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Research of electronic take-up system in rapier loom
SHAO Zhu-jing', CAI Yan', FAN Shao-xiong', LIU Guang-xi
(1. Tianjin Key Laboratory of Advanced Technology of Electrical Engineering and Energy, Tianjin Polytechnic University,
Tianjin 300387, China; 2. Beijing Zhongrenzhijie Technology Development Co Ltd, Beijing 100176, China)
Abstract: The take -up process of JWG1728 high-speed rapier loom is analyzed and some problems are pointed out that

loom take -up roll drive will make friction disc have huger relative friction motion when the volume becomes
bigger and the stability of tension is inadequate. Aiming at this problem, the servo motor is adopted to drive take-
up roll directly. This proposal measures the real -time radius of take -up roll which is utilized to calculate the

motor speed that is enough to drive take-up roll and is regulated by servo motor via controller, in order to keep a
constant speed and tension during the winding operation. Considering the process that is simulated in MATLAB/
Simulink, when weft density is set, with the take -up radius increasing, the speed of motor drive gradually
decreases so as to ensure constant take-up linear velocity. The simulation results show that this control scheme

can achieve the expected effect in take-up process and provides instruction to actual production.
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Fig.1 Schematic diagram of take-up system of loom
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Fig.2 Drive mechanism of take-up device
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Fig.3 Operating diagram of new type take-up system
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Fig.4 Illustrative diagram of sinusoidal-wave permanent

synchronous motor drive system
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Fig.5 PI regulator block with saturation and output

amplitude limit

B LB RNAR G385 43k 2 ANiEE , Hh By
R A5 0 PRI R0 A1 28 A P AN BRI A, T3 5 28 09
feg 1 PREE M AR B . B G PR HLER 3 R 4t
15 EASARIANE 6 TR,
22 HEERRESH

AL SR B A2 A7 0 [ 2L 32 5l A 2 RN 2 4%
TR AR A R 2 AR (DR 3R 2 A LA s A X
(3)THE 4 AT H AR, IF 8 1k B i R 426 [H]
AL S, IRBIEE R H 8. P BRI
KB THIBH R, = 2.875 Q, sk BiARIEE ¢ = 0.175 Wh,
SETHUE(q A d )Ly = Ly = 0.008 5 H, 5% gl &=
J=0.008 kg-m?, #XF%p =1, &= sh.
BEGT R PE R LI Zan ] 7 PR,

[l 8 AR AR NWI AR AR 10 om JF i 45 4%
i, B Sl HL AL R i 7 FLh 2k

W& A SE R R AT , 125 ) A AR 0 e A e Py 45
AR B A HAE R, TR YRS AR, )



— 60— X B T Ik kK % % # ¥ 33HE
lll_hﬁ@iﬁ“ A 94 »Tm "I T.EI
A + + * > _
P J Al e ;] ST
4 i Bl o 1] )™ ' )
@ o AL =
CHi Bk WE Il 4 L L
Signa(s) Puisas f— I >ﬁ]
rPWM HE A B //kL l%—;hj
T el

_¥Pinl cut]
; )
e PR

e A T AR

HLT I

P1sin_cos

Cos

lﬂ— sin
I‘._

Tk Je—

E6 BHEHEEBINEERSEHEZER
Fig.6 Simulation model of motor drive system in take-up process
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Fig.7 Curve of cloth roller radius changing in
take-up process
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Fig.8 Simulation curve of motor speed in take-up process
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Fig.9 Torque output by motor in take-up process
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Fig.10 Simulation curve of three-phase stator current in

take-up process
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