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Simulation of Lead Screw Weft Insertion Mechanism
Considering Flexibility and Clearance

KONG Jiayuan,ZHANG Lei
(School of Mechanical Engineering and Automation, Zhejiang Sci-Tech University , Hangzhou 310018, China)

Abstract ; In order to improve the stability and accuracy of weft insertion mechanism, the influence of flexible component
and clearance should be taken into consideration. The rigid-flexible model of lead screw weft insertion mechanism was
built through ADAMS combining with ANSYS. Dynamics simulation was carried out by ADAMS. Considering the hinge
clearance, the influence on the output characteristic curve of rapier was respectively analyzed for the rigid system and
rigid-flexible system. A considerable proportion of noise signal was discovered in the simulation data, in order to
eliminate the influence of the noise signal, the abnormal value was identified by upper and lower quartiles and replaced
by median. A new curve was obtained by the deviation value between the de-noised acceleration curve and the one in
rigid system. This curve does a high frequency wave in a fixed interval, presenting a similar characteristic of periodic
acoustic signal. The result shows that: the hinge clearance is the major factor to the stability and accuracy of rapier
movement ; the collision impact tends to be cyclical by the comprehensive effect of clearance and flexible component.
The weft insertion mechanism designed by rigid system can be further optimized based on those research results.
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Sketch of lead screw

Figure 1
weft insertion mechanism
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Figure 2 Kinematics curve of

rapier in rigid model
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Figure 3  Kinematics curve of
rapier in rigid-flexible model
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Figure 4 Kinematics curve of rapier

considering clearance in revolute joint 1
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Figure 5 Acceleration difference

curves of different revolute joints
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Figure 6  Acceleration curve of rigid-flexible
model with clearance in revolute joint 1
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Figure 7 Acceleration curve of rigid-flexible
model with clearance in revolute joint 2
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Figure 8 Acceleration difference curve of rigid-

flexible model with clearance in revolute joint 1
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Figure 9  Acceleration difference curve of rigid-
flexible model with clearance in revolute joint 2
P P A S A I DX I PN R A T AT iR 2l 1 R A 1?
W BF AN LUAE — I 20 SUAT o 3 2 AR /i
A, TEMRER FNHABZS F ROy — & I AT D30 2 — [ A
Rt
Syt AR v Y SR R B
HAVER A5 S5, X ET 9 v i i B 15 5 AT PR e L
A BCRAEAR R f, = 500 Hz, #& PG 3] X5 1 14 45 335
Bl Z5 R WA 10 iR o

60 -

A ENRY
8 5

0 50 100 150 200 250
A /Hz

A 10 Aeik F 244425 RE R
Figure 10  Spectrogram of acceleration difference
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