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Technology of profile and shape control
in the 6-high Tandem Cold Rolling Mill

H. D. Park
Rolling Products Research Team, Technical Research Laboratories, POSCO

Abstract

Strip profile and shape control is one of the most important technologies in cold mill,
especially for ultra-thin and wide cold strip. The 6~ high mills, both of HCMW and
UCMW mill, are known to be very effective for the shape controllability.

The optimized values of these factors for set-up scheduling were analyzed and found
that excellent strip shape control would be possible by controlling the combination of the
influencing factors according to hot coil profile. The important considerations for operation
were discussed for individual stand.

Key Words : HCMW(High Crown Control Mill and Work Roll Shift), Shape Control,
UCMW (Universal Crown Control Mill and Work Roll Shift), Cold Rolling
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Fig. 1. Decomposition of loadings of the upper rolls in 6-high mill.
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Fig. 2. Calculation model of flattening of roll surface.
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3.1 Stand $¢] W& Profile?] ¥ 3}

Table. 191419 o] 471¢] Stand® ¢dol 7}5F 424 5 StandE ¥4I W H=EA AT
o] ZAo] Pl FA oA 4 Stand2 UE A 0mmAE IMRYXE AAsn A, 5
Standol M= tal&o] A& Az stdol tsstrg & 5ol A FHEEH I od wel IMRHAT ¥
Aol ol A dAo] Wasiy ol g gla AW A ryEAt

Fig. 3& % 1229mm AAF# 32mm H3dd F9o FA4 0810mm¥ @ IMR $1x7F 3 ¥A
20mm¢ A$-olm, F HAE IMR Shift¥ 7t 1-3 Standt 300mm ©°]i 49 Stand¥ 50mm, 59
StandE® 20mm< @9 ¢ HF o Profiled bz vk ojmie R WA 79+ Edge build-up©l
BAH D ol 2 29 AFoly EFAFeE HEdrt

Table .1. Comparision rolling condition between 4 stand and 5 stand.

T { Stand | 2 Stand | 3 Stand | 4 stand | 5 Stand
4 Stand : 4.0mm --> 1.207 mm Width: 1267mm
5 Stand : 4.5mm---> 1.215 mm Width: 1268mm
4 Stand
338 33 28.4 47
2 5t8(%)
5 Stand
295 287 27.2 213 29
2ot 8(%)
4 Stand
1172 1112 975 642
i 5 & (ton)
5 Stand
1334 1224 101 80 776
i 315 (ton) 013 6
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Case 1.

Case 2

Strip crown (pm)

Stand
incoming hot strip size, mm
exit strip thickness, mm
front tension, kgf / mm?2
back tension, kgf / mm2
rolling force, ton
WR bending force, ton/chock
IMR bending force, ton/chock
IMR shift, mm

Stand
incoming hot strip size, mm
exit strip thickness, mm
front tension, kgf / mm2
back tension, kgf / mm?2
rolling force, ton 1044
WR bending force, ton/chock
IMR bending force, ton/chock
IMR shift, mm

pro le !

[ md §ncoine
-
|
|

|
!
|
.{ e

400 600 800 1000 1200

Strip width (mm)

Case 1

No.1
3.200
2.240
10.9
5.6

60.0

58.4
20

No.1

3200 °

2.240
10.9
56
1376
414
58.4

Strip crown (pm)

No.2

1228

1.551
142
10.9
1376
60.0
56.8
20

No.2

1228

1.551
14.2
109
1178
378
56.8

No.3

1.090
17.2
14.2
1178
60.0
49.6
20

No.3

1.090
17.2
14.2
1120
31.2
49.6

No.4  Nob
0.828 0.810
16.7 9.0
17.2 16.7
1120 642
60.0 21.0
480 31.2
20 20
No.4  Nos
0.828 0.810
16.7 9.0
17.2 16.7
642

24.6 21.0
48.0 31.2
50 20

800

600
Strip width (mm)

Case 2

Fig. 3. Strip profile according to IMR shifting position.
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A% WastIAlel WAool RE Adel Tzade M AZelA 28 & 38 FHs ast
el We # 2YEe) 5 Adee dFAR, 4 AU dA AFe Ay WHE YL
4% o 4 UL, B vbAY 2Wse] ggo] nhAY 2UE BEoR Aol By ¥ o AW &
WEdA Ry Aol @ & A sl ¥T@ YA BE F Yk

# Crown % Rdg s 98 @Foeyy JaiAe azten TCM 3 ade, 2 »
dEe AQE ¥ FUE WHY, FUE 043P, 4AHF Dam § FURALG 2w AIY A
Data® +7sted obefel 4zt ol 87 B4zt Pahauch

Chi= aP;+ bF g+ cF i+ dUCS+ eChioy + fei+ @Th+h oo @

o714 P ddEFton), Fw @ AQE wig, FI: FUE A0y, UCS : L& 94, Ch-1:
A& A, ¢ © dh/h, ¢ Th @ &¢d &&%F70ly | 2d= M3 abcedefghs
Table 5.17} #o] Folzch

stand 1olA Z ~®hs F& A& (MAoA F3 k& vl2st¥ R-square & tiF& 099
o] 4 o]H, BliZ Datar 113070 %= o]t | stand?l &% Crowne 5 mm HE 60m7x ¥ A&
ety k. 283 5 stand® £F% Crown22 um 8 28m7 X A 8k= o}

3.4 Off-line Profile ¥ ¥4 Ale] Simulator 7§'%

71&e WA gAaAo gdade dAAoide &7 Set-up® AFEF x % x 774 %8 Table
DataZ A Stand Work Roll, IMR Bender®, IMR Shifting Position, Zone Coolant rate A& o] o,
g4 Coil9] Profiledl @& thgo] Eriatrh E3 vpg Stands ASCol T 2 &5z AojdHoe] W
ol e Ao A Alojrt Brbsslcl 53] Fwae] Edge wave®t Center waveZl BAle] WA s &
BagAdols ulA 9 Stand ©E 2.2 Aoz} ¥7lE &u, o d A Standel FHFHAMAsE Hojof
gy, o9k Z logicd A&

Shapemeterol A #¢] Edgei %9 #4% A&3 &AHsn, ¥4 Pattern & U2 doade 71&9
FaAol A7 zE 479 HugE Ao @ 5 gk olfE YA/ Edge waved fol7] $iE
Bender& 2|¥, Edge waver &3 ZAHA Y FA5 Center wave 7} HAHA Aot ole F4
Dull 2% ¢4 53] gAasin] FE4 A45Y30tQolA 713 A e Ao

lEE A Yty B drodE FEA HdAo W fFrstdh
(DAl A & Crown d&2d ALg AEadn, ol ol g3t d ~d= FAA logics: NEst
At FAAoE E7] Set-up WAL stand?t Wavest HAE A g3 vpAet Standd Aol H
Ho dud # v wHor fFrsqrh
SEA gA ANE 1569mm) B3 A0 dx gL dH 5 YYE FAHE Center wavest ¥
5 Quarter waveZt YERVYZ Uk A AdER2 Simulation %Y 84 $d Parametert Y3 A H
At

9)o] 712 Logics HI® 22 Off-line Profile ¥ &4 alol Simulatorg& 7§#3td ). Fig. 45 9
vt Personal computerdl A 71% & 4 UE Simulator?] /& JEld Re=2 (a)& 470 2 5749
Standel W& F&F9 Megoln, (b)x A Ao Sumulation® 93§ Input datad ¥ RLZ T4
DefaultZ o] Eoi, 40 7l5a v g wEJY. 283, (o) Off-linee 2 HAl ¥4A ol
g w9 L W Profiled A WHE AMEE s, (D ALAAE Standd 2 Heb
Av, 4ol A3t ded g s
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Tandem Cold Mill Select tnput Data Information

(a) (b)

Oynamic Opuomﬂ Shape Coﬁkol

Stand Resuft Output

(c) (d)
Fig. 4. Off-line profile and shape simulator.
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4. 4

1) 4789 StandZ ddo] 7ked AME 5 Stand2 YA W= A9 33*&21 ‘&91 Z7o] st
IMRSI 2 & ®dAo o A 4ol Fasy o8 fs 949 M E

2) A% QgD U W Crown ¥ FAS B9 #AE T #d vde fEAUGT

3) A7l @ Crown dFEEE o] %’55“’3 A o2de gl Frstd, Fadolw 2] Set-up
wAl S standZt WaveZ} A3t %] @ whA 2 Standel @4 Ao HAE HuE gr¥ £ de HHL
2 F=stA

4) Off-line Profile @ ¥ Aralo] Simulator® 71231 ¢
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