 
 
If the Alarm Setpoints of a recipe should differ from the pre-selected 
values, touch the Temperature input box for the Alarm Setpoints of 
each hating zone and type in the barrel temperature by the numeric 
entry window shown on page 6-5. 

 Alternatively to the working steps 3 to 5 the present parameter set of 
the extruder (see Overview page) can be copied to the Recipe Editor 
by touching the Upload Recipe button. 
 
To save the parameter set of the Recipe Editor page, touch the Save 
Recipe button, described on page 6-24.  
 

1 

2 

3 

4 

5 

6 

7 
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When saving a recipe this 
message acknowledges th
data saved.
Quit it by pressing the 
button.

 

With following working steps you can use a recipe for setting the process 

 

After starting the transfer of 
recipe a message box double
checks the writing of a recipe 
to the PLC.
If writing wanted press 
button to continue, else press 
NO

 

8 

1 

2 

3 

4 

 

When saving a recipe this 
message acknowledges that 
data saved. 
Quit it by pressing the OK 
button. 

To close the Recipe Editor page just change to another page or touch 
the close icon T of the window. 

With following working steps you can use a recipe for setting the process 
parameters at the extruder. 

Change the screen to the Recipe Index page.  See page 
 
Touch the button with the number of the requested recipe to select it. 
 
Touch the  button Write Recipe to PLC to update the process para
meter  in the Overview page. See page 6-22.  
 

 Alternatively to this working step 3 the update for the process para
meter can be executed from the Recipe Viewer or Recipe Editor by 
touching the same button. 
 

After starting the transfer of 
recipe a message box double-
checks the writing of a recipe 
to the PLC. 
If writing wanted press YES 
button to continue, else press 
NO button to abort.  

To run the extruder with the updated process parameter of the recipe 
close the opened recipe page to change to the Overview. 
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To close the Recipe Editor page just change to another page or touch 

With following working steps you can use a recipe for setting the process 

Change the screen to the Recipe Index page.  See page 6-22.  

Touch the button with the number of the requested recipe to select it.  

to update the process para-
 

3 the update for the process para-
meter can be executed from the Recipe Viewer or Recipe Editor by 

 

To run the extruder with the updated process parameter of the recipe 
close the opened recipe page to change to the Overview.  
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6.12 Embedding of Equipment

As soon as 
socket 

 
To operate the feeder via 

 
See section 
tion of 

 
 Note:

Before starting the feeder it is necessary to run the extruder first

To set the operating pressures via the Overview page follow
below. When exceeding this pressure limit an alarm message appears.

1 

2 

3 

 

Embedding of Equipment 

As soon as additional equipment (pressure probe, feeder etc.) is plugged in a
socket at the extruder base it will be displayed automatically

To operate the feeder via the Overview page follow the steps below.

Touch the green input field right beneath the feeder icon to type in 
the feeding rate. 
 
Touch the grey feeder icon to start the feeder. 
icon will change to green. 
The red information field shows the actual feed rate during opera
 
Touch the green feeder icon to stop the feeder
feeder icon will change to grey. 

See section 6.7.1 on page 6-13 for additional information about the opera
tion of volumetric and gravimetric feeders. 

Note: 

Before starting the feeder it is necessary to run the extruder first

To set the operating pressures via the Overview page follow
below. When exceeding this pressure limit an alarm message appears.

Software Operations 
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(pressure probe, feeder etc.) is plugged in a 
automatically by a grey icon. 

 
the Overview page follow the steps below. 

green input field right beneath the feeder icon to type in 

 The color of the feeder 

The red information field shows the actual feed rate during operation. 

green feeder icon to stop the feeder. The color of the 

for additional information about the opera-

Before starting the feeder it is necessary to run the extruder first.  

To set the operating pressures via the Overview page follow the steps 
below. When exceeding this pressure limit an alarm message appears. 
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6.13 Feeder Set

6.13.1 Volumetric Feeder Set

This page allows you
extruder running.
 

 

 
 Note:

If the user leaves 
feeder will be stopped automatically.

1 

2 

1 

2 

3 

 

Touch the green input field above the pressure probe icon to type in 
the operating pressure. 
 
When running the extruder the actual pressure and the melt tempera
ture are displayed in the red information fields.
 

Feeder Set-up 

Volumetric Feeder Set-up 

This page allows you to run the feeder for test purpose without the 
extruder running. 

Touch the green input field to type in the setpoint of the feeding rate 
in %. 

Touch the grey feeder icon to start the feeder. 
icon will change to green. 
The red information field shows the actual feed rate of the running 
feeder 

Touch the green feeder icon to stop the feeder
feeder icon will change to grey.  

Note: 

the user leaves this page without stopping the feeder first, the 
feeder will be stopped automatically. 

 Thermo Scientific 

green input field above the pressure probe icon to type in 

When running the extruder the actual pressure and the melt tempera-
ture are displayed in the red information fields. 

to run the feeder for test purpose without the 

 

green input field to type in the setpoint of the feeding rate 

 The color of the feeder 

The red information field shows the actual feed rate of the running 

green feeder icon to stop the feeder. The color of the 

this page without stopping the feeder first, the 
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6.13.2 Gravimetric 

If the selected feeder is a gravimetric feeder, the following set
will be displayed. 

 

 

 

 

 

 

Gravimetric Feeder Set-up  

If the selected feeder is a gravimetric feeder, the following set
will be displayed.  

 

The grey feeder icon shows that feeding is plugged
in but stopped. When the feeder drive runs and the 
feeding is started the color changes to green. Only 
when malfunctions or errors lead to a feeder alarm  
the feeder icons are displayed in red color. 
 
When pressing this feeder icon a small control panel 
appears onto the screen to start or stop running. 
See section 6.7.2 on page 6-14
 

 
The operations status of the feeder is displayed by a 
status code and a message in a line display.
 

 

When touching this field via a 
is possible to type in the feed rate setpoint.

 

 

This field displays the actual feed rate (in kg/h).

 

 

This input field displays the actual percental devia
tion of the actual feed rate to the 
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If the selected feeder is a gravimetric feeder, the following set-up screen 

 

The grey feeder icon shows that feeding is plugged-
in but stopped. When the feeder drive runs and the 
feeding is started the color changes to green. Only 
when malfunctions or errors lead to a feeder alarm  
the feeder icons are displayed in red color.  

n pressing this feeder icon a small control panel 
appears onto the screen to start or stop running.  

14. 

 

The operations status of the feeder is displayed by a 
status code and a message in a line display. 

When touching this field via a displayed keyboard it 
is possible to type in the feed rate setpoint. 

This field displays the actual feed rate (in kg/h). 

This input field displays the actual percental devia-
tion of the actual feed rate to the setpoint. 
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This field displays actual throughput (totally fed 
material in kg). 

  

 

This field displays the total weight of hopper 
filling (in kg) after taring. 

  

 

This field displays the actual feed screw speed  
(in % from max. speed). 

  

 

 

Information of these fields are 
only for service purpose and not  
important to operate the feeder. 

  

 

When pressing this feeder icon a small control 
panel appears onto the screen to select a feeding 
mode. See section 6.7.2 on page 6-14. 

  

 

Pressing the Tare button will tare the weighing 
system of the feeder. After taring the field dis-
plays the weight previously shown in the ‘Weight 
kg’´field. Taring also possible within the proce-
dure of calculating the maximum output. 

  

 

Pressing this button will start the guided proce-
dure for calculating the maximum output. 
See section 6.13.3 on page 6-31. 

  

 

Pressing this button will reset the throughput 
counter of the totally fed material to zero. 

  

 

This input field defines the minimum fill level. 
If the hopper filling reaches this lower warning 
limit an information message appears. 

  

 

This input field defines the maximum fill level. 
If the hopper filling reaches this higher warning 
limit an information message appears. 

  

 

This input field defines the maximum percental 
deviation of the actual feed rate to the setpoint. 
Exceeding this maximum deviation for longer 
than 60 seconds leads to a feeder stop.  
An alarm message is shown in the line display 
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6.13.3 Maximum Output Calculation

When starting the 4
starts with the following screen.

Please read the given instructions carefully and follow them.

After finishing one step press the 
step.
When pressing the 

When pressing the 
will be copied 
displayed weight in field       is set to ‘

 

below the feeder icon. 
This field shows if the feeder is running in Gra
vimetric or Volumetric Mode, or i
Gravimetric Discharge or a Discharge Empty. 
 
Input field for setting the bulk density of the 
material to be fed. 
 
This input field allows adjusting the amplification
of the control loop, basically set to factor 
Increasing up to 2 will lead to a more aggressive 
reaction of the screw speed to compensate 
deviations at the feed rate.
Decreasing down to 0 will attenuate the reaction.
 
This input field allows defining the maximum feed 
rate (in kg/h).  
When using the procedure for calculating the 
maximum output, described in section 
value will be filled in automatically.

Maximum Output Calculation  

When starting the 4-step Maximum Output Calculation the procedure 
starts with the following screen. 

Please read the given instructions carefully and follow them.

After finishing one step press the continue button to switch to the next 
step. 
When pressing the Cancel button the procedure will be aborted.

When pressing the Tare button the weight, actually displayed in filed       , 
will be copied into field      that displays the tared weight. Concurrently 
displayed weight in field       is set to ‘ 0.000 kg ’. 

1 2 

2 
1 
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This field shows if the feeder is running in Gra-
vimetric or Volumetric Mode, or if there is a 
Gravimetric Discharge or a Discharge Empty.  

Input field for setting the bulk density of the 

This input field allows adjusting the amplification 
of the control loop, basically set to factor 1. 

will lead to a more aggressive 
reaction of the screw speed to compensate 
deviations at the feed rate. 

will attenuate the reaction. 

defining the maximum feed 

procedure for calculating the 
maximum output, described in section 6.13.3, this 

filled in automatically. 

step Maximum Output Calculation the procedure 

Please read the given instructions carefully and follow them. 

button to switch to the next 

button the procedure will be aborted. 

 

button the weight, actually displayed in filed       , 
displays the tared weight. Concurrently the 

1 
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After typing in the value for the bulk density first press 
confirm this input, Then press the 

Pressing the 
cursor. 

Pressing the 

The set motor speed value has an influence to the amount of material that 
is fed during the last step of calculating the maximum 

 

After typing in the value for the bulk density first press 
confirm this input, Then press the continue button. 

Pressing the Delete button will delete the character left from the input 
cursor.  

Pressing the Re-Enter  button will clear the input field.

The set motor speed value has an influence to the amount of material that 
is fed during the last step of calculating the maximum 

 Thermo Scientific 

 

After typing in the value for the bulk density first press Enter button to 
button.  

button will delete the character left from the input 

button will clear the input field. 

 

The set motor speed value has an influence to the amount of material that 
is fed during the last step of calculating the maximum output. 
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After weight display shows stabilized conditions press the Start  button to 
allow new product to enter the clearance volume of screw channel before 
starting the final calculation procedure. 

When product discharges from the feeder press the Stop  button to stop 
feeding. 

Pressing Calc.Max.Output  will start the calculation procedure. The dialog 
page closes and within the set-up screen the message  ” Calculating Max 
Output. Please wait “  is flashing till calculation is finished.  

After one minute when the procedure is finished the result is displayed in 
the Maximum output  field of the set-up page. 
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6.14 Set

This page allows you to
temperature before processing
 

 

 
After starting the taring of 
the pressure probe this error 
message appears when the 
internal pressure inside the 
die is too high.
Quit it by pressing the 
button and repeat calibration 
after fault clearance.

 
 Note:

To prevent pressure probe from failures during calibration, empty 
the extruder completely or
operation before processed material cools down and becomes solid.

If error 
up the die.

1 

2 

 

Set-up Pressure Probe 

This page allows you to tare off the pressure probe at the required 
temperature before processing. 

Wait till the extruder barrel has reached the set temperature

To compensate deviations in the pressure value caused by increased 
heating, press the Tare Probe to level the measuring value to zero.

After starting the taring of 
the pressure probe this error 
message appears when the 
internal pressure inside the 
die is too high. 
Quit it by pressing the OK 
button and repeat calibration 
after fault clearance. 

Note: 

To prevent pressure probe from failures during calibration, empty 
the extruder completely or loosen it slightly in the die terminal after 
operation before processed material cools down and becomes solid.

If error occurs loosen the pressure probe in die terminal and/or heat 
up the die. 
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tare off the pressure probe at the required 

 

till the extruder barrel has reached the set temperature. 

To compensate deviations in the pressure value caused by increased 
to level the measuring value to zero. 

 

To prevent pressure probe from failures during calibration, empty  
loosen it slightly in the die terminal after 

operation before processed material cools down and becomes solid. 

occurs loosen the pressure probe in die terminal and/or heat 
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6.15 Time & Date

This page allows you to change the time settings 
Control System and the internal PLC of the extruder.
 

 
With following working steps you can create or change time or date.
 

 
 Note:

Use the dot “
respectively day, month and year. 
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Time & Date 

This page allows you to change the time settings of the Touch Screen 
Control System and the internal PLC of the extruder.

With following working steps you can create or change time or date.

To open the input boxes, touch the display with blue
date of the Touch Screen Control System (= HMI). 
These specially configured input boxes check the right input format 
and the plausibility. 

Note: 

Use the dot “ . ” as a separator between hours, minutes and seconds 
respectively day, month and year.  

Type in the new time or date settings in the correct format and press 
the Enter-button to update the time or date of the HMI. 
The displayed time and date of the HMI will be refreshed.
 
After setting the time and date of the HMI the clock of the PLC is 
not automatically synchronized. Therefore it is necessary to synchro
nize the PLC Clock with the HMI Clock manually.
 
Press the button “Sync HMI/PLC Clocks” and time and date of the 
PLC Clock are updated with the time settings of the HMI.
 The displayed time settings of the PLC Clock and PLC Calendar will 
be refreshed. 
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of the Touch Screen 
Control System and the internal PLC of the extruder. 

 

With following working steps you can create or change time or date. 

To open the input boxes, touch the display with blue-colored time or 
date of the Touch Screen Control System (= HMI).  
These specially configured input boxes check the right input format 

en hours, minutes and seconds 

Type in the new time or date settings in the correct format and press 
button to update the time or date of the HMI.   

The displayed time and date of the HMI will be refreshed. 

After setting the time and date of the HMI the clock of the PLC is 
not automatically synchronized. Therefore it is necessary to synchro-
nize the PLC Clock with the HMI Clock manually. 

Press the button “Sync HMI/PLC Clocks” and time and date of the 
lock are updated with the time settings of the HMI. 

The displayed time settings of the PLC Clock and PLC Calendar will 
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6.16 Engineering

When c
before entering the
Input 
Access to the 
engineer privileges, given by a 4
 

 
 Note:

The 4
“Read 

1 

2 

 

Engineering 

When changing to the engineering section of the touch screen 
before entering the main Engineering Menu Page the Engineering Code 
Input is displayed. 
Access to the Engineering Menu Page is only permitted for users with 
engineer privileges, given by a 4-digit code number.

Note: 

The 4-digit code number is written down in the 
Read First” that is sent together with this operating manual

Type in the access code. 
 
Press Enter to change to the main Engineering screen
 

 Thermo Scientific 

hanging to the engineering section of the touch screen control, 
the Engineering Code 

is only permitted for users with 
digit code number. 

digit code number is written down in the separate document  
is operating manual.  

 

Press Enter to change to the main Engineering screen. 
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 Touching this button will change to the Tem
perature Alarms page to pre
Alarm Setpoints of each hating zone.
It is described in this section on page 

 

 Touching this button will change to the page on 
which the maximum torque level for tripping the 
motor drive is set. See describtion on page 

 

 Touching this button resets all alarm summary 
counts of the Alarm Summary page, d
section 6.18 on page 6-43

 

 Touching this button will change to the I/O 
Status page of the PLC. 
It is described in this section on page 

 

 Touching this button will change to the page on 
which the maximum speed level for the extruder 
screws is set. See description on page 

 

 Touching this button will change to the page on 
which the engineer can check all alarms
This Alarm Test page allows an engineer to 
simulate an alarm situation on the machine. 
 
The descriptions of all alarms are shown in 
chapter 6.19 on page 6-44
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Touching this button will change to the Tem-
perature Alarms page to pre-set the common 
Alarm Setpoints of each hating zone. 
It is described in this section on page 6-39. 

Touching this button will change to the page on 
which the maximum torque level for tripping the 
motor drive is set. See describtion on page 6-40. 

Touching this button resets all alarm summary 
counts of the Alarm Summary page, described in 

43. 

Touching this button will change to the I/O 
 

It is described in this section on page 6-41. 

Touching this button will change to the page on 
which the maximum speed level for the extruder 

tion on page 6-42. 

Touching this button will change to the page on 
engineer can check all alarms. 

Test page allows an engineer to 
late an alarm situation on the machine.  

The descriptions of all alarms are shown in 
44. 
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 Note:

To close the page of an engineering task, touch the close icon 
in the upper right corner of its window. 
After closing the main Engineering Menu Page appears again.

 

 

1 

 

Touching a blue alarm button will display the corresponding alarm 
message followed by a klaxon signal. 

  This information field displays the 
summary of operating hours the motor 
drive was running.

Note: 

To close the page of an engineering task, touch the close icon 
in the upper right corner of its window.  
After closing the main Engineering Menu Page appears again.

 Thermo Scientific 

 

Touching a blue alarm button will display the corresponding alarm 

This information field displays the 
of operating hours the motor 

drive was running. 

To close the page of an engineering task, touch the close icon T  

After closing the main Engineering Menu Page appears again. 
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6.16.1 Temperature Alarms

Within this screen it is possible to set temperature alarm setpoints that 
define the maximal permitted deviation between the actual temperature 
and the set temperature within each heating zone. 
When this temperature deviation exceeds this permitted value 
message appears on the screen. 
For alarm messages see section 
 

 
 Note:

This alarm function detects only the temperature deviation at the 
heated or cooled barrel base, where heating cartridges, cooling 
blocks and the thermocouples are installed.
It doesn’t consider the deviation caused by the 
temperature distribution between heated barrel bottom and pro
cessing zone along the extruder screws
Caused by thermal conduction and transportation of material at 
different temperature level through the zones there is an empirical 
value of ± 15 °C for additional temperature deviation within the 
processing zone.

1 

2 

 

Temperature Alarms 

Within this screen it is possible to set temperature alarm setpoints that 
define the maximal permitted deviation between the actual temperature 
and the set temperature within each heating zone.  
When this temperature deviation exceeds this permitted value 
message appears on the screen.  
For alarm messages see section 6.19 on page 6-44. 

Note: 

his alarm function detects only the temperature deviation at the 
heated or cooled barrel base, where heating cartridges, cooling 
blocks and the thermocouples are installed. 
It doesn’t consider the deviation caused by the 
temperature distribution between heated barrel bottom and pro
cessing zone along the extruder screws.  
Caused by thermal conduction and transportation of material at 
different temperature level through the zones there is an empirical 

ue of ± 15 °C for additional temperature deviation within the 
processing zone. 

Touch the blue alarm temperature field and type in the value by the 
numeric entry window as described in section 6.2
 
Touch the Alarms Off  button to switch on the alarm temperature 
control. Touching the Alarms On  button switches off this function 
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Within this screen it is possible to set temperature alarm setpoints that 
define the maximal permitted deviation between the actual temperature 

 
When this temperature deviation exceeds this permitted value an alarm 

 

his alarm function detects only the temperature deviation at the 
heated or cooled barrel base, where heating cartridges, cooling 

It doesn’t consider the deviation caused by the natural effects of 
temperature distribution between heated barrel bottom and pro-

Caused by thermal conduction and transportation of material at 
different temperature level through the zones there is an empirical 

ue of ± 15 °C for additional temperature deviation within the 

 

the blue alarm temperature field and type in the value by the 
6.2 on page 6-4. 

to switch on the alarm temperature 
switches off this function . 
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6.16.2 Torque Trip Level Setting

On this page it is possible to set
the motor drive.
 

 

After pressing 
message box double
the overwriting of the new 
torque value to the PLC.
If writing wanted press 
button to continue, else 
press 
 
 

1 

2 

 

Torque Trip Level Setting 

On this page it is possible to set the maximum torque level for tripping 
the motor drive. 

Touch the New speed value  to enable input via the character input box

Touch the blue accept button to overwrite the current speed value.
 

After pressing accept button a 
message box double-checks 
the overwriting of the new 
torque value to the PLC. 
If writing wanted press YES 
button to continue, else 
press NO button to abort. 

 Thermo Scientific 

the maximum torque level for tripping 

 

to enable input via the character input box. 

button to overwrite the current speed value. 
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6.16.3 PLC I/O Status

 

Information on these screens are only for service purpose and not 
important to operate the extruder.

 

 

Touching “PLC Digital Output Status” or “PLC Digital Input Status” 
will change between both pages.
 

 

 

 

PLC I/O Status 

Information on these screens are only for service purpose and not 
important to operate the extruder. 

Touching “PLC Digital Output Status” or “PLC Digital Input Status” 
will change between both pages. 
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Information on these screens are only for service purpose and not 

 

Touching “PLC Digital Output Status” or “PLC Digital Input Status” 
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6.16.4 Speed Maximum Level Setting

On this page it is possible to set
extruder screws
 

 

After pressing 
message box double
the overwriting of the new 
speed value to the PLC.
If writing wanted press 
button to continue, else press 
NO

 
 

1 

2 

 

Speed Maximum Level Setting 

On this page it is possible to set the the maximum speed level for the 
extruder screws. 

Touch the New speed value  to enable input via the character input box

Touch the blue accept button to overwrite the current speed value.
 

After pressing accept button a 
message box double-checks 
the overwriting of the new 
speed value to the PLC. 
If writing wanted press YES 
button to continue, else press 
NO button to abort. 

 Thermo Scientific 

the the maximum speed level for the 

 

to enable input via the character input box. 

button to overwrite the current speed value. 
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6.17 Alarm Viewer

This overview shows all alarms (max. 1024) in the order of time 
occurred. If buffer store reaches maximum (1024 alarms) the last message 
will delete the first.

 

6.18 Alarm Summary

This page shows a table with the counter of the occurred alarms.
delete this counter press the button 
section 

 

Alarm Viewer 

This overview shows all alarms (max. 1024) in the order of time 
occurred. If buffer store reaches maximum (1024 alarms) the last message 
will delete the first. 

Alarm Summary 

This page shows a table with the counter of the occurred alarms.
delete this counter press the button Reset Alarm Summary
section 6.16 on page 6-36. 
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This overview shows all alarms (max. 1024) in the order of time they 
occurred. If buffer store reaches maximum (1024 alarms) the last message 

 

This page shows a table with the counter of the occurred alarms. To 
Reset Alarm Summary  shown in 
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6.19 Alarm Help

 
 
 

Alarm Message

 

 

Alarm Help 

Alarm Message Description and Instructions

 

The extruder servo drive has had an 
internal alarm and has stopped the motor 
from rotating. Please check the digital 
display on the front of the drive for the 
alarm code. 
For an alarm description reference the 
alarm code in the ‘Omron G5 Servo 
Drive Manual’.  

 

The extruder servo drive main power 
supply circuit breaker has tripped.
Check the drive and circuit breaker for 
causes of the trip. 
Main causes for tripping could be over 
current, short circuit, earth fault etc.

 

The heating main power supply circuit 
breaker has tripped.
Check the heaters, solid state relays and 
circuit breaker for causes of the trip. 
Main causes for tripping could be over 
current, short circuit, earth fault etc.

 

The top half barrel is not fitted or fitted 
incorrectly. If the barrel is fitted correctly 
check the digital input page on the HMI 
as the barrel proximity switch could be 
faulty. 

 Thermo Scientific 

Description and Instructions 

 

The extruder servo drive has had an 
internal alarm and has stopped the motor 
from rotating. Please check the digital 

on the front of the drive for the 

For an alarm description reference the 
alarm code in the ‘Omron G5 Servo 

The extruder servo drive main power 
supply circuit breaker has tripped. 
Check the drive and circuit breaker for 
causes of the trip.  
Main causes for tripping could be over 
current, short circuit, earth fault etc. 

The heating main power supply circuit 
breaker has tripped. 
Check the heaters, solid state relays and 

aker for causes of the trip.  
Main causes for tripping could be over 
current, short circuit, earth fault etc. 

The top half barrel is not fitted or fitted 
incorrectly. If the barrel is fitted correctly 
check the digital input page on the HMI 

l proximity switch could be 
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Alarm Message

 

 

Alarm Message Description and Instructions

 

The heater cartridge main power supply 
circuit breaker has tripped.
Check the heater cartridges and circuit 
breaker for causes of the trip. 
Main causes for tripping could be over 
current, short circuit, earth fault 

 

The extruder motor torque has exceeded 
above the 100% limit. This is probably 
due to high material flow, barrel 
configuration or low temperatures.
Clear the barrel of material, change 
barrel configuration or increase 
temperatures. If problems persi
Thermo Fisher Scientific for support.

 

The extruder motor torque has exceeded 
above the user set limit. This could be 
caused by high material flow, screw 
configuration, low temperatures or user 
settable torque level is too low.
Clear the barrel of material, change screw 
configuration, increase temperatures or 
increase user torque setting.

 

The feeder drive has had an internal 
alarm and has stopped the motor from 
rotating. Please check the feeder for 
damage or faults. Check the motor 
rotates freely. 
For further reference check the ‘Dunker
Motoren’ feeder motor manual.

 

The feeder drive has had an internal 
alarm and has stopped the motor from 
rotating.  
Please check line display beneath feeder 
and check feeder for damage or faults. 
For further reference check the feeder 
manual. 
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Description and Instructions 

 

The heater cartridge main power supply 
circuit breaker has tripped. 
Check the heater cartridges and circuit 
breaker for causes of the trip.  
Main causes for tripping could be over 
current, short circuit, earth fault etc. 

The extruder motor torque has exceeded 
above the 100% limit. This is probably 
due to high material flow, barrel 
configuration or low temperatures. 
Clear the barrel of material, change 
barrel configuration or increase 
temperatures. If problems persist contact 
Thermo Fisher Scientific for support. 

The extruder motor torque has exceeded 
above the user set limit. This could be 
caused by high material flow, screw 
configuration, low temperatures or user 
settable torque level is too low. 

l of material, change screw 
configuration, increase temperatures or 
increase user torque setting. 

The feeder drive has had an internal 
alarm and has stopped the motor from 
rotating. Please check the feeder for 
damage or faults. Check the motor 

For further reference check the ‘Dunker-
Motoren’ feeder motor manual. 

The feeder drive has had an internal 
alarm and has stopped the motor from 

Please check line display beneath feeder 
and check feeder for damage or faults.  

further reference check the feeder 
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Alarm Message

 

 

Alarm Message Description and Instructions

 

The temperature in this zone ( 2 … 8) is 
under or over the allowed deviation set 
in the temperature alarm page.
Causes for this could be no cooling, 
screw configuration, faulty heater, faulty 
cooling solenoid, 
faulty solid state relay. 

 

 

 

 

 

 

The temperature in this zone is under or 
over the allowed deviation set in the 
temperature alarm page.
Causes for this could be no cooling, 
screw configuration, faulty heater, 
cooling solenoid, faulty cooling relay or 
faulty solid state relay.
 

 

The extruder has reached the 
temperature set by the user.
This alarm can be disabled on the 
temperature alarm page.
If this alarm is disabled the temperature 
alarms for each zone will also be 
disabled. 

 Thermo Scientific 

Description and Instructions 

 

The temperature in this zone ( 2 … 8) is 
under or over the allowed deviation set 
in the temperature alarm page. 
Causes for this could be no cooling, 
screw configuration, faulty heater, faulty 
cooling solenoid, faulty cooling relay or 
faulty solid state relay. 

The temperature in this zone is under or 
over the allowed deviation set in the 
temperature alarm page. 
Causes for this could be no cooling, 
screw configuration, faulty heater, faulty 
cooling solenoid, faulty cooling relay or 
faulty solid state relay. 

The extruder has reached the 
temperature set by the user. 
This alarm can be disabled on the 
temperature alarm page. 
If this alarm is disabled the temperature 

zone will also be 
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Alarm Message

 

 

Alarm Message Description and Instructions

 

A thermocouple alarm is active. This 
alarm checks all thermocouples when the 
heating is enabled.
If a fault is present the heating in the 
defected zone(s) will be stopped. All 
other zones will remain heating as 
normal. 
Each time the heating is enabled the 
alarm will sound if the defect heating 
zone(s) is not repaired.

 

The pressure in the die has exceeded 
above the user set limit. This could be 
caused by high material flow, screw 
configuration, low temperatures or user 
setting is too low.
Clear the barrel of material, change screw 
configuration, increase temperatures or 
increase user setting level.
If the pressure stays high once the 
material has been cleared. Check the tip 
of the pressure probe for damage or 
wear. 

 

Contact the manufacturers service 
Department. 
 
Refer to section 1.4
on page 1-5. 

 

As described adjacent in Alarm Message.
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Description and Instructions 

 

A thermocouple alarm is active. This 
alarm checks all thermocouples when the 
heating is enabled. 
If a fault is present the heating in the 
defected zone(s) will be stopped. All 
other zones will remain heating as 

ime the heating is enabled the 
alarm will sound if the defect heating 
zone(s) is not repaired. 

The pressure in the die has exceeded 
above the user set limit. This could be 
caused by high material flow, screw 
configuration, low temperatures or user 

ng is too low. 
Clear the barrel of material, change screw 
configuration, increase temperatures or 
increase user setting level. 
If the pressure stays high once the 
material has been cleared. Check the tip 
of the pressure probe for damage or 

Contact the manufacturers service  

1.4  ‘Customer Support’ 

As described adjacent in Alarm Message. 



Software Operations 
Alarm Help 

6-48     Process 11 

Alarm Message

 

 
 
 

 

Alarm Message Description and Instructions

 

As described adjacent in Alarm Message.

 

The extruder has reached the 
calibration/service date.
The machine will function as normal.
If the machine has not been 
calibrated/serviced each time the 
machine is powered this alarm will be 
active. 

 

The emergency stop button has been 
pressed. 
Please note although all devices have 
been stopped the barrel may still be hot.

 Thermo Scientific 

Description and Instructions 

 

As described adjacent in Alarm Message. 

The extruder has reached the 
calibration/service date. 
The machine will function as normal. 

chine has not been 
calibrated/serviced each time the 
machine is powered this alarm will be 

The emergency stop button has been 

Please note although all devices have 
been stopped the barrel may still be hot. 
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6.20 About

This page shows all 
design.

6.21 Contact

If you have any questions concerning the operation or maintenance of 
the Process 11
directed to 

Therefore you can find in the contact page the right data to address your 
questions, annotations or suggestions.

 

About 

This page shows all relevant references for the state of system 
design. 

Contact 

If you have any questions concerning the operation or maintenance of 
Process 11 please contact us. Any queries or problems should be 

directed to Thermo Fisher Scientific Customer Support.

Therefore you can find in the contact page the right data to address your 
questions, annotations or suggestions. 
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relevant references for the state of system 

 

If you have any questions concerning the operation or maintenance of  
Any queries or problems should be 

Customer Support. 

Therefore you can find in the contact page the right data to address your 
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Chapter 7  
7 Maintenance 
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7.1 General 

Maintenance is limited to a few important tasks. These should 
however be carried out at regular intervals! 
 

  
Caution 

 
Before attempting to carry out any cleaning or maintenance 
work, always ensure machine is in a safe condition, at rest, and 
is electrically isolated. Ensure any driven or moving parts cannot 
be set in motion from elsewhere. 

  
Caution 

 
If machine needs to be running with guards removed during 
maintenance work, ensure safety of other personnel by erecting 
warning notices and temporary barriers. 

  
Caution 

 
Always wear well fitting protective clothing, and avoid loose 
ends that could get trapped in moving parts. 

 

 
After the machine has been running for a few hours, check that 
all nuts, screws, setscrews, etc. are tight, and re-tighten where 
necessary. These should be checked periodically.  
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7.2 Cleandown 

7.2.1 Cleaning Instructions 

In the production of thermoplastic material the type of cleaning depends 
on very much on the nature and properties of the processed materials and 
substances. Methods are therefore subject to the choice of the operator. 
 

 
Danger 

 
The diversity of the substances and their physical and chemical 
properties can bear a potential risk to human health.  
Overall the cleaning processes always take care about the material 
behavior, toxicity and flammability of the substances, as well as 
their compounds or decomposition products. 
The details about the application conditions and the nature of the 
used substances and materials are not known by the manufacturer, 
thus it can only be the responsibility of the operator. 

 
Caution 

 • Corrosive and toxic detergents will damage the device and cause a 
high accident risk. 

• Observe the safety regulations for dealing with the cleaning agents. 

• After use dispose detergents properly. 

• Only clean with non-toxic cleaning and disinfectant. 

• Use only cleaning agents that do not destroy the sealing materials (si-
licone, PTFE, Teflon etc). 

• No detergent residue may adhere to product contact parts. 

• Avoid cleaning with high pressure cleaners, steam or compressed air. 

• Do not remove product adhesion with violence. 

• Protect electrical components from moisture. 

• All parts must be dry and clean before assembly. 

The machine should be regularly cleaned from waste material and 
contaminations. 
Cleaning can be performed either by dry cleaning or by wet cleaning with 
the help of cleaning agents or solvents. 
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Dry cleaning 
To be made on dust and loose contaminants. 
Please pay attention to the following: 

• Clean only with a slight air stream or industrial vacuum cleaner. 

• Dry cleaning can be enhanced by the use of a soft brush. 

Wet cleaning 
To be made on solid and adhesive contaminants. 
Please pay attention to the following: 

• In case of external contamination clean with a damp cloth and com-
mercially available cleaning agents. 

• Be aware that combustible, aggressive or chlorous cleaning agents or 
agents which contain solvents could damage the machine and its 
components. 

• Use a suitable cleaning agent or it has to be authorized by the manu-
facturer. 

• A wet cleaning of bearings or electrical components is forbidden.  
If absolutely necessary, protect these components by covering it. 

• After wet cleaning dry the device, its components and the surrounding. 

• Dry each cleaned component to avoid effects of corrosion, degreasing 
etc. Degreased components have to be greased again. 

1  Before cleaning stop production and empty the machine. 
   

2  If necessary for cleaning, dismantle the components shown in 
section 5 Hardware Operations on page 5-1. 

   

3  Perform a dry or wet cleaning, depending on the kind of 
contamination. 

   

4  After re-assembling check for correct installation. For testing 
the machine can be run without material first.  
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7.3 Changing the Filter Cartridge

To ensure a sufficient cooling with conditioned water it is necessary to 
check the in
contamination and clogged filter cartridge.  
 
Inspection interval
 

 

 
It is possible to rinse the filter cartridge under running water
If filter cartridge is not fully cleanable, replace it by a new one.

Spare part:

Part No.:

 

Fig. 7

A 

B 

 

Changing the Filter Cartridge 

To ensure a sufficient cooling with conditioned water it is necessary to 
check the in-line water filter inside the cooling water input hose for 
contamination and clogged filter cartridge.   

Inspection interval: 250 working hours  
   (at least every 3 month)  

It is possible to rinse the filter cartridge under running water
If filter cartridge is not fully cleanable, replace it by a new one.

Spare part: Filter cartridge, 50µm 

Part No.: 006-1649 

 

Fig. 7-1 Removing the inline filter cartridge 

Filter Cartridge 
Filter Bowl 

B 

A 
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To ensure a sufficient cooling with conditioned water it is necessary to 
line water filter inside the cooling water input hose for 

It is possible to rinse the filter cartridge under running water. 
If filter cartridge is not fully cleanable, replace it by a new one. 
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1  Ensure that the flow of cooling water is stopped. 
   

2  Turn the filter bowl counter-clockwise to remove it. 
   

3  Pull the feeder cartridge downwards to remove it. 
   

4  Insert the (new) filter cartridge and replace the filter bowl. 

7.4 Lubrication 

The gear drive is equipped with lifetime lubrication. 
 
Only after maintenance work at the gear box it is necessary to refill it. 
 

  
Caution 

 
It is not recommended to dismantle or open the gear box. 

At every malfunction of the gear drive first contact the Service of 
Thermo Fisher Scientific. 

Refer to section 1.4 on page 1-5. 

 

 
Do not overfill the gear drive section with too much lubricant.  
Else the lubricant will disperse into the housing. 

If necessary lubricate the gear drive with recommended oil. 
 
Lubricant: Klübersynth UH1 14-22    or comparable 

Part No.: 086-2371 
 
 
 
 
 
 
 
 
 
 

 
 


