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Detectmn method of warp tension in multilayer loom
~ for carbon fiber fabric

LU Xi' *?, YANG Jiancheng **
(1. School of Mechanical Engineering, Tianfin Polytechnic Unisersity . Tianjin 300387, China; 2, Tianjin Key Laboralory
of Modern. Mechanical and Electrical Equipment Techrology, Tianjin 300387, China; 3. The Virtual Simulation
Experimental Teaching Center of Machinery and Textile Equipment Design. Basis, Tianjin 300387, China)

A CHIRABRET R T R ¥RAN EE
= 5 o R EAT AT E 0T R R RS B A
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i | i A
-E_:L. Abstract The carbon fiber has the tendency of dragging during long distance transportalion let-off
Fs. o process due to weight. The dragging will lead 1o inaccurate control on warp tension,, and fu rther influence
'u.- /8 fabric qualities. In order to improve the control precision, the fuzzy neural network information fusion
, R 5 algorithm was presented in combination with the existing warp teunsion control method. According to the
. |" o weight function of neural network, the experiment was carried out on the mechanism of multilayer loom.
A "I-I During the experiment, the tensioner was mounted in different positions of multilayer loom let-off
! =" mechanism. Through the wireless data acquisition system, the warp tension was online detected, and
L .'-F '5 i then the detected signals was fuzzy information fused. Experimental results show that the multi semsor
N OAEE information fusion recognition accuracy is better than that of single sensor, and the precision of control on
ri l:. i warp tension in multilayer loom used for carbon fihers were increased.
tu_ : Keywords multilayer loom; tension detection; carbon fiber fabric; fuzzy control; information fusion
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Research of Weft Insertion Mechanism Design of Carbon Fiber Multilayer
Loom with Considering the Gear Dynamic Meshing Force

_Li Ha.o' 20 Yang 'Jiﬂ-ﬂ_ﬁhl’-ﬂg' R Jlang Xiuminglﬂ,’i

(1 Schoal of Mechanical Engineering, Tianjin Polytechnic Univessity, Tianjin 300387, China)
| (2 Tianjin Key Laborstory of Mddem Meoharital and Electieal Equipment Teehnology, Thanjin 360387, China}
(3 Tianjn Vistual Simulation Exporimental Teaching Center of Machinery Basis and Temile Equipment Design, Tiamia 300387, China)

Abstract In view of the poor stability and remarkably rapier vibration of the existing weft insertion mech-
anism of carbon fiber multilayer loom which result from rapier motion acceleration volatility. Through increasing
one more meshing gear and setting appropriate phase differences between the gears combining with fhdilping the
module of the meshing gears, the dynamic characteristics of the mechanism are improved effectively. Using the
MSC — ADAMS software, the different module, different number of pears snd different phrase between goars
meshing with rack are simulated and analyzed. The simulation shows tha by ﬂnmgmg I]u: !'um of two. same
phrase gear tbansntissien into lhe form of two different phrase gear trans _‘_ sior lhe dynam;h perfbmlhm:e can be
| ! improved somehow, but it$ not effectively in case of relatively large m&k. The presented method is effectively
: ) improving the dynamie stability of the mhmm 'i'lm amplitade dfﬂ aceeleration al each frequency is re-
' duced by an average of 25% . o

s = —

o Key words Carbon fiber Multilaver woven Welt wnsertion .mw_haaism Dynamic meshing
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Kinematics simulation in carbon fiber multilayer loombeating—up mechanism
YANG Jian—cheng'?, JIANG Hai~tae'?, JIANG Xiu—ming"?
{1. Schoot of Mechanical Engineering, Tianjin Polyiechnic Universite, Tianjin 300387, China; 2. Tianjin Cily Key Labora~
tory of Modern Mechatronics Equipment Technology, Tianjin Polytechnic Unisersity, Tianjin 300387, China)
Abstract: Aiming al the disadvantazes of the existing carbon fiber three—dimensional loom beating-up mechanism of beating
np force heing insufficient, the veotor method is proposed, and using different inpul signals of heart type and

offset slipserank beating up mechanism kinematic analysis of simulation under Simulink environment, the motion

curve under the two conditions of the slider are obtained. The experimental results show that when the crank input

state [or uniform angular velocity, slipserank beating up mechanism can meet the desired motion of the loom,
compared to the heart of mechanism, can also meet the requirements of leom beating up force.
Key words: casbon fiber; multilayer woven; beating up mechanism; vector method
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Dynamic simulation of weft insertion mechanism of carbon fiber multilayer loom
YANG Jian—cheng'**, LI Hao'#?, JIANG Xiu-ming"*>
(1. School of Mechanical Engineering, Tianjin Polytechnic Univessity, Tianjin 300387, China; 2. Tianjin Key Lahoratory

of Modern Mechanieal and Electrical Equipment Technology, Tianjin Polytechnic University, Tianjin 300387, China;

3. Tianjin Virtual Simulation and Experiment Teaching Center of Basic Machinery and Textile Equipment Design, Tianjin
Polytechnic University, Tianjin 300387, China}

Abstract: In view of the poor stability of the existing wefl insertion mechanism of catbon fiber multilayer loom, a dynamic

model of weft insertion mechanism of carben fiber multilayer loom is built up based on Adams ascording to Hextz

contact theory with considering dynamic meshing of the gear and rack. The dynamic model is simulated with mo-

lion law of sinusvidal and modified trapezoid and the dynamic performance of the two different motion law are
compared and analyzed. The result shows that the main factors affecting the vibration properties of weft are the

meshing impact of rack and pinion greaxing in conditien of continuous changes of rapier wefl insertion rate. The

motion law work on this rack and gear mechanism has relatively small effect on the vibration of the rapier.
Key words: carbon fiber; multilayer loom; weft insertion mechanism; dynamic
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