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T Wstof 9 st
st A
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S5/ A7 N2"0l YoM AHS
HALEE] O] oHH 5ol

B

2AE, 455, 3 %
Zedjgtul 3384
LME

AE A% o] A FolA JdeuA =Hed, 53] AF I A A7 AR
g F A7s Al JEIYA He A EdAE 93 AT FAS(stop marks)olat §
o ARG A Ao Myl §to 2w Yol 7158 AL A JetE SJA w
Fgozol Ao T ZAte] A, HAL ¥ F2 YA W mA, Ve AF FAH F I1AIFHQ
nde] oF A7V AR F AESEsie B=o1F AejdA @AEe AE Age) <o
70780%E A st Uoh ol AATEY Y dUdL 1) AU ARG F HF 9
picking &3 717} A7bse]l 8 & HE9 picking T2 AtoloiA e Arle &xv)
FEIA g3 Fold FFAL e A4, 2) AV AeAlY BEFESAY AdNHA &
2 AAEE B AR #F, adx 3) FA7I7F AL AlFskeE 318 F B3 AL A9
<3 g3 dgd Al FIAE E 5 Ak o] Al 7EA 9 €91 A WsE WA Ein of
2 93l FAge] YAHE Aot ol FATe HAE B AT Wegxs 1) F
717} A7Hs& Ak JeiuA Hie AR beat-up %52 FE3 ZelA doFe
W3 2) ArFEe] ArEE S B FBFH AAUZgA wsEsiA st del g

A= £FF 7% HEE AXdY ZFAMFE-E A oJdl= active negative typed]
&7 7 AE BAYAE TF EES AdE 23 7EY Ao Admau?
Active negative type?] 4% 7|75 AlS3le A F Al2"HgMe o8 714 £% 7179
AeHas F3ty ZAA=E Ao & ZAAG HA J7] SHH YA Ax BFA oA
5 WX 3= Yol B A7vt IPe] HAerw, olfd A7 AAge T & FTuE
2 A7 71&9 AAsY =g .

27l AT FAFEI}E FEIA olFAAT gtk 4ol HE J1E F A A
F45EL load-cell2 A7) 71 F9 ZE & £A8) 7, o|lE feedbacksdld] MHERER £%
£EE Aojshs Wyolth o] Fotd] 1HIAAME HFR AAEEE AU

B dFoAeE $£5/4F AA"gE Rdyda, AEgoldE 53l 2dy ®H Al2d
9] AojAFL AHEYT F§ A EHNHE Edo A7t 4L AFse £71d e
3HA WslksiA He ZAEE Y WH3lE HAAAFE WHo R FFEEH AsE FAo
o] A#E active negative type®] €% 7|75 A8t d¥FHo= O ARES FHQU3A

.BSE/AFH MLde A

+&/AF Az=dd oAl A4 HL EYEZ L (unwinding rol) ©1¥, @A =2 & (take-up
roll) & HE9 olF &£%F ARSI drh Fig. 13 & A gy AFHZ L2 o]Fo]
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A AA FHE Aoz st AARE ASL gAEQLY .
Fig. 1A el mdgdL gol3iA a7 $13td g3t e /1AL S|k

(1) ZAAtel 2&8 BW Ateldl= mme{ o] ik

(2) BE ZAte] EAL T3 930

(3) A JAF W EE ofF A

@ AF 70 A d¥5E 2 £XHo ov, AF gddge g

Control Volume

+ +

vi / ' \ v2
41 T
p2

Let-off Beam Take—up Roll
Fig. 1 Control Volume of Let-off / Take~up System

ol&lg 1AL uigtoz a1, AAMA Wako 79 u|4AZo|E ds, AR FAEE S
£, AN T4 WA B FAARE 1, AN WA A4 AAES o), AH FAE
WA 4e AN HREE o, AA WA AN PEAL A, A TR BA e 7
AL GHAL A, AA & FEa, A $F £5F v, FF AF £5F v, AL,
A Z F7re] ZHolE Lolaka 314, control volumelol E0jQ & &9 AV} AAEF v,
9 uhe A% v,.e A (D3 2ol Ak
dv; = np, (D A1(D v, dv, = no () Ay(H vy() @
Control volume Wolxe] AFRE YA osle] ()42 A4, FHsd )42 @
& % o

L-dfdzt(t) — AE[ Uz(t)'— Ul(t)]+ fl(t) Ul(t)—- z‘z(t) Uz(t) (2)

QAN £2L£59 AAFA L AFAHA FBA oy, AHEEE AAEH vA
PHRoz AL & 4 Yt B dFdAE AAEED AFEHQ A e AFHEE
W3l E disturbance® 73T $E LT 2 A AAGE L Aoldte AlAEE T o
£ 93} deviation variables® AH&3l] (2)4& A¥ssla, A3 FHo] AU 713
FH AAFANA AFEIe] dol7t @YANF $EHE ZAe] Holdl "l 43I =
A Jdehdthe AL A43t9 3)4S 4tk

Ty = [-2E 00 v a 3
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3. B3NS NMEd ol
3.1 AlEdlo|M sz 2M

2(3)& g o2 AEHolM IAZE TASYT 4©2) RdYdA £245 9 AHL
TE BT ZAMEC dste] AR71HA EA4L Yehn ol A¥Ao =z g urt )
¥ Fig2el e A" AEHoA 28 Yghya ot

Fig. 2 Simulation Circuit by MATI AB

3.2 AIEd0|Mof] Qs AMEE HE9 off A

Agd eﬂ%‘”o}m t-&:s:.% ramp FEHE A gl TEeE ATLZ AUAL AS
ZAMEE o] WE % 2 AA F 5 Jua FAsged, & dFdae 4345 A
& ramp FE|= %*J ol 2284 star, o] wef slopeo] WIS oz Vel 5
E AR AL ABdolAl 9 Y P Slope: 27t 54 rpm/sec, 27 pm/sec, 18
pm/secEA ol 24zt Aol EE3E AlZke]l A7) 7bE ¥ 20%, 30X, 40X &P
SHAIEY. Fig. 3elA = AlEdold A4S el ot

/l 7
/ 7

an (kgf)

Take-up Speed (rpm)

arp Tens.

(a) Take-up Speed Variation (b) Warp Tension Variation
Fig. 3 Simulation Results

A¥o) AH8E AlF Al2F-E Fig. 491 BAISAth Load-cell®} spring® 2 TAH &3
71T oste] S3E FAPEE 2 amplifier§ AAA SZ 0, filterS $39 REAQE W
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< A4 "o, o] A& A/D converterS 53} controllerd] computers] ¢&e] #H
o} o)A dH=E MEE feedbackdld A servo driver® TEAIF|WH, servo motorel]l 2]3}
o Eald warp beam? ZHAF £F "t 3§ computerd] ¢jdle] dEd AzaH
take-up rolle]l 92" A 719 main motor’t #+EHA "t} Table. 1A= AF 248 U
ERf it

Loag Cell

Spring
Take-up roller

Encoder

Cloth out

Servo motor Main motor

[Amplifier |+ Filter ]{{A/D Converter |+{ F/l Converter Jo—
Fig. 4 Schematic Diagram of Weaving System

Warp Yarns polyester: 110 denier untwisted filament yarn
Weft Yarns polyester: 75 denier untwistde filament yam
Fabric Take~up Speed 540 rpm
Fabric Structure Plain Structure
Number of Warp Yarns 270
Weaving Loom Rapier Loom (Kyang Yhe, Taiwan)

Table. 1 Experimental Conditions

4.2 Meoff st AMNEY HS oM

Fig5s}t 69lA= AR 23 AAIAHY A%S Yelllx Atk Fig. 5olAe dubzql
A7 AFHe S oldo] YeElA=HE ZAAR=Ee A%E Ul Atk Fig. 694
take-up £ E 27l ramp 9 FE)E slopeE 7}AI F718HA He 99 AAMERE 9
HE S Jeldth Fig. 694 ZAAIARL 2392 rpm/sec &, A717F 715 ARG & 30%
tho] A4k =2 o FAREHQ AFol s1F A A velgton] 53.89 rpm/secd]

inputs rampl ramp2 ramp3
outputs step effect effect effect
settling time(296) : + 1736 %| 42 sec|+ 2577 %
delay time + 190.7 %|26.8 sec| + 2482 %
max. overshoot - 366.7 %1049 %| - 1457 %
| peak time c| + 316.4 %|60.6 sec| + 4848 %
max. value ) 1 6. - 51 %|6.18 kgff - 66 %

(rampl: 53.89 rpm/sec, ramp2: 23.92 rpm/sec, ramp3: 13.57 rpm/sec)
Table 2 Fxperimental Resuits
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AZo) A settling time# delay timee AZ o T ZF7I13YARE maximum percent
overshoot®} maximum valuet & o2 ZA3dle AFS vehdY] 7HE ©H e AL
Aol AHRE AL F ULk o5 7]E9] step?] FAOo= Bi:c‘z}fs}ﬂ] He 334529
Fe o vTIGL ALl AAEE ] WE AdAld E3Ut JSE E=F & 5 Utk Table
20l 4 AFE FAHoE YA,

70

g

Tawe-up Speed (rpm)
4

Warp Tensten (kgf)
3

@
o
"

|
1
1
|

©
8

0 2 40 &0 80 40 60 ©
Time (seconds) Tirme {seconds)

(a) Take-up Speed Variation (b) Warp Tension Variation
Fig. 5 Experimental Results (Step Type Take-up Speed)
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L A

@
@

53 89 rpmisec

LY
B

23 92 rpmsec

\ 13 57 rprvsec

Warp Tension {kgf)

at 53 89 mimfsec

8t 23 92 pmfgec

at 13 57 pm/gec

E @ 60 a
Time {seconds)

Take-up Speed (rpm}
8
8

o
o

o
)

°

Time {seconds)

(a) Take—up Speed Variation (b) Warp Tension Variation
Fig. 6 Experimental Results (Ramp Type Take-up Speed)

5. &

B dpAMe SR, $£3455, A -‘&741% A¥gslsla, AFHEE9] W E
7]74]7—‘]°1 d@oz FFo N AAAHE £EFLHERE Aose A2"E AL A]g
HolAd QT EF o] AR HAFEL FIAA U '}Sfif'} o AN s e A8

°é‘}15}.

D A717F AL A&slE €712 main motore] AEE ramp FEIR FOFHN HAAH
o W% odAd FUT AL FAATh

2) Take-up speed®] AEL slope= WAL 4¢ AAEE e AFo) ¢HF3A vepd
< sy

3) Take-up speed A%E ] slopeE 53.80 rpm/secE 3102 A-5-ol ZAG= ol AAdA A
olg& FJ3Hteh

~171-



8) 4571011*14 AASE Yohol WE Fo2A 2710 AL b A4
e F2s AAZE & ARoy, AR RS 9Fs AA F SE AU

Fan)

M0
xl

1. Lieven Vangheluwe and Paul Kiekens, "Simulation of Procedures to Avoid Set Marks
in Weaving Caused by Relaxation”, Textile Res. J., 67(1), 34739, (1997)

2. Y. Huh, J. W. Lee, and S. G. Lee, "Development of Tension Control Systems for
Warp Let-off and Take-up”, KSME, Vol.35, No.l, 46752 (1995)

3. A. K. Basuy, "Effect of Different Let—off Mechanisms on Fabric Formation and
Dimensicn of Fabric in the Loom”, T.R.]., 3797386 (1987).

4, A & BB L UBEEBIFH Y- 24", HRBHETEEEE Vol49, Nod, (1996)

5. D. P. D. Whitworth and M. C. Harrison, "Tension Variation in Plable Material in
Production Machinery”, Appl, Math. Modeling, vol.7, June (1983)

6. Soong T. C. and Li C., "An Elastic Analysis of Multroll Endless Web System”,
ASME, Tran. On Journal of Dynamic Systems Measurement and Control,
vol. 101, Dec. 3087313, (1979)

7. Karl N. Reid and Ku-Chin Lin, "Control of lLongitudinal Tension in Mult-Span Web
Transport System During Start up”, Proc. On 3rd. Int. Conf. On Web Handling,

77799 (1995)

8. Y. Huh, S. R. Moon, S. H. Jang, and S. K. Lee, "Frequency Response Analysis of
the Let-off Mechanism Driven by an Individual Motor (I)”, J. Korean Fiber Soc., 43,
No.3, 185~192 (1997)

AT, 3 1, Ao, o)A, “A¥sE $2/4F Al2¥9 Simulation ¥ A4FH 47,
1998“‘ St 3] =73, 185189, (1998)

10. D. M. Etter, “Engineering Problem Solving with MATLAB" Prentice Hall (1994)

11. Frederick/Chow, “Feedback Control Problems Using MATLAB", ITP (1994)

12. C. Sidney Burrus, James H. McClellan, Alan V. Oppenheim, Thomas W. Parks,
Ronald W. Schafer, and Hans W. Schuessler, “Computer-Based Exercises for Signal
Processing Using MATLAB”, Prentice Hall (1994)

13. Katsuhiko Ogata, "System Dynamics”, Prentice Hall (1992)

-172-



