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Comparison of flow restriction characteristics between damping disk element and anti-thread element of
twin-screw extruder
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(1. College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China;
2. Polymer Processing Equipment Engineering Research Center, Ministry of Education, Beijing 100029, China)

Abstract : Aiming at the unclear flow restriction characteristics and undefined application scenarios of damping disk element
and anti-thread element in intermeshing co-rotating twin-screw extruder, a flow channel model of with forward thread element,
kneading block and flow restriction element was established based on ZSK36 twin-screw extruder parameters, numerical simulations
were conducted via Ansys Fluent. The coupling effects of damping disk gap with range of 0.5—1.5 mm, anti-thread lead with range
of 22—44 mm, output with range of 10—30 kg/h and rotating speed with range of 200—400 r/min on pressure and temperature fields
were systematically investigated. A pressure drop regression prediction model was built through design of experiments, clarifying
the equivalent relationship between the structural parameters of the two types of elements, and realizing their performance bench-
marking under specific working conditions. The results show that for damping disk, pressure drop decreases while maximum temper-
ature rise increases with rising rotating speed, the pressure drop decreases by 0.82 MPa and temperature rise increases by 6.69 K at
0.5 mm gap and 30 kg/h output. Pressure drop increases while maximum temperature rise decreases with higher output, the pressure
drop increases by 2.03 MPa and temperature rise decreases by 5.30 K at 0.5 mm gap and 200 r/min rotating speed. For anti-thread
element, both pressure drop and maximum temperature rise increase with rising rotating speed, the pressure drop increases by 0.33
MPa and temperature rise increases by 6.19 K at 22 mm lead and a production output of 30 kg/h. Pressure drop increases while the

maximum temperature rise decreases with higher output, the pressure drop increases by 0.46 MPa and temperature rise decreases by
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3 K at a rotational speed of 200 r/min. These results prove that damping disk are highly responsive to working condition changes

and suitable for high-load, variable-output conditions requiring precise pressure regulation, while anti-thread element has uniform

temperature field distribution and gentle pressure drop response, being more adapted to medium-low load, stable-output conditions

demanding uniform temperature control.

Keywords : twin-screw extrusion ; damping disk ; anti-thread ; numerical simulation ; flow field characteristics
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#1 MHEE&THDOE LEZIt SmAEE
Tab.1 DOE experimental design and response values of damping

disk element

Samples H/mm O/kg-h™")  N(r+min") P/MPa
1 0.5 10 300 1.674 5
2 0.5 20 200 3.2539
3 0.5 30 300 3.6374
4 0.5 20 400 2.466 2
5 1 10 400 0.691 1
6 1 30 200 24116
7 1 10 200 1.097 6
8 1 20 300 1.5219
9 1 20 300 1.5219
10 1 30 400 1.793 3
11 1 20 300 1.5219
12 1.5 20 400 0.869 1
13 1.5 10 300 0.560 4
14 1.5 30 300 1.468
15 1.5 20 200 1.326 4

Notes:H is damping disk gap; Q is throughput;N is rotational speed;

and P is pressure drop.
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