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Chill Roll Block

■ two polished, chrome plated chill rolls; 
optional third nip (chill) roll

■ provides extrudate with a smooth, 
consistent fi nish

■ adjustable roll gap to the nip roll

■ enables production of sheet/ribbon/
tape material with a constant thickness 
up to 3 mm

■ chill rolls allow for temperature control 
of material via separate 
liquid temperature control system (not 
included)

■ versatile system allows functionality 
with a wide variety of materials

■ all rolls are directly driven to eliminate 
frictional slippage

■ variable speed range to allow for 
adaptation to extruder output capacity

Pull Roll Block

■ spring-loaded rubberized pull rolls

■ adjustable speed ratio of the chill rolls 
to ensure fi lm tension (0-10%)

■ allows for compensation of uneven 
profi les, especially in start-up

■ pull roll gap can be adjusted

■ possibility for individual haul-off 
settings

Winder (optional)

■ optional winder with lateral traction

■ allows for winding/collection 
of produced sheet/ribbon/tape

■ automatic winder speed 
compensation

■ eliminates necessity for 
diameter-dependent speed 
adjustments

Speed Control

■ electronic speed control

■ manual or computer controlled-
speed setting with data logging

■ precise control for exceptional 
handling in start-up and test 
completion

■ high resolution in low speed range

■ elimination of ‘jerking’ at start-up, 
even at low haul-off speeds

Handling

■ mobile and compact unit

■ variable height allowance for precise 
alignment to extrusion profi le dies

■ easy to use in the laboratory

■ integrated drive unit

■ ergonomic design

■ operator-intuitive, fully 
integrated control electronics

The Technology
The Thermo Scientifi c sheet and ribbon haul-off 
system is a fully functional, stand-alone type unit 
which can be combined with either laboratory or 
pilot plant extrusion lines. The sheet and ribbon 
haul-off features the following:

Technical Specifications

Sheet and Ribbon Haul-off System

Roll diameter 110 mm

Roll width 200 mm

Roll surface chrome – 
highly polished

Max. 
temperature

120°C or 200°C

Take off speed 0 - 10 m/min

Main supply 230V +/-10 %

50 - 60Hz

Max. current 6 A

Dimensions 

(L/W/H)
570/1130/720 mm

Weight 165 kg
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Modern sensors for online characterization
Sensors with CAN bus can be connected directly to the PolyLab OS system, and sensors without 
CAN open bus can be integrated using a special adapter to convert the analog measuring signals. 

Dynamic rheological spectrum (PAV) 
A new rheometer sensor that implements dynamic squeeze fl ow with a piezoelectric actuator. With 
this sensor it is now possible to record over four decades of frequency of the material spectrum of a 
polymer melt in a few minutes. The specifi c advantage over conventional devices is the small size of 
the rheometer and the user-friendly, quick-connection made possible via a pressure sensor 
port (1/2“ UNF).

Color measurement on-line
An optical color sensor delivers readily color-metric information (L*, a*, b*) online in the melt with the 
help of a UV/VIS spectrometer. The intelligent software correlates color data online and avoids time- 
and labor-intensive laboratory analyses of the fi nished product.

Better products 
through innovative sensors

Torque sensor Viscosity, degradation, 
energy consumption

Pressure sensor Extrudability, fl ow resistance 

Temperature sensor Melt temperature, frictional heat

Conductivity sensor Electric conductivity of compound

Gas volume sensor Gas evolution during processing

PAV sensor 
(squeeze-fl ow rheometer)

Rheological spectra, MW, MWD

Optical spectroscopy (NIR) Concentration of additives, humidity

Color sensor Color code (L*, a*, b*)

Optical spectroscopy with 
chemo-metric software (NIR)
Optical methods often used in the laboratory can 
now be transferred to the processing environment 
(e.g. to an extruder or mixer). Near infrared 
spectroscopy (NIR) or Raman Spectroscopy are 
the preferred methods to analyze polymers during 
processing. This testing delivers on-line data 
about the changes in concentration and purity of 
additives or humidity during material processing.



Remote monitoring
The monitoring of a running test series via web 
browser on a PC or handheld organizer (PDA) is 
possible with this powerful Thermo Scientifi c 
rheometer platform, as is the defi nition and 
composition of the entire test setup in a "job stream". 
These tasks can then be executed automatically by 
the software. The "job stream" includes the setup, 
the test run, and any desired data evaluation and 
report output. Alarms, error messages and hints for 
the operator are displayed automatically via pop up 
windows. Consequently, safe test runs can be 
guaranteed, along with substantial fl exibility and 
information for laboratory personnel. More safety

Instrument downtime during process develop ment 
can have serious cost consequences both in terms 
of costly repairs and project delays. Remote 
diagnosis of the HAAKE PolyLab OS System by 
trained engineers can de ter mine when an on-site 
service call is needed for preventive maintenance. 
This can eliminate machine failure and speed the 
problem-solving process to reduce costs. The 
PolyLab OS System incorporates a comprehensive 
log- or history function that stores all alarm/error 
messages with real-time data in order to be able 
to reconstruct events. Log data can be read out 
via safe network connections or mailed directly to 
the support center. The support center can either 
correct the problem remotely or ensure that on-
site service is provided. Calibrated assemblies 
can be shipped immediately and be replaced 
easily by the user or local engineers. Downtime 
risk is reduced dramatically to ensure project 
deadlines are preserved.
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Small laboratory mixers are traditionally used to mix and/or measure the viscosity of a 40-70 g mixture as a function of 
time and temperature with different shaped rotors. Typical examples are PVC dry blend mixing, PVC degradation test, 
rubber/carbon black mastifi cation, cross-linking of polymers, curing of resins, thermosetting properties

Mixer measurements

Comparison of PVC samples A,B,C having different content of additives. Infl uence of Stabilizer on Polyamide PA6 (blue curve – no stabilizer).

Rubber-Compounds Batch 1 and 2 with the same Mooney Viscosity. Cross linking of resin at 120°C of 2 samples.

Laboratory Mixer
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Extruders are melting and pumping polymers under pressure and shearing action of the screw through a die (at the 
end of the extruder) to form a solid material as fi lm, strand or fi bre. This extrudate is used as test specimen (cut with 
a pelletizer) or analyzed for defects and inhomogenieties. The online measurement is reduced to processing power 
(torque), temperature and pressure but can be extended with optional inspection systems for content of components 
and humidity (NIR), color to detect degradation (UV-VIS) or video fi lm inspection system with graphical analysis.

Extruder measurements

Elongation die (mounted to RheoCap S20)

RME (calculated from MSF theory)

RheoTens (calculated apparent values)

3* shear viscosity
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Flow behaviour of LLDPE over a wide range of shear using an oscillating rheometer 
and slit / capillary die on the extruder.

Extruder and melt pump to feed the X-die (elongation die) with test material. 
The elongational- and shear viscosity is monitored as a function of shear rate.

Stability test in re-circulating extruder of polyolefi ne samples with N2 purging (stable) 
and degradation.

Optical analysis of extruded fi lm using image analysis software.



About Thermo Fisher Scientifi c
Thermo Fisher Scientifi c Inc. (NYSE: TMO) is the world leader in serving science, enabling our customers to make the world 
healthier, cleaner and safer. With an annual revenue rate of more than $9 billion, we employ 30,000 people and serve over 350,000 
customers within pharmaceutical and biotech companies, hospitals and clinical diagnostic labs, universities, research institutions 
and government agencies, as well as environmental and industrial process control settings. Serving customers through two premier 
brands, Thermo Scientifi c and Fisher Scientifi c, we help solve analytical challenges from routine testing to complex research and 
discovery. Thermo Scientifi c offers customers a complete range of high-end analytical instruments as well as laboratory equipment, 
software, services, consumables and reagents to enable integrated laboratory workfl ow solutions. Fisher Scientifi c provides a 
complete portfolio of laboratory equipment, chemicals, supplies and services used in healthcare, scientifi c research, safety and 
education. Together, we offer the most convenient purchasing options to customers and continuously advance our technologies 
to accelerate the pace of scientifi c discovery, enhance value for customers and fuel growth for shareholders and employees alike. 
Visit www.thermofi sher.com.

Thermo Scientifi c solutions for Material Characterization
Thermo Fisher Scientifi c successfully supports a wide range of industries with its comprehensive Thermo Scientifi c solutions for 
Material Characterization. Material Characterization products analyze and measure viscosity, elasticity, processability and 
temperature-related mechanical changes of plastics, food, cosmetics, pharmaceuticals and coatings, plus a wide variety of liquids 
or solids. Detailed information is provided at www.thermo.com/mc.
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info.mc.us@thermofisher.com
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