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Characterization of processing behavior
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In order to achieve the required performance characteristics of plastic parts with the least possible energy input the
process, settings must be adapted to the material behavior. The empirical approach to determine an appropriate
processing window requires high amounts of material and energy and does not guarantee an optimal result. A
solution to this problem is the characterization of material behavior on a laboratory scale. Data is generated with
less effort, which in turn can be used to evaluate and/or visualize the process using simulation.

Physical depiction of processing behavior

Meaningful material parameters are indispensable for the simulation of polymer processes. Therefore, correlating
data from material characterization with processing behavior forms a big part of the research work at the IPF.
Methods to characterize processing behavior include, amongst others, high-pressure capillary rheometry (HPCR),
differential scanning calorimetry (DSC) and measurements of pressure-volume-temperature relationships (pvT) and
thermal conductivity (TCM).
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High-pressure capillary rheometry (HPCR) is a suitable tool for the characterization of material specific flow behavior
under process-like conditions. At the IPF it is additionally possible to correlate the material specific flow behavior
with the process history through a plastification unit that is directly coupled with the HPCR. A counter-pressure
chamber is also available to analyse the pressure dependant flow. Furthermore, by using laser techniques and
special die geometries to detect and quantify pressure fluctuations within the die, a comprehensive analysis of die-
swell and flow instabilities is possible.

s
Foto © Déring

Foto © Déring

Measurement with a directly coupled ~ Counter-pressure chamber Die swell measurement Quantitative determination of the

plastification unit measurement

1000005
10000
¥ 1000
£
Z
2 1004
2
2
104 | .
Points - corrected experimental data TPS-2
Lines - Cross-WLF-Fit
1
1 10 100 1000 10000

Shear rate [1/s]

Viscosity curves of Thermoplastic
Elastomers based on styrene-

sharkskin effect

Pressure 1004 o
bar ]
8
8
35.00 N s
e ° ¢ o i
30.00 3 o ¢ ° e
Q (3 A4
< ¢ ¢ o
25.29 g 104 o e
° [} TPS-2
2043 5 o
a 8
E o
15.57 & ° .
L] . .
1071 Filled - Experiment
Empty - Simulation
1 : i .
1 10 100 1000
100 Volume flow rate [mm’/s]

Simulated volume flow through the Simulated volume flow through the HPCR
HPCR

1000 4 [
o |
2
B g el JN R
R Nl
S I o e b
J‘»«Mw*"n'r’“"*“*W‘W*W‘"M" | JIW)Vr‘WMW'WWW“‘,w/'w.v
S £ w0 ’
< |

— Die entry
l ——— Die middle
1 — Die exit
0 5 10 15 20 25
Frequency [1/s]
Flow instabilities of extrudated strands of a analysis styrene-copolymer (qualitative) Quantitative analysis of flow instabilities (HDPE)

Leibniz-Institut fiir Polymerforschung Dresden e. V.
Department Processing Technology
Dr-Ing. Ines Kiihnert
E-Mail: kuehnert@ipfdd.de
+49 (0)351 4658 368
+49 (0)351 4658 290

Hohe StraRe 6 . 01069 Dresden . Germany

1 M. Kdmpfe, Rheologische Stoffdatenermittlung und spritzgieRrelevantes FlieBverhalten von
Copolymer-TPE, Diplomarbeit, TU Dresden, IPF Dresden (2019).

2 A. Sonnenberg, Rheologische Untersuchungen an ausgewahlten Thermoplastischen Polyurethan,
Masterarbeit, BTU Cottbus-Senftenberg, IPF Dresden (2018).

3 G. Schramm, Einfiihrung in Rheologie und Rheometrie, 2. Aufl., Karlsruhe, Gebriider HAAKE
GmbH (2000).

4 ). M. Dealy, R. G. Larson, Structure and Rheology of Molten Polymers, Munich, Carl Hanser Verlag
(2006).

5 T. Osswald, N. Rudolph, Polymer Rheology Fundamentals and Applications, Munich, Carl Hanser
Verlag (2014).

6 Stieger, S.; Mitsoulis, E.; Walluch, M.; Ebner, C.; Kerschbaumer, R.C.; Haselmann, M.; Mostafaiyan,
M.; Kdmpfe, M.; Kithnert, I.; WieRner, S.; Friesenbichler, W. Polymers 2021, 13, 2323.,0n the
Influence of Viscoelastic Modeling in Fluid Flow Simulations of Gum Acrylonitrile Butadiene
Rubber

state as of: October 2022



	Seite 1
	Seite 2

