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Abstract

In order to reduce the length of off-gauge at FGC(Flying gauge change) point, We adopted dynamic set
up in No.4 cold rolling mill. The conventional set-up of FGC(Flying gauge change) was calculated on the basis
of preset values in the process control computer, so the difference between actual strip thickness and preset
thickness cause long off-gauge. The dynamic SET-UP control was calculated on the basis of actual strip
thicknesses of FGC(Flying gauge change) point from X-ray gauge of mill entry and No.i stand. We applied
dynamic SET-UP control in September last year. Compare to the previous result, the length of off- gauge is
reduced by about 36%.
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2, 44¢l PL/TCMS| ZQMY

Table 12 FoF 43 PLITCM T Ao FoAitckoltt. YAAEFSY F72% 0.4m~2.3mo) 32, F
& 120mm~1890mmelth. M EFF LS maximum SO tono) i, Line speedi= PL{pickling line)
Q] Z o) maximum 650 mpm, AFA)& T 7} maximum 260 mpm, 2331 ¢A7] ALHFEE 1600 mpm
o2 FAHHA Yo

Table.t MAIN SPECIFICATION of PL/TCM

Thickness (mm) : 0.4~2.3 Remarks
Product Width (mm) 720~ 1890 sUCMW(L) : 6-high
Weight (ton) S0 Ton WR & IMR shift type
Capaci ty{1000Ton/Year ) 1840 HC-MILL with IMR
bender (L:¥R long
Entry 650 .
shift)
Max. Line Speed(mpm) Center 260
Mill 1600
Mill Type 6Hi SSTD(Al] UCMW(L))

43R 33 A4etd ) work roll bender, intermediate roll bender, intermediate roll
shift 2221 work roll long shift 71% <& 7}% 6Hi-SStand2 ZHstand7} UCMW typeo. 2 ¥ o
k.

3. DYNAMIC SET-UP Hi0{7|m

3.1 44 W73

Dynamic SET-UP #o]71& & F8z @A A (FGC)A] WA g el topH off gauge ZH4E
9ated A &3t RGC(flying gauge change)@ AEAA7 o ol HZBFAZ G &
Age) 7B AXA A gn gzl roll £5 Y gFet$A 9 /gxg;qe AAste A&
L&t Dynamic SET-UP controle ©) well AAdts 4719 roll &% 4 ¢t s &
ArslE 7] oitt.

F o] SET-UPo)] AgjAIAL7Ie) HAAE 7122 A 2& ALEsE 29 vla]A dynamic
SET-UP control& FGC(flying gauge change)? el FAZR7 M 4% FAE AHAM AA
st A coilol SET-UP AlAtS fate Aol sy AAA 2ato] 9]§ coil topH off gauge
FAE BHoE .

o F# o] SET-UPo] 1 coilufell 13]o]7] w&of 4AF coile] sg5AAE v coilo]F
vholl Wt & 4 k. 22y Dynamic SET-UP control & FGC(Flying gauge change)®d &34

of coil top¥e UIdRE
Eo] %HA sSFHEHARE Y
A7l Zolgt.

}—T’— t}-& stand®] FGC(Flying gauge change)?d
st= Aol oA coil topH cff gauged: ZH4
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3.2 DYNAMIC SET-UP CONTROL CONFIGRATION

Fig.12 dynamic SET-UP system® 7) Q%5 T A& Zo|t}, Dynamic SET-UPE A #H3F7] &AM
v YRGS WA control system®] & AAFY W data AEFEH Y FYd d¥sAESE
Zrgojol g}, HoF 4 A F AL LEVEL 1o 2405y W 43 data Ad$559E 7
RSS90 computer& 283} dynamic SET-UP Aoj2 & vT&3tHTH. 281, FGC((Flying gauge
change) A ol A dynamic SET-UP system& A4 A& 25msecF 7|2 500msec¥ <t PLCOA 43
3l 54 ¥ dataZ dynamic SET-UP calculation systemg] RSQ0e)| A =Al&te] SET-UPS AALgE
& Al4E SET-UPA #& PLCE $4lsted dele Alzke] 100msec ojwfell A o] F {2 A 4
o] A}

a B oo

PROCESS CONTROL COMPUTER(LEVEL 2)

PRESET DATA ROLL DATA
[:> ETHERNET <:]
LEVEL 1
[ TCP/ 1P RS90

DYNAMIC SET UP CACULATION

| | |
[P ] B R

Gathering/sending Roll gap & roll #PLC : pROGRAMMABLE [ OGIC ONTROLLER
of data speed change

Fig. 1 DYNANIC SET UP SYSTEM CONFIGRATION

3.3 DYNAMIC SET-UP CONTROL §:8.7]%

3.3.1 NO.1 STAND 1% FGC RA7)%

Fele) SET-UP2 EA HFAE AAAAN7IZ2 e AAYAFAHE ALEsIA AdE 37
e A% gFAY 4 EFAE FF 100m~200m E7kA] 2to)7h HA s H97t .
o] A WFAL &3 HAR AL QxtE coil topH off-gauged F7MAl7lE Yoz FHau
20th. NO.1 STAND §1% FGC WK% 7)% & SET-UP A4to] Alg38lE ZA|FA ol FGCH F iAol
NO.1 STAND & FAZA7INA 3% BAVTEAE A&t Zof 9aA HAAY Y&
SAAL A coil top¥9) off-gauged HAA7)& oo,
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Fig.2o01 A A&, NO.1 STAND 9155 FGC BA7]%& FGCE ol NO.1 STAND 95 A=A
E3A9 A= 2 E £HAA transient FAEFE L GaAAE Fot. BE??} NO. 1STAND
Az FAANA AT A= FAE o] @8 next coil® set up & schedule M9 FA3F
4 A YAe Fah=u AHgEd.

NO. 1STAND
NO. ISTAND ENTRY

THICKNESS METER

THE ACTUAL STRIP THICKNESS 4S5 (T, 0) etc
of NO.1 STAND ENTRY
L 1
l LEVEL 1(PLC)

ACTUAL DATA RECEIVE FROM
NO.1STAND ENTRY X-ray

DSC PRESET RECEIVE
4

L
@FGC COMPENSATION FUNCTION at NO.1STD ENTRY
— The set-up of No.l stand is calculated on

DYNAMIC SETUP
CALCULATION(RS90)

the basis of actual strip thicknesses
- and presets this calculated set-up.

Fig. 2 FGC COMPENSATION FUNCTION at NO.1STAND ENTRY

3.3.2 NO.i STAND &5 FGC RA7)%

F 2 set up FGC 7§A1 Aol DDCAl digh WA X7 dA o] A7) wjFo AL coild
FALHNA H&d Ao b A coilo] T} HYA oW W3F 5 Ao}

No.i STAND &= FGC BA 7152 FGCAHol No.i STAND E3A19] ¢tddRe siz2 o4
AHE FGCH o) STAND i+18 F33t7| Aol STAND i+10]F 9] Ao yedsls Aoz wr}
AL7t 52 AAL B coil tops off gauged A7 7FsakA dulb.
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Fig.3o]14 A&, No.i STAND = FGC BA7]% L FGCA o] No.i STAND B3| a4+
FA A FGCA ] No.i+l STANDS E 317140l No.i+1~5 STANDO] transient ¢AaF R 3t
218 At ARG, E§ No.itl STAND YE57 AEXE 7|22 next coil?] set up
Z schedule O $tA8tE 2 Astz & +at=d ALgE.

NO.i STAND NO.i+1 SID  NO.i+2 SID

NO.i STAND ENTRY

THICENESS METER
B coil

NO.i STAND DELIVERY

THICKNESS METER
A coil

Pi, tbi, tf1,
Si, Vri, ... g
LEVEL 1(PLC)
3 ‘} *

ACTUAL DATA RECEIVE DURING
NO.iSTAND FGC PASSING

}
FGC COMPENSATION FUNCTION at NO.iSTAND DELIVERY

- The set-up of No.i+1~5 stand is calculated on
the basis of No.i stand actual data

- and presets this calculated set-up.

DYNAMIC SETUP
(RS90)

Fig. 3 FGC COMPENSATION FUNCTION at NO.i STAND DELIVERY
4 DYNAMIC SET UP M2 X2AD}

Dyanmic set up Ao} 29 AL AWNEZ Fig.49} FGC pointoll A9 FAHAZ BASAT,
Dyanmic set up A2 AE A L37] M (Fig.4 (b)dynamic set up control off)e] FAAo|d A=
2R gFAAA ] o HAXGY QA A R FAHE2E NO.ISTAND L &b STANDo A
A5l PAHAAA k3 HF STANDHF)IEZ7A FAAN} A& AL B F 0.

WA o] Dyanmic set up A F 2L AR (Fig.4 (a)dynamic off gauge control on)® 7A-$ol &=
ZYSTAND Aol MX5o) Qe FAA 45X 2 NO.ISTAND ¢tAA A2 7122 NO.1 STAND)
et F R o STANDS] ¢atiAFS FAste 124 22 NO.ISTANDA Al FAHAAE +5
8t1, NO.1STANDOlA] AASHA 23 FARAE 24302 537 STANDI A 338k 2 ZSTAND
A HRxFAE 44 A,
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NO. 1STD
DEL IVERY

NO.2STD
DELIVERY

NO.3STD
DEL IVERY

NO.4STD
DEL IVERY

NO.5STD
DELIVERY

(a)DYNAMIC SET UP CONROL ON (b)DYNAMIC SET UP CONROL OFF
Fig.4 COMPARISION of THICKNESS DEVIATION at FGC POINT

Fig. 59141 B A M@ dyanmic set up AR D& AL A F4 43933 dyanmic
set up Ao} d AL A vjadly off gauge Zol7}F oF 36%(Hsize) A TAd}E BFAE IS
F AUt
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BEFORE ON-LINE AFTER ON-LINE

Fig.5 COMPARISION of OFF GAUGE LENGTH at FGC POINT

5.8 2

TF AT TN BFA AH AN off gauge Aol& HAaAA717] &
dynamic set up Mo} AEF W23t on-lineo] HEA|Z T}, Dynamic set up Aojxde] g
715 #1 STAND 9% FGC RA 7], #i STAND % FGC RA7|% S22 FAHo o,
dynamic set up A} E AL A on-lineo) A& A} off gauge Dol7} o 36%(Asize)AE

Bast & wdE 2L 5 AN,
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