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Fig.1 Rotating disk model
a: vertical offset between O and O, circle centers; b : horizontal
offset between O and O, circle centers; H : the start position of the
model wedge
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Tab.1 Moving flat strip velocity and inlet flow rate

NAr-min™) 30 45 60
VAmm-s") 102 153 204
0<10°/(mm’-s") 550 8.25x10° 11.0

N: disk rotational speed; V: velocity of moving flat strip; O:
inlet flow rate
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Fig.4 Cloud diagrams of pressure distribution of TTS along the wedge
(a):7=102 mm/s; (b): =153 mm/s; (c):/=204 mm/s
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Fig.5 Comparison of pressure distribution along the wedge among simulation value,experimental data and
calculated prediction of (a)TTS, (b)TTT and (¢)TTI at the disk (or screw) speed of 30 r/min
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Fig.6 Comparison between simulated and calculated pressures of
TTS in the cross-section of #=2.6 mm at the disc Cor screw)
speed of 30 r/min
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Fig.7 Cloud diagram of velocity distribution of TTS in the cross-
section of #=2.6 mm at 30 r/min
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Dynamics in Feeding Process of Cold Feed Rubber Extruder

Xuehua Hu, Yanchang Liu, Yiren Pan
(Institute of Mechanical and Electrical Engineering, Shandong Key Laboratory of Advanced Manufacturing of
Polymer Materials, Qingdao University of Science and Technology,Qingdao 266061,China)

ABSTRACT: The feed wedge gap of the cold feed extruder was simplified into a linear wedge region, and the
feeding process was dynamically simulated by using the Bird- Carreau constitutive model. The images of the
pressure distribution along the wedge direction, and the pressure and velocity distribution on the cross section of
the wedge region were obtained. The simulation results were compared with the previous test data and the
calculation results based on the Newton constitutive model. Through comparison, it is found that they all have
similar change trends. The simulation results along the wedge direction are smaller than the calculation results but
larger than the test data, and at the entrance of the wedge area, both the simulation results and the test data have
pressure values. The simulation results of the pressure and velocity distribution on the cross section of the wedge-
shaped area are smaller than the calculation results. The research in this paper shows that although the existing
calculation methods based on Newton's constitutive model can roughly analyze the dynamics of the feeding
process, the more accurate dynamic model of the feeding process must consider the non-Newtonian behavior of the
rubber compound and the appropriate boundary conditions on the surface of the barrel.

Keywords: cold feed extruder; feeding process; dynamics



