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Applied Facilities and Technologies of
Modernization Project in No.1 Cold Rolling Mill

W.K.Yeo*, D.S.Lee, C.Y.Chung and S.W.Lee
Cold Rolling Department, Pohang Works, POSCO

Abstract
No.1 PL(Pickling Line) and No.1 TCM(Tandem Cold Rolling Mill) at Pohang works started up in 1977 and
have been operating successfully keeping high productivity for producing thin gauge sheet such as BP, CR and
silicon steel. On the other hand, customer's requirements of quality level are rasing higher continuously, so that
Pohang works has combined and revamped No.l PL and No.l TCM in order to improve labor productivity,
thickness accuracy and shape control capability, and so on in the period of 1997~1999. This paper introduce the
applied facilities, technologies and recent operations after revamping.

Key words : PCM(Pickling and, Tandem Cold Rolling Mill), UC-mill, AGC(Automatic Gauge Control),
ASC(Automatic Shape Control), herical turner
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Table | Main specifications of No.l PCM

frems Unit Specification

Production capacity Ton/Year 1,086,000
Strip size : Thickness : Entry mm 1.2 ~ 5.0

. Delivery mm 015 ~ 1.6

. Width mm 500 ~ 1,270

Line speed mpm 2,150
Mill power ' kW 26,000
Coil weight : . Entry Ton 19.0

: Delivery Ton 28.0

Table 2oz Faduiel thad Aozt A5 Auvlag vehlidon, Fig.lers Ao
¥ My lay-outd el Ao & No.l PCMe] 2532 ofagl o).
(1) A stand F43Faa, AC motor A&, B 7FE roller bearingdt % AGC(Automatic Gauge
Control) 7] H gholl 93 zZlo|war LA kA
2) No.1,2 stand W.R(Work Roll) shiftz}ef] o3t Zust @y A e kAN
{3) No.5 stand UC-mill(Universal Crown Control Mill)3} 9 ASC(Automatic Shape Control)
7R ekel o)st ZpEk BT Y T B4
(4) herlcal type turnerZ o]&% PL W TCMe] 43, 912 handling 253}, roll A%
mAFAS] €4 D narking FA o) AMe) GE A Fg
(5) line &5 Aol W& g4y 34

b
[]
A, FH9y 9 Aolgon UAXE Fo AFFX ALYE Table 3o vEb A

il TB-

Pickling Tank Scale Breaker
{265wpn/243ec )
| ]
g - |
#2 Looper (280m) (@) Welder

Q #1 Looper (%64a) m

4

He ical Turner

Pay-0tf Reel

Q_

#3 L par (s ‘ ) ‘.

Carrousel Reel

#5Stand:UC M1ty
. . ) ASC:Contact Tvpe
Fig.l Layout of No.l PCM
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Table 2 Main equipments of PL/TCM modernization

ltem Before revamping After revamping The aim
Hydraulic High Performance Improvement of
Push-up system A . . .
(Responsibility: 2.3Hz) Hydraulic System thickness devication
Motor DC - motor AC ~ motor !
Morg-oil type Roller type !

Back up roll bearing

Conventional

Conventional +
mass flow AGC

AGC
(FF, FB, BISRA)
(all stands)
I t of
WR-shift Nothing No. 1,2 stands mprovement o
thickness profile
CVC-mi 1l UC-mill

Final stand type

(Continuous Variable

{Universal Crown

Improvement of
shape control

Crown Control) Control)
Entry & exit
" ﬁy e Full automatic Improvement of
equipments, Manual type . ¢
e eratio
roll change device P operation
1 / t of
Crew size 13 6 mprovemen ,O,
labor productivity
Line composition 2 Lines (PL, TCM) 1 Line (PCM) !
1,890 2150 Improvement of

Line speed (mpm)

productivity

Table 3 Specifications of measuring instruments

ftem Location Type Accuracy
Entr d exit of
Thickness gauge v and extt o X-ray 0.15~6.0 mm +0.21%
all stands
Edge drop meter Exit of #5 stand X-ray 0.15~6.0 mm +£0.10%
Entry and exit of
Speedmeter Laser doppler 0~2,150 mpm +0.10%
all stands
Shapemeter Exit of #5 stand Load ~ cell 150 [-unit * 1 l-unit
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st
(1) AFEFAF - 1997.10.1 ~ 1999.3.30 (1874 €)
289 el E xested F3xpel A A= ed, PL A&y, £47], 474, TOM
EZAY], FHEME, T44 W nill Auje) HAE s 7T APE Arste, BFAe
tine FAMLE G5 5 ALE FUa ).
(2) B3AF : 1999.4.1 ~1999.5.24 (549))
line AR F AFAAB], side trimmer W mill Mv]E AP o, turnerd A X3l
PL# TCMS @SR T, SY 149%E 5Y 24977 1147 cold rung AAste] FaAdn)
A

Z2A g AFAAAE 7 sta, 59 2595 hot run AFAE sRAI SR ).
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Q1 Aol turbulent typed @Ak tankifel] AA¥ Aej7He] nozzle2 F3) FARE mEHoz
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Hlal dAs Ao AHE ol T ne AHA A+ AIAEEIE 150mpm FFo| o
1} Ale) gl o]F o= 265mpmo. 2 E R E .

a8 AFEYFE AFM tankellEs: QY FFo)sle A& YA rtank] FAA ZolE
ZolE half drain 715e] 9o} Aoz WA 7158 S o = Qo).

it

Hho g

=
=

Deep type Turbulent type

Be) o

Fig.2 Pickling type
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3.2 FAAA
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aste] il F A FAHEA HAde] 7hestitt.
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Fig.3 Hydraulic push-up response

3.2.2 Ao e A
Fig.4oll AGC A o] blockEE EAlSATh. A =Y AGCe 53 & otgs} .
(1) % 175 Ao 43
TAEe tracking Ao}7t A3 nH AAFAE Tty nEHAE AHs%.
2) 7M s FARE] &4
X-ray, laser doppler %415 A stand®] & Zol
o) o3 T4 HESES FF Aojgtoz M MNYER FAAES s 2.
(3) &8 v Ao Hd
T Aol 2] speed WM Fo} & AHAEE AAst7) Y& ¥ loopE THI A
g HHEsT.
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Fig.5el 7z % 3?1 DaiAf Aold H¥A HaE vhehlglioh. F 1 15%elAM 0.51%2
Mdslo] FhE oks6r FYHAATS ¢ F Ak A7) AFHLS 27 2ddAg RezA A
olsystem®] “Fﬂio T AW Bo g4 dAH2 22 UE Aoz TldsHe Favte
L7FFEd FgHe AFAY AAE FHIFA

H 1 . [
Before : IL jL = -t :#:211“1
revamping y } ; i - T
* 3um 47 ) i ] 4 '
0.260t | (+1.15%) | 1 S
R N | [ A83112
[ 11 1 L [
- H i .
After [ P l.l.‘ 2um
revamping | *1.3mm S 4 i i _1_
(£0.51%) T T g T L
0.260t i - e 460519

Fig.5 Comparision of thickness deviation before and after modernization

3.3 WY SAHERA ]

2-piece cang D&IA] 2 motor coref HIATJANE FAOZ Jto Evgke FAAZ 7HA
of et Badol e el AZIHS oW AAsHE Bahol No.1,2 stande] A & 7
%% long stroke(450mm) WR-shift A& L3t c}. Fig.6o] edge drop control system2] 7}
HES Yehisi.

No.S stand %49}9) edge drop meter¥ edge drop A A S edgeo]A 140mm A 7A] multi-
channel2 FAo] 7153, work rollg taper2 7}&ste] H83o wep Fie FdF g
edge 10mE 71223 profileo] F£a9 0.260t D&IA 71FO0F 1.82%1A 1.30%% Zxa %
ARAL Ade] gt

1 oo
tc—«z—(tw+to) .- -
c

#5 Measuring

#4
@ g) |Edge drop meter-I

Actuating

lTapered WR shifting

Lo Taper length ~
» “Taper height s
, D

; Calculating

e LI

Fig.6 Basic diagram of edge drop control
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3.4 gAf

£330 FF2Y W full hard AFS FFELL FHAI7] sloted HE stand® UC-

mill3st3r, controllerel A HAEFANE H2e Ay Zdsget. UC-mille gy BEH
el¥= 6-high mill 2] WR bender, & 7F& bender, £& shift @ levelling 71% & W3t
i glel FAAe 9ol ¢astt. A ‘ﬂoi—r‘%}‘lir_*i spot cooling 7|5& B /Hx3te]

f G Aolgoez gyt
Table 4= 3 AFalo]§ actuatore] AbckS- vlepuiglo).

Table 4 Specifications of ASC actuator

Item Specification Function
! - Increase : +45 Ton
WR bender _ - Control of edge wave and center wave
- Decrease : -22.5 Ton
IMR bender - Increase :  +70 Ton |- Control of quarter wave
Levelling - - Control of one side wave
Spot Lant - No of spot : 26 Control of .
coolan ~ Control of spot wav
po 4 - Media : Rolling oil r P ¢

3.5 273 ¥
PL} TCME d43tdA U425 253, roll A AFs 2 RT £33t Fato] 71&9
TAYE P AF 43 st
(1) %% handling A58
=9 A oA izé 7], debander, preparation, ¥ %A 7] W 2% threading 7|5 &
B H3le 190 AFEeE e, &9 A4 Hakr|, banding machine, marker® m 3
g A Adete] 2bE 3} kel
(2) rolt @A A% 3
roll @A AR, sensor A X 2 Alo] system HA S Z (RTE F3) WR Y ZFE =
@A 2Eg gk, W stand WR @A A ZEO] oF 5B L Q M, stripo] & AbE
oA roll wA 7} 71538},
(3) CRT ¢+ 43
2HHLE Y5, side trimmer (FAMY) W EFH 02 P 1, £HY R RTE
Sl 3 AA W =2AE HAAEH, 2t ¥ HE one-man operationd}t &}%ith.
Table 5% A3} o]F o &AYLE veld RozX 27 THE 1] 2Fo e gaslsln 4
H AEEE Fatel FHdY TH x4z F28 e HEs s gt =% Mo gEReR
B HAok

Table 5 Operation crew of No.l PCM

Position Number of operator Position Number of operator
Entry 1 Main 1
Welder 1 Inspection 1
Side trimmer 1 Stand & oil celler 1
Total 6 Man x 4 Shift
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o]g AdSFo N AAXHPM YL, 7]E WHFA7I S Sl #3225 (2,150mpm) o
W2 Mo en dE Aad F4E =R
(2) Ad%39} @7 Y%% handling 258, roll @Al A5 W RT 435 F3td &4
Qg gAs W dEA mEAAY FUE AT S ddd
(3) AFA & Zu3b3t turbulent typed M EF oz A DEHHANANME DHAANE
Age = 9low, A&AYA| half drain 7]%0) F7tx o} FAAE vjde] BAE F
olol !
M A .
(4) Wt 7] A stande] Lw fektabAal, A4S roller bearing, AC-motor 7 A
2 04 22 ARG o, 7]& AGC sytemoll mass flow AGCE FAFEE F7F Ao

=k 2 M zlo|urek = A RS EHoZ Mg $ airt.

edge drop meter A1 &1 e} &7 No.l.2 standefl work roll shifting 7% %o W tapered
work roll # &< 3 edge drop control systemS P&t Z4g FAHAGE =
AME + Adct.

% stand®] UC-mitl3h. &Ab4lo] system(ASC) A A 1l =fRedddqeiy gig dAdF

x
spot cooling 7]% Hoi® Fddiu 4% FFLE /I 5+ ol
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