01Co01
/A NAHMO BAHE oA

8 f, B5E, o4, d44", g
- BAA%E 43, GHAGE A1F9A, " YHA G JAFHS, "SGR IREG

1. M&E

H A AFA L air jet, Rapier, Projectile 5 AZ-¢ 9 Mo] mots]mA] e 2 A
& JAstaL 7140 A ot AAEA NAMo] olsolHdon! Ao A= , A
=9 FEFEL AT 3AHAS), ANAA49 U D e gF ATE0] Furd
AFHART, 1y ola g w@om BFsa Mo odai/lA Fele Agbo] uwaa
H, AAREe] Wzt g A AZ AT oF 70~80%S AAAS Uk o] ubr]A
w3 AAYAIE AstskEl Z191eke, 2 W Qle T4 AARE WEn uig R A7
o dE5oz s & A’ B3] Hrle 5 st 93 AR wWEe A A S}=
AL gs] FRo3h AAEEY A, A 171e] 339 it AE2AH 025k
APEE S AR RABEE At 9ol HEE| FFstool . HiZo: &
ol T BHE A8t AAHgEE Ao active negative type®) %7179} A
AHFALE VERSHE HA &= 475 o Aot
B d7dMe AZ3AFT AAEEAES SetHor mdYdsiy, ol AEgolMsin
2A active negative lype $E7179 548 Aolstal stgot

73
==,
=
.
=

2. 299y

FE2-AH A2"dA AAYLe EY2E (unwinding rol)o)n], MATzrA] FAH
AEZ AUs= BFHZ L (take up roll, draw off rol)e &9 o|lE&w S ARG}
X FAEE-AEAH A 2" M= Figlsh o] Axuela AHZ LR o]0l A A)
THE dde R BARR AT BASQUYY. mddye Lol &ty 98t Yo @
o] 7} 3tH ot

(1 ZAALe} 28189 Alojdl= mnejFo] futt.

(2) BE Ao B4 FYsty 98

(3) ALY Q1 MY+ olF A}

@) AHTIY ZAAte] M¥EE ToA B¥SO] don ME gAANEe g}
AAM W R wlaZolE ds, e AAMIYAS] AANFR, 1= AR FIIA ] AA}
48 (BAMEE AEFE), pi2 FANAAAM Y BAL HAE p A AT Ae] AAL
MEE, Ar2 A ZAA 99 A, Ao AR el A S AAL 9 A e FALL S
i BAEEEE, e AEAIESE, t& A, Le AATRY Holal & ), Fig.lo)A]
control volumn W2 £ Q& GAZIY ZAA%F AVid} control volumnol A U7hs €9
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ARYG BAHEF AV

AVi = mo (DA (Doy(D), AV, = noy() A v:(8)
o] 2 control volume WellA] AFRZ9] WA 93l
L
-—g_t(.fo np(s, 1) Ax(s, D ds) = n0,() A, (Dv1(8) — noo() As(D) v D (1)

o} Zol Yeld 4 Ut F32] FejolA HAIGHAL A, £& ALY AF WHE E=
AAtel % e 28 W 7HRd ity $EET vid PHET v, 283 FAR
9o #AE=

I3 d (8

g —AE [0, ()= 0D+ 51(D o1(8) — ro(D op(¥) 2)

o2 yeidh old st $&4x9 FARA L A @AY Yoy, IALEE A
AtgEle] vlAF Aoz ALJTgE AE & F Uk £EFLEE v, AHEE E gHo g
3tal, AAEE pE 2902 39 block diagram© 2 FA|SHH Fig, 29} o] gy 4
At

21 dF¥st AIASSOMe BAZEHE

A717F AR £52 7HeFY Wi v () = constant = vypolE 2, o] mle] £ &L S
vio, BAFE & 1 23l SPA deviation variable Vi = vi — vig, Te = T2 - T ©]£3ly
FEEE FAEE

d T»(t
L—%—l =—(AE — (D)Vi(D— Ty(Dvy (3
o2 yepd & Atk AAAH o] A () = T = constant ©|H £EET 9 AHALH
o] AGgS Gls)e
Tz(s) . K

G(s) = Vi(sy — s+1/c @
% K= ——~(AE—L_5‘Q, r = Livg

22 ¥islol:= MASTOAMC AAESNS

oz A7E FA%e EE FAYYEL F 7% 2eHY dFHY sy
2455 e v() = Cuy(t), (C :a constant) 1 BAT 4 Yo}, HA}
H el AAEE 11 0] A3Y o (11 = Tye), A Q)=

P + v Dr() = [AE (1 - O+ Cryl vd )]
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3. 249 NZEHoIH NS oA

31 ddst HIASS0Me HALEY

2 (Dol oA A ZAHAN £E3EE vid AAEE e 13 AlA" EHL 5y
o} o2’ AlAHle] FAAEE AlEdlelAsr] sl A28 datdel Ko 19 e ol
d3le o & FHANEE 73 Bkt ALSd davgl g2

K = - 04 kgy/mm/sec, L =230 mm, v = 7.7 mm/sec

o2 At AlEHolHA A FE45E7F A% FH a3 B Fed dig FAH o
Wsle Fig. 33 2o] veidd 843 deiue ghd H3lAg do] 234 g
53] A7 L g3 AHEE vpol @t A7 W3l Hiar, 3AEe] EA4d wa) Al
2§lo]% K gko] 9% wA "t

AA AAFHAAE $E2452 ado] st FE 9 WFe] FASA Yehls dAdo)
A sl4] vt wElA] Al2E o552 AA Sl AlFSeE FA ke Aol AFEAA =
frelstda & 5 Aok ol Y3t = AFFIe] Holw A, AFEEE T F AA
AARsh= Aol Foh 3 AALY Hrle 7 ¢ 7hea gAAAIST AL Aol AArRdE
€ dASHA frAS=Hol Falsie, v AAFEu A A AFES A Vst o] HAs
tohar & 4=

1 2} Al2'13 EA4E 717 2dy Aas A5 tgkel dids] & 3¢, /1 3 A9
zerool) 7tk kol o

Ty K

Gls) = Vils) s

o7 R & A, ol oln] B e A3FH dArAddale] HEAAHYAH EAn 7

e AL Holi UGS Al ol Fold A" meleigtel elsha AA%F tgkel
300sece] RS & g bty @ > Al

(6)

3.2 H3lole= MRS AL BAEE

717 BAFAG A7bed dde AEe dAFHLE7 A WA "o gubFgoe =z
magnet clutch®] s gt A 719 FAJAlol= 100-200msec®] A AlZko] HQ3te, 3
717} A7VEHE AS-de AUIE FAARE 2849 B il 7] FERlel 2 &
S HE ol&3ltlalE 200msec ©]49 7F&AIte] WA sA Hrl oljt AAAR W%
2 AT F o] Hu Utk B AroAMe 31 Bd-E o]43td AMAHE I

£ ZAgE e WEE siAMeE ®ekch

H Aoy e wddyge A3 £EF5%7 AFHEEd dF5Ho FAMNEHYE 1A
3ol 2 (5)9 g T3 AAEHE ve

o

Tz(t) = D + (Z.ZU_D) e
G D = [AE (I—C)+C Z'lo], Ty = R71AA,
o2 vehdd, o] A%E wHew Ben ge LS I 4 Ut

(7
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1) 27138 1 7} Do} 22 749
AR AFEE e ue Faglel Y AR A/)E slAL
2) 27139 10 7} DS} O A
A E S ARAEE vo(t) o el et kA
ol 27139 1» 7} D} B2 A$, dH7179 £2717S 9% (synchronization)A] 7] T
2 ARG o Alztel WE WElE gAY 5 UAuE AL ouFi)

o] A% B AT AEHNNE Y] i3t MATLABS o8-8t Fig. 49 2
ol AlEdeld s FAHsNen, AHEE ¥47} ramp function®.2 Fold u], ALY
Ho Ae2 AEHold & AAE Fig 59 F01A Utk ol 3w Ay sEay, =
AHEE7E W3l mrel AALgE o] Wsly, 53] A= o] Fuly) Wk A o 4 9
o EF A7IEETE 25 A9odE dAFAZre] A Fol A o] Azt
Tgehs ¢ = A

4. A2

B ATdAE AAIAS AHLER oJFAAE AHTNS YoT FHATL ny
Wi, Agdolde B ZAbgee) ABe AMsAT. 1 A% 9T e dee
AT,
D B3R 6, 329 1, AASE v, $25E v, 249 9% REIA E agn
AAbel B Ashw A BAEE AL Be Pol vehd 4 slu

L s Z’Zt(t) =AE [v; () —v1(D]+ (D 0,() — ro(D vo(8)

2) FEEES AAEELE H9AQA BAld Yo, AHEEE AHALRE nAdgHo
2h-g-gh o}

3) 24 AMALEENM FE2ET 9 FAAZAL 13419 AL Jehyn), A A 2zTA s
ANX= ARG 7E idd] Z7] g ARAZ o 4 gt

4) 719 £%71 W3le Ay A7 $27175 ASAA BAE
(synchronization)& StE&E 27189 19 7} AE (1- O+ C st &8 A S =
ZAMEE 9] Alzto] WE W3lE oA 5
(2 C: AE2ATR ZAEE 3294 bt 245E 44, 1o AFAE)

o
e

[ - ]
&3

1. Ishida, T., " Innovations in Weaving Madhinery the Course of Loom Development,”
Osaka Senken Ltd. (1994)

2. M. Polke, F. Portele, "State of Art and Development of Process Control Techniques
for the Textile Industry”, Melliand Texiberichte 65, 291-297 (1984)

-454 -



3. D. C. Snowden, "The Production of Woven Fabric”,
Textile Progress, 4, No.l, 17-33 (1972)

4. Y. Huh, S. T. Lee, Y. Ryu, and J. L. Woo, "Effect of Starting up Conditions on the
Product Quality in the Weaving Process”,
J. Korean Fiber Soc., 31, No.2, 111-117 (1994)

5. B. Wulfhorst and B. Obolenski, "Beurteilung von Mabnahmen zur Vermeidung von
Anlaufstellen in Geweben”,
Melliand Texilberichte, 71, 24-31 (1990).

6. Y. ITuh, W. Y. Ryy, and J. L. Woo, "Dynamic Response of Weft Density to the Speed
Variation in Weaving System”,
J. Korean Fiber Soc., 28, 56-61 (1991)

7. Y. Huh, J. W. Lee, S. G. Lee, "Development of Tension Control Systems for Warp
Let-off and Take-up”, KSME, vol.35, No.1, 46-52 (1995).

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

9. 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. 308-313, (1979)

10. Karl. N. Reid, Ku-Chin. Lin ” Control of Longitudinal Tension in Mult-Span Web
Transport System During Start up”,
Proc. on 3rd. Int. Conf. on Web Handling, 77-99 (1995).

11. D. M. Etter, "Engineering Problem Solving with MATLAB", Prentice HALL (1994)

12. Frederick/Chow, "Feedback Control Problems Using MATLAB”, ITP (1994)

13. Y. Huh, SR. Moon, SIL Jang, S.G. Lee, "Frequency Response Analysis of the
Let-off Mechanism Driven by an Individual Motor”
J. Korean Fiber Soc., 34, 185-192 (1997)

Control Volume

T~a
L
S I
v1 ¥2
71 ( + + T2
A p2
Let-off Beam Take-up Roll

Fig. 1 Simplified representation of the weaving process
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Fig. 2 Simplified model of the weaving system
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Fig. 3 Simulated tension signal due to the lef-off speed variation
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Fig. 4 Simulation circuit of the let-off / take-up system
for the synchronous operation
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Fig. 5 Simulated tension signal due to the take—up speed variation for the
synchronous operation

(a) take—up speed

(b) warp tension
(c) shape of tension variation
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