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Measurement and Study on Screw Torque and Axial Thrust of
Twin Screw Pulping Extruder

WANG Ping, SHEN Xiao-yang, SUN Jian-hui, HU Dong-kui, LAN Zhou, JIANG Sheng
(College of Mechanical Engineering,Tianjin University of Science & Technology ,Tianjin 300222 ,China)

Abstract: Metrical experimental studies on screw torque,axial thrust,barrel inwall pressure of twin screw pulping extruder
(TSPE) were done. At first,a measurement system for TSPE was set up by selecting a sensor of magneto-electric phase-
angle difference to measure the screw torque,selecting a strain gauge ring device to measure the screw axial thrust,and se-
lecting diffusion silicon pressure transducers to measure the barrel inwall pressure. Then ,metrical experiments were done and
effect curves of screw geometric parameters on screw torque,screw axial thrust,barrel inwall pressure and flux were ob-
tained. Analysis shows that effect degree from big to small on screw torque ,power consumption and flux seguences screw
rotation speed ,lead number of reverse thread,slot width in reverse flight,slot number in reverse flight etc. The work is signifi-
cant for reasonable design of screw geometric parameters,selection of main motor and bearings,and extrusion modeling of
twin screw pulping mechanism.
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Fig.1 Schematic diagram of screw axial thrust measure-
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Fig.2 Schematic plan of measurement system on screw torque,screw axial thrust and barrel inwall pressure of TSPE
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Fig.3 Varieties screw elements using to change thread pa-
rameters of the twin screw
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Fig.4 Effect of screw rotation speed on screw torque ,power consumption,screw axial thrust,barrel inwall pressure and flux
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Fig.5 Effect of lead number of reverse thread on screw torque, power consumption,screw axial thrust,barrel inwall pressure
and flux
80 80
— RFHIME, — — i 4 — Wik — —HLEIES 4 02
g ~ oz
X z £ £
s i & R
= = s & -0.6
S 1 g E
= 40 40 o £ 08
Bk =
= -1.0 //
20 . . . 20 -1.2 . . . . R . .
8 10 12 14 16 8 10 12 14 16 8 10 12 14 16
S [7) W24 4 B /mm S 1] B2 SE /mm S5 [i] R 4 9 /mm
(c) e 4 g

(a) BT HH 6 A9 ik

—O— W IRAL FIARFF,n=200r/min

R E B XTEAT AR | ThAE | HEE S ML E SR E R

E 6

(b) LFERIFLIE I Sy
—O— WAHAT, JCH.n=263 r/min

—0— 78 KK ,n=150r/min

Fig.6 Effect of slot width in reverse flight on screw torque ,power consumption,screw axial thrust,barrel inwall

pressure and flux
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Fig.7 Effect of slot number in reverse flight on screw torque,power consumption,screw axial thrust,

barrel inwall pressure and flux
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Fig.8 Effect of top width of positive flight on screw torque ,power consumption,screw axial thrust,

barrel inwall pressure and flux
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