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Abstract

Research on modeling and control system for

vertical looper of strip cold tandem mill

Abstract

Looper is the key equipment in modem PL-TCM. CAL. CGL production Line ,As the store
system of the line, Looper used to keep the line continue running during the time welding cutting and
SPM roll changing, As the tension section infect the neighbor section tension control and the
function of the CPC system. The control system of the Looper is the most complicate in the whole
line.

The thesis’s background is the Putian continuous galvanizing line, and the subject investigated
is the exit loopers. Firstly, the thesis analysis the relationship between the position control, speed
control and tension control of the loopers. Then according to the their relation and locale situation, it
analysis the method of complex tension control the exit vertical loopers used, and finds the problems
of the present looper system in Sync-control. Secondly, the thesis uses the method of BP neural
network to establish the model of speed and tension of loopers system, and validates that the model
accords with the locale situation generally. The conventional PID controller satisfies with the
technological requirements, but for the time-change and non-linear model as vertical loopers, it has
difficulties in filling the purposes of high precision control and robustness. Finally, the thesis uses
single neure self-regulating PID controller to perform an experiment in tracking and robustness.

The thesis uses S-function and Simulink in MATLAB to make an experiment with simulation.
According to the analysis and comparison between conventional PID and single neural
self-regulating PID controller, the thesis comes to a conclusion that the system which single neural
self-regulating PID controller has the characteristic of responding quirkier, better steady state
performance and smaller overshoot, besides, it has the capability of suiting with the parameters’
changes, which has improve the control precision of the looper system. increase its rapidity and
stability ,It has important actual and academic value in improving the level of looper control and
steel quality.
keywords: Vertical looper;Tension control; BP neural network; single neure self-regulatingPID

control
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(00000000A]T [00000000A0]

HENE

O

T2 tH B
O mERE S e 2
A ff 21 {4

K21 hiEEREE
Fig2.1 Exit looper
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A KkFF LFAE8 L % 2F S XEBWRE KN IS

2.1.2 HOET{ESiEmIA

H PE BN L2 B H Bz |, 2 RAE ) O BB UL 1 A R L2 BUE
iB47. WG EEEA — DMK B WEE, fENHIERIESSITH, Ia&%ﬁmﬁﬁﬁ
AR, S S TAREBUERLE, MR E WY e B I, DR AR
HEHESTTY), KR EEEITRAE, RIELZBRIEERFFAZL, B2 0 BEE 5E R
TBWNEAGME, BOERE, O EER RO ES, R AR TR
HAFIRERE, SRS B E R AR, 565 N MRS T LRz,

pijiped

\/

HEER

\/

K 2.2 WWEREEERRIK
Fig2.2 Change of looper speed and reserves

H TR EES DA AR R R 1 e TS B D B s AT, IR E TR R R e E
YR EE BRI AL,  H 1A B T2 B R B A BT 60m/min, SAARIE T ANAE € BT Ab
X BB L, M sl A7 30 % BT (1) 25 B SR K T AN B e K L 2 R BB U B R S, 2 R
PR PSR SE A B B8 KB 3 BB VITE T, 25— 1058 B 45 UL S 3l e e A AR 7 i3EAT
FARE, "RBYHIRERAE N 53 (0 B e AT 7l Sk iy B B SORE ARV BT T, B 7] 56 B 8 381 2 254+
& ML 58 CEN A5 J5 AT i A, IR S8 U HE R B B 60m/min ) 2F R FE EAT 5 AT
WANGHE D B SN 8, B SkEREERE P 1T %% 3 Bl 5 7~ 2E engage (55, & MHESI
W, FTITFEhG A, Rrifi & E R0 5 D BT IR TS, I BTF SR GHE BT 1 &
BTRE. fRIEEERERRIREM B, BIEERFEID R TZBOEE, S rEEs
T — N TARIE R . fEH D E BB PR, OB OB/ N R R TEEEE
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Ak AN 2.2 BiR.
2.2 MNGEENN E T

A i AR IR 1 A, T S A A 7 I o B 4 ) R ORI A 1)
%, ELERARASRENENEERES € SLIEE, MREERFEENMERA gD, B
AT

Y S RS (0 T s 0 AT 4 DMRERIT G, FLAR e /N T 0% AR T 100%1 1 B3 AT 2
NEAITR, MBS, ZIF R P E 2555, EER 0% 100%40%47 2 4
FERSBLRI BRI IF I, XA IF SR A I 7 A R A5, S IX 4 DMRIRIT SRR AR A, (2
PR HMI LA BREILE 5%3] 95% 2 (B G E M AN e, IER A dRETEE —H L
TEE I B BOEE A

A B AL B I S A BT AR IR BB AT BIROE RN, P BUE L RENS R T BOE R
2L ARCE R AR, HRYEH (A7 B AT 2 B 1 SR B TS B,
H B I T A B E AR BOE A E, JIEEEY AR BOEM E R, 0 BURE SOk AE
AT TEBORE, M T BB R AR, OB E B e A4, (RS B AL B4R
BE AL B AL .

HEIE PR AL E S ], fET LA IRE:

(1) AEEALE RS

(2) FEBEALEIRE

(3) I B B A A 8 TR T R AT

(4)  MEENERE LR

2.2.1 FENEIFESITE
HEEEREENMANINKE L, , 0 A K EERAR K E 5
Lact = LCOI‘I + Lvar (2' 1)
Hor e KB L, TGS AR 2% 1 2R 0 O v BN b T S Ao v B B R R TR v B T

BTN L, XA KA AL B AR A AR, SR PSS Tm BRI~ A KR R
g€
L, =nxDxN (2.2)
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b DR ERER
N AEERN
111 AT A AR FE ARy L, WX T30 5 b 40 28 A0 i 28 il v J5E 72 73 LA AN 2 4L

L, =HxK (2.3)

b A EMEERTOREE
K NTEENAAN KT 25
Horb H O AR EAR, T RO ERR, PRl B2 s N SE R AL E R E Y
/N AL B IR 2R A S T RS Sl &, g5 A I &k #5085 PROFIBUS
&AL 2] PLC, T ERISEPRLE LR A5
Pos.Act=P,, .. /Step-D-rli (2.4)

A Pos. Act RoRTEE /NI SEFRALE
P, .. N dmbdds by e (E

Step FoYihith &5 e — [l P £ X ik b £ 4096

D BoRHESER N ER

| RN B G EYESRINITEL Dpbs T 6, BEERR 6 MK, NERE ]
AN B

HorF Py e BRI AR bR MR, AEVE B AR 2 HAT MUK R, H TS B/ DR

BURRSE, 524 NELRRREIT N, PLC SR B RRE AR RS B, FRIE IR TP TR B
FISEPRRCRL, PR bR Bt 52
2.2.2 FRERIREEH]

B AL B S Br Fo e P /N AR R R SR, T B /N R R B N
1T PSR I3 R (1
I/logper — (Vprocess - I/exit%v (25)

R Ve BN HEE
mecess y\j I g —E& i%g
V.. S BOE
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N R D AR TR
BY VB Vo >0, VEENE R B, LT RERE, BRI,

MY <V W Vi <0, SEENER T B, BEMTHERE, BREMD,

2V rocess = Vi T Vigpor = 0, BN E AR, EEAA,

S EEEMN S, Al HBENREE B, TEBOEE R T HEE, mEL N ),
M AT e RUR D BOINEE, O BORERT LZBORE, BT R MR, HBERCEN
‘EHTJ‘ Vprocess = exit ’ Vvlaoper = 0 L Ulﬁ‘leﬁi%U °

PENE B AL B TS B R IRV, » X LB A 1R 7 I R R AN

Jr DA 75 355 25 25 i S Bro B6 T 9 H VRE 4], A2 DI B UIIE, 1 BR W R P AT
BIUNERE, 5 e R ENRE ], ) s R R =
V.=V, . _ +AV (2.6)

exit process

Hrpw,, At O EBOEE, AV, 0, LEBOEESEPME, AV i A7 B 7 a5

FEIRT R, 1AL E TR AR A N T B AL B e E G B B SEPRE, THE O R R
F .
AV =(Py =P/ Py Vo (2.7)

XA AV AL B B s

P NIEEN B W EE

P, NIEEN B SLhE

P, V&AL E 15 X ]

VNGB SOVE I B R R

M e S LA W ZE K TR XA, g AR R, KRR
NIRRT G N BUE RS, S0 B 20N TR X R, AT N, e
S5erEMEN, mZENE, HWSmANNE, IEEHANESAEREIET.

HEVEERFED TAEA BN N RS, 1 EEE R IR 3 8 8 2 24 H 1 P 5l 2 42 it

K, JEEEEXT FREE, B 1H PLC ¥<idnd PLC [AlE RS & LB PLC, #EATH
HIEE,
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2.3 M EERIKITH

SR A3 R v LA P G TR AR BB NIRRT, W ELR N A RIS 5K R A e AR I
BiaAT, JFHAERE A 45 00 ) th B0 — g RS SK A7, ) AU gK 3] 51 27 5 A
PRI, AMERS A P AR PE RS, RIS 2 RO il B i, L2 An R 5K R Y
AN, RIS Wi, & RCERFE, N E K T AR SN T, TR A
A AERVAR G IO E Pk )

2.3.1 sk IFFERNEKRERE
P ELAE P b AN ) 5K D A SR T A A Bl R X T BN R A R AR 1 BN e AR B e AR TR

%, (EE)E S A AR, i AR T, RIS A5k Ty 6, F AN AT AR 4
FeLLT ALK 7 6, T LAV AR I AE B BU A9 _E 5K 75

T W o/ia Kibe > T
A ; N >
t )
K 2.3 fERMAE#N_ERI5K )
Fig2.3 Tension on the strip
KB AR T
T=4-0=W-t-o (2.8)

A TRAEHTAREI 5K 4 ZAraamse; o2& mAa-Fask /1. HiHw
TERETH, SERPERAR & 5HALKI ) 6 BIEERIR A& -
£=6/E (2.9)

Horb E NI IREAVER R, 8 SONSKN ) 5 AR T FE,  ERUfE E 551 B B AR I
HITKNLFTs & FRPENAS, B EN7E AL B R
Y& BB w AN b AR 5 a A b SR, MR 2 TR EE S L, %o, RV, Ay,

DAL av b RISEIERE, TilAEMN a 2 b, IEHY, >V, SRS BRI N
AL o FRPERIAR I RIE A -
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e=AL/L, (2.10)
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RS K AT BEAT JLARI o0 A, A0 R B s

A

z

Va Vb
— > —

LSS

«— WPy e x

- [, >

K 2.4 5k A R A

Fig2.4 cause of tension generation

MRHER FE T 1 _ERITEARSRGE 1 = 2 N TR, TR A S4B BE P A 8] AR AR N2 7% £
a M b PR UAFIBEEEES), B HA P AR A B SesR I NAE, FHEE N AR
EHIFE AN A, FHEUEKN YT, 6, Ron:

S0=E-¢ (2.11)
d(5T0)=E~d~5=E-d~(%J=l£(Va—Vb)~dt (2.12)
Jir A
S =£j(V —V,)-dt (2.13)
T0 lO a b °

B, Ma. b EASRIY, . ¥, EEEEA, AL T,
(AR (2.14)

Hrb A E R LAERAREOL N B R, P A R ok 71 RN B IR T a 5 b
SR 72 o AESEBRAE P I RE T, VAV, ARG, 2V, 0V, 735 A RN AV, A
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AV, BIUNAARIT, HAE a0 B sk o AR AR AR B, X R RN

Mm:lﬁj(AVa—AVb).dz (2.15)
0

ATozi—EJ‘(AVa—AVb)-dt (2.16)
0

T UL 3t A _E AR sk N2 B 1 s S R R B b, SN 35 s AR B AR AL i = A
gy, ISR ANK 7193 50 -

5T=5T0+A5T=l£j(n—1/,,)-dt+l£j(An—AV;)-dz (2.17)
0 0
T =T,+AT, _—j(V V)dt+ I(AV —AV,)-dt (2.18)

HI LSRRI R, d ARSI R GBI, AR S A AR RN IR B 22, T A
gk 77, AR 5K F A0 /S H 25 Ab i FE A AR AL SRS Y o BRAE 5K T RI5K A R 5 2% A 3 22 K0
ARZR, 5 HNA LG RISITHEERA KR,

2.3.2 wiNsk DM F{EH

(1) AANEK I RIRRE

(a) 5K e e U LR AT 7 el R I GK 7, RO AE 2 i A L R I [ 3
FEARMG, Prllar sk ki), —BONIBITIK I 40%. S ERA T KT

(b) B84T5K 7% EZEF AT AI5K T, AR AN L2 ZRA AR Kz 475K 71

(c) BF5K A7 AP ERAERAT LEP I B AN FH MU I 5 A2 195K 70 . HLALIG IR = 2258 B — e
(I a], sk ATtk 7y, AR IS AT N BN IS AT IR . Bk TI08 1 BRREAL
KPR A R, BENLH RGBT I S Bk P sehr 2 A T HROIRES, Frbhifsk
AEHEKR, WEEAEEK. §FKT— BB 50%. WRPLH KK FBRA R EIET,
AT 5K T30 o

(d) mBh5K77: BRI T AEBRIE N S 7 EXHLALEEAT Fah ATt JE iR (], it
FEF B R AR W AR, KK B ERUN, — BONIEAT IR AT 30%.

(2) sk 71 rI1E

SRAFEAE R 2T DU 5 PR BUAE A AR RS — € IE R, Bk ws e s 6
AR R IR TZFK OFEEEH0. KATFEEMA — T Jrm:
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(a) HHRTH =Lt
HANAE A KT DL N AR5 25 2 M, SR SE B oot i B CPC AR ME 58 iy B9 1 24 i
TAE, RAEEGERWNK S A B 7 R H S e BRI ThRE, DRUET AN LB LA™ (1)
A FR AL T ORI .
(b) A NEIEFE (SPM/WCR)
5K I (AN U T e S 7R AR P R R o e A — AR R e, G SR, RTER. BT, B
FE R Ty ) A, H 3 B R & 07 M AN, AN Bk AR B ) 51 N7 % 7 1) |
RIAETE o S Lk 2R KK 77, WG AR IR AR S 7T, S AR AE 25 T7 1) B AR T T — 28,
G h i JE 19 3 LT B
FAMEN X S I BFIBE S5 & P 20 B R, W E G IE sk 7, MRS NTE S5 T
Tk by ] e A B, RS DA I SO, AT AN IR RE A A AN, AR BEA H S
A AR Y ]
(¢) PN IE R ZE CPENLD
JEEEN A 8 I Y L DR AR AN AR — 8 B AR BRI, — 8 B I 2R T] DACSCAR AT AN
IR I IE O, A SR AT LU (R M B ISR T B &, (HW A K I IER, &RAEREXH R
A= RN ER, TEARKIELE] A Ber= A AL, e i %o 5 4 it il — 52 15k 77, mT B
SRS R 5K L3 AR s g, 3 BT )RR R ) 3845 50N, BN AL sl n] B AR AR R 22,
SRR E IS 5, 1T DUA BT AP 4 mRs B, RIS, {38 PN L) 7038 1] DA A
72 A AR 2 ) REVR T FE o
(d) HHENEF=ZTT 46 TAE
TGN K ) E 22 ORAUE A AR IR T 45, Qi iRok Jyad ok, ek 284, iRk i
Ny SAEFFGEHIE AR HENIL SR, 1T LI O 15K 7 B 78 43 2% e T TE AL = T ek 77, 75 oK
5K 1o IR AN R S B)), & RCR T RI, [FI, 0 SR TR s i R o0t 3 1) 5K g 48 il
ANTFIE, 20 1) AR A T 2 KA
(e) HHBhAE =L BBl TAE
HHANTK JIR R YT N L, — o LR UF R A AT AN i Az s 1], ok e £E B W)
() — Bty ANt B R ok S oREAT A i, 8 G DR5K /N S| AR I N Rl RA Bl AR I i R b
P, [FR, MREEHEREPR OGS, SEHEEREREINR, TEHT N —2 1T
Fe, BTk 13l he 38 EPC e B MIRAD, 7= ARSI Bl I S G, a0 SRR 2 A
B, NG 2 & FIER.
TENUAR A ZE B Rt 0 e R — 8 (RS 5K 70, BRI SCER B BEak 71, B i ar N7 A k)
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MO0 5 B AR T [P AR SRS, A AR = A R 5, i Nk e AR il AR
SRS BTSN (P

2.4 sk ORIEHI AR RIRIE

1 L 2N ELA 74 L AR R FR R 20 DX 5K A 2t 095 3, M 5K A A6 2 (1 9K 7 B
WifEH], JCEEARA St T2/ R I ENRVT 2 RANAR 5K AT X, 65K 77 X HEAT B 5k
JIHEH .

P L AL R AL — AT ELRR TR D4 ) TR 3K 0 P2 R 52 5 7K D042 =R AN [R] 1) 5K J #8773
WRYEEEAN 5K F7 25 B SEPRE DLIE 3 A IE I 5K 22 U7 30, Bk it & 48 ERGE K /1T
BUAIE Tk TP e, BENGK A2 ) 883047 5K 7 PHIA AR 1 8] 42 5K 77 2 U2 6 ) — 2 A
IR BB T S Se bRk 7, AT SEOREEAT SR T PR, S ANEa — R E Ak
PRI JTIR, £ FRTRYSEBR AL A LER 2 N, R S A i e AR O 3 IR A
IEB - AEABREREOR, N OO TN

2.4.1 BHizskSiTHl

FATRR ISR v BB AR DR S st sk F a3 )5 SOV ELsK o dail, Bk il B A
PN 2 bk Fa a2 5 2, A4 S 2 v R 3 PR, — RS FH X 5K P2
AT 373 P SR B R 5K A3 X, RO aK 0tk BARREE T BAAE X 5K 742 il BE ZORAN s (K 5K 7
X, A At g )y 2O Bk Tz, R, BRI p4% i el e RO AR, B
HWE LI, ORI RETREBSSH, RllbEE k.

R R 2 1 B SRR B P EEHLEC L RO G B 5 L2 BRI HER I E
IR, PRI LR B T B Tk S R R, R K T i SR R K T Z R K

MR A EAR KR A SR

BN A KR R K I A8 (v, - V) KT Ry, AxGH T a 2 b &

KR 1 B AR K 5K A B BT TR) AR Ak ) BRI . EL 2 G ] SR ASE 6k P A [ 5 A% Sh AR 22 8] 5K S e 2
AYIMREGAEM a B b KEN I W —BOr NI RTE), X a f b sSHEANE 3. 4 iRl L X E,
REK N T AR5k 1284 R -

AT:%ﬁﬁn—nwz (2.19)
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3

/\VZ
A
LK%
v v
N A

K 2.5 HEESKITHRR
Fig2.5 Tesion and Speed

HT VARRE, X TR L AT LN 3 — Rl IR A X BN AE b ik DXk i (R i 1) AT LA
AL 5

ar=L (2.20)
4

NANB I h AR B IR S AT, AT BAAR 3.

0=V =+, -7) (221)

¥R, 19 Q2. 20 FARIQ2. 21), FTLMER] a-b Bt I XS] 15K 7172840 &

LIV, L

_ *
AT:% J. (Ié—llfl)ldt:% J. (Vz_Vl)dt (2.22)
0 0

WAREFEZAE (V, - V) 2B E /), B2 BU 5K /12L& -

EA L EA
ATOZT.VI.(VZ_VI):?(VZ_V]) (2.23)

X 5K S FE AR S P AR 38 B AR [ AT AR PR o — JBERT DUREAR 3 A S5 RO8 K E
AT, R I TRV E L/ VS RO RAB IR ST RO T8 % 4. CREABHEIA ST 5N R SR 3h a5 s 2L

A, FFEAFEBALOKAT =0 IEIL T, Tk ISP BRI T 1) s sREUnR -

EA

"
1+£S
1

Xf, EIRIEE; A4 Fon8uiifl: L R,
s L~ ERYERF K IEE, WIFREES (1, - V) FRERFEE . ERRIEE

T=1,+

v, =") (2.24)
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ANTRIJZHIGRATE, ARIEE DL RPN DB DR BV, B 7, o EIC i i

MR EE , 0 000 2 E P ZE DR FFAEE , ELIRTK I WA BT B2 P 22 . B H
FERFFV, AR, NEUEEEV, Rk I bt , BRI RAE 5K T30 22 (T — Topp ) 1F PRI SR HN

&, KmEedE e fa, EM R mEIN CEEE V Fe I E A T L2 )

H L K 774 ) PR 4 A P

ATRIZH] 2% |

Kl 2.6 ELIETK I3z HIAE R
Fig2.6 Direct Tension Control

FLARTR AR S K PLIE A%, 12 IRCHF 2 KRR VO RGN, —RAEHAER 70 3015
BT AT PR IE R H, A PAIIAME BR O — A — BB 2R Y

2.4.2 (83K 1= H|

HIF BRI AR — S, R 2 sk T AR R, 2GS AR I B R o)
TR If HE o R B RS BRI, AR as ReNs BEAT ELIRFRAE S, 1Al45K
Sl DS R SY: G Sl 1 k=L A K ol b =y A B 2 | P S SR DINEiTF DA =R I B SN 7S = AN 2 S
Lk I3eE, v FHLN i a0t R AR, BN AR A AT R R ) o SR VR A 4
i, SKRAPERIRSE, (T HIPH R, SEhai— R i 2 15K 2

£ H TR FLA P Zerh, N RS2 At fe B 5K AP AN e 39k Jo92i], HeA A XA
JEE AT W 7 T 2 S SR ey 1 M 5 R FH ELRR K 092 AR X 7K T D4 RS P R AN ey, (R A AR
SE A BRI 7 {3 B3k 4% o

[A]EE 5K ] (1 IR B A0 T

FETK TR TAEE R, SR M, SN M, . TEEEE M,
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- IEHERA UM, 8RR A

My =Mespr o, =Py s, (2.25)
Gr 2Gr
XA B BB R R
M, = C,®I (2.26)
G VASE
r=2 - HLY (2.27)
v v v

A AW BN U R 8 (0 2 8B, JFAEfEER M, =0, "l &mAT, TRIKEKT)

Z)N:

_2GrxCox®dx] ()

T =Kx—xI (2.28)
D D

R (Q2.24)~Q2.20)0%, M, K M, NREINL IR, M N M, N

P R A U TR RE L AR R . A R e 1 R R
REo X TIRRECEIONL T RIS CRIHK /1, ST MAENE, T=AT=T,, T, :D N

WY WEAR: Gr NBEMRLIL; C VHSINIKFEERE, o NHEsINIELERE: Pyl

IREIE S

P AL A B2 5K 3 ) AR A o i L, 3o A% 3 2 AR B it A R 1 AN O H4
WA e 2R . ARYE R AR A SR E], ) DLE ORI Y #E 37 © L ORFFIEE ,  IXHF ) At
FEAR e {42 HEBK O 1 SRR F IR 1, B I AT LA BREGER R 1 = (D, @)« Rtk EE5K

37 I AT I R AR A

B FZ 5K AP HIAS 5 B K b AT B il &, P DATR)RE 5K % ) 3R Goh 8 ak T4l 4%
sk A vCEE B T AR A R0 0, R BIME B AR AT ], A TR R R A%
2% B FLIAUIR T A AT TARIRES, xR ah e B AR R 1 A, 38 S BN — M 2= 8
f HAL FHRAIRES .

AN LT 5K 7 S R T 455K A3 il B R AE s RIS 1) 325K 4% 1) 5 L5k f A L,
B KTz g, LAY S TAREMALIRES, A 7PN RS, S = 1k e b s
SE» DUXHEE HLFUIA XS il REAN e A H R A R A ), SEBS 5K AT A3 A 15
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FITCL 4 R G BB, GNEESE . THE (dn / dr) SRR, R BEMKEEAME (R OR 2

R, WHERPLshIIR, *MEE MRS BRI T 5K 0 s ROR .

e SR TSR D3R N TE BN S Hi L. FISCE BbL B R E RS S120 #51), TAE
FERAERIEAE T, 7E PLC B P IR 248 — AN g BEAETF B AE i rE fE s € b OF %
NFCEREE), BTSN GAANE, FrUOE BG4 TAREMADIRES, XA
I i IR AT R AR R R ATV P, T 0 g P PR ot ZE AR 2 1) AR AR A 4 IR R T s
LR T AR B8 5 bR ZE AT LI USRS EGY) . EREIE T 1L 258 B F
A BN R A 78, R PRI R 25 e tAE S A B BRI b, S P il 5 i AR S e PR
i, EHAE E A 2.7 Bros:

LM
+
BARERH Dy Dy % )
21

v J
s WA
ASR — > — M
+ | -
s [ A A R 5
I I |
F TR
PEEST

Bl 2.7 AR AT S R XL AT P 4
Fig2.7 Double-closed-loops control

xR R, SRS AN B SR AR a8 BN ak JHEAE e e sl v 1k
DIBGEME, RVFFERRIEE, PLC i 5 1% Bl A e A0 BRI 2542 SEBr ik /)

243 MNEERE S K NIES

A sk Ay EH S AR R &, e SL AR E R SR ], HAR e e
B = A5 T I T RE AT -

F, RS BL S ERE RS

B EEERMADEEAZEIT, BEENEATIZZh ST, SO INEGE F
BEIRITIIFON, B IR ST .
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A KkFF LFAE8 L % 2F S XEBWRE KN IS

B= ENAHRSBITIN B, NGB AL FRIET, mERRFHET R IRE, @
BRI TN .

BEXSSE —NRSE =AU, RO GRS 2 il AR A i R AL B T &N 4, I
BNERA AR Ty, AR SRR, WA EE . N A R ARG A
XSG EIK A A Hm, PRI B 5K 0 Y PR A B TE 22 1

BEXTER AN, SR AL TR I R BN T L I Y 8 B N TRl Y I TR R A
{EE DL PRV #82 DARHE R S PR MR S RS E VE, X AE IS B I B AN . i
3K S I A A A S S UK TR EEAT Y, Seb BB Rk ) B 22 UG 4 fE S R B &
EIFIE L, RS P2 S bR b — R e AR, i an RAEE BRI 22 JE it 51 RS 5K 773
2, WIFEX RGBT HER], A BRI EEN S, Put il e R el R A RS &
ARG IR, R RGHINER, tHRE S B Mg, LRI s s 2S£
IR b s ARy P IS R 0 L (0 0 98 0 I e R, [0 3 xS [ 3 58 (1 R g A2 Ak
ATAMEE, JEIEAMERISIN, REAE R GEE T I T 4R 2 PR BE A P 2 T EAR AL, AR R AN T
AR AR 5K T TR A I R

ZRERTIR, A A SR L 5K 0 2 1 R 8] 45 5K 0 1 ) R AR A BIR 47 A 42 28R, AL
5 LK R i SR v s TRIRE 5K P A O R BEUE P B S A IR Ak
EU DR B 3 PS8 8 PR BRSO Y P R IR e 1 1 AR S e 1

XA H A FEE RS HER - R &k 0iEm], 2.7 .

HREAME
i LR e +
T&jjuﬂiia»@—» T= DSETDACTQ Ferb BIR
2i

HEBEH

ASR

\

wrEEE [

BN

IR T IR

Yl 38 15t
ik iR

K 2.7 Baak izl R A

Fig2.7 composite tension control theory

-25-



ARALKFF A F 428 L $2% 2 XERWREARS EH

RGN NI, 18 FaK A REs 3T BRR gk Jdiil s IS BT BRI ) 2456
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2.5.1 EEBE4MENZE

mEGNEE R e A, BT EN:

do dJ
T -T :— J J—+o— 2.29
) ( w) = - T (2.29)

P T NN, T, N o RMEE; JNIEERNERIRE: JokkshE
o w(d] [ dey B+ ARAR N R A a3 B R BB . flan B D ALAE L3R E, &

MG LA AR S e B (8] A7 5%, J UK AT AR Dok Bl s ABRRXFER . SRR
I ERE, W UMBBESIER A, J = const HIL:

r-1 =792 (2.30)
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0
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dt ) dt
de/ dt 7] FEZRINE 15 H
do_a _14dV (2.33)
dt R R dt
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Fig3.1 Control system of putian CGL line
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Fig3.2 SPM section system configuration
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Fig3.3 High performance controller VMIC7807
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* 3.0 fEFrEm AR

Table3.1 Program scan time table

PP AR A (ms)
Remove I/0 Input and output data Counter 20
Read Global Logic variable read and write 20
SPM force,bending,Elongation control 20
Main speed and Drive logical control 20
Drive control reference set point 20
Looper tension,running,position control 20
Strip on line position ,Tension on control 20
Communication with Process and Tracking 40
EGD communication 40
ProfiBus Communication with CPC 40
communication life signal 40
Emergency stop / Quick Stop 40
Main line normal running control 40
Tandem Jog control and Individual Jog control 100
Drive Group Power control 100
SPM Auxiliary system control 100

T I B A ) 2% (1 G R AT & A 85K ] Converteam ] P8OI Zw AL 8, e FH B3t P 11
IEC61131-3 ZRfEFIE, IEC61131-3 miEHIE R4 1T PLCOpen AiE, B4EFTH DCS/PLC H7HY
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HHETE s FR PR AR SR, AR A AT A E R BRI RGUFHEE T EA
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IR B IR AR 7 B AL R R SR it T — BB e B ThRe b

T2, MRS BB

ETE. TR GRS R AR
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R B, SR, KBIREE, DL B4 5 R e o B
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PRI FEIDC S I T FR ) D 2445, AE GRS & A 7 T A ARAS 28R, R iR A CU & 4zl
b aityg, — A Ehlp ool DEEmR % 6 MR ER, EFH] FI0 AR AT DLEAT Hhz (8] i Hos
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M EEE HMI A B, #84F A SOE SORiE A0 B BOE R IS B s AT A
A AR DX I R B )3k P o s P R S T B B 1 3 I S i A A 5K 0 B R A
EHBATIKR 1. 7E P8O Tl 3 ANANEFY Task 3 FAH R E AL AN GK J 4% | Pk g 5% B AL
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321 FHEHEEEESRETEH

(1) {8 b

BiE TEHERNOEENER S EMEERESEEE, W EE HMI HSE A 3%, R
O T EFRE, (MO8, B, O N T TS, WEA T AERA, M
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W VE N AR
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Horbr S=6 NIEEMAE AL n=48 NIEETNEL.
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Table3.2 Parameter of position control block

S8 BOEMH
Minimum length in meters 41m
Maximum length in meters 603.4m

Dead band in % 0.4%
Maximum speed in m/min 450m/min
Regulation area in meters 100m

HorAr 41m 1 603.4m 4375 BTG 0%F1 100% 15 &, AR HE S2 bR 2 S hn 8 =15 3%
FE, fESchrER ST ERERNNZE K TIEX 0.4% A7 B4 b A RE, o Bhn g B ) £ ok BRI e
N 450m/min, IXEARYEEY VLTS R 5550, B EAREE RIS E 1,
FEAR ZE K T T VE FEME 100m B 7% 07 B 4% ) BRI B2 R s KA, 7R 22 0 N TR X3S, 4%
N AR
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Fig3.5 Looper synchronization control diagram
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