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Development of Controlling Technology for Strip Shape in 20-High Sendzimir Mill

Atsushi Aizawa, Tatsuhiro Kubo, Osamu Uchihata, Kenji Hara

Synopsis :

Flexible shaft backing assemblies (FSBAs) have been introduced into an actual 20-high Sendzimir mill to enlarge the strip shape control
quantity of the As-U crown adjustment, and strip shape control technology using FSBAs has been investigated. To begin with, a simulation
model for predicting the shape of cold-rolled strips in the 20-high Sendzimir mill was developed considering the deflection characteristics of
FSBAs. From simulations carried out using this analysis model, it was found that the strip shape control range was extended by the intro-
duction of FSBAs, mainly toward the quarter buckles side and edge waves side. Thus, strip shape control technology with the combination
of FSBAs and the first intermediate rolls given a concave profile partially (concave rolls) was investigated to improve quarter buckles.
From the simulations, it was found that quarter buckles were improved by optimizing the concave roll profile. In experiments using rolls with
the concave profile in the 20-high Sendzimir mill, it was confirmed that quarter buckles were improved under extensive rolling conditions.
It was also confirmed that better strip shape was obtained by combining FSBAs and concave rolls than using only concave rolls. FSBAs

and concave rolls have been applied to commercial production and have contributed to the improvement of strip shape.

CEDT = FMOTIROYEEIZHMTH 5 2 & 2l

1. ¥ § LT3 23,
—77, As-UMBERICOWTIE, Ny 27y 7Fa-
AT vV A EWEM OGHEL T, 208+t v VOXRTY ¥ 7 OFEFBEDHE 2 o - vB L
VITHEEBEPLLBHIN TS, 208V 37 Bl -VvENALTY -2 0 - VIZEZ BN
JEIEROIRFIEHTE & LT, #F1he-vy 7 b W, X7Y Y TOEEHFBEIIG LT -7 2 - )LD
BXUONy 27T -NIZXB 75 Yk (As-U TebHREREIVNES L, BIRHIBREIVN S W e v ) K
TKERE) D3 B A, 208k vV I TIEEMRIL 4 B Wb, ZOMBIIH LTI, As-UREHM O IR H]
LRSS 6 B IERRIC LIRS 2 &, T~ 20 - VAVMET HWEERELL, H1HPHT -V 7 FEOMARICE
BT EIPE DR & & A5 1 — L OB & 7 IR 2 KT 5 720, 770 As-Uiipts )
D, 74— FMOEELRLT L, BRIFRELBERE#HS RNy Ty TA-VOT Y TYVEIIAY v MITL%
CERAESTIEIR V., COMEERERTADIC, F1 i L72FSBA (Flexible Shaft Backing Assemblies)®’
BT - Vo7 - S EREBEIFLT 228108 ) 7 4 - BEALEN TV 5,
FIOTEIRZ GG LG5 H 5, 72, EHLDHE EH O, BAORMEAMEHNTE S L L b1
1HHg-vicaryr-7RKo7a7 4 - Vvaft535% BRENL R W) BUIrS, 208tE YV I 7THIERE

MBI LA AR — & FAERFER
PHRBLE T ROETREA T — & FAETH
LEAREFER LR SR

H ¥ B9 4 £z 3 No.88(2007)



208t v T X TR O TR IS O B 5 11

ICFSBA%EA L7, L2 L, FSBAD 72 b AYE%E ZRE
L 72208t v ¥ 3 7RI O TEARBIAEH AN (2 B9 5 il
ZA SNV, 22T, FSBADEAIZdH 725 Tld, FSBA
DTEIRGNEEYE O FEAT AW FE 22 208 & >~ ¥ 3 7 JEHERE
DILIRIFHTE 7V ZREGE L, TEAIRTBIBEAT O BIFH Y
MATZ, Z2LTC, 74— 70l ok 5, FSBA
DIERHHHPHILRZ R 2 AREH T 5720, FSBAL
Ay -7RTOT 4 - VEMNGLZEL RO -
(avr—7u-)) OMETICI IR R L,
FHE TIIRYGE RN R & WGE L 72O THRIET 5o

2. FSBADOKIE

Table 1 12733 FSBAZEA L2208t > ¥ 3 7IEE
BoNy 77y 7 - ViE 5 HORTY) v 7L 6O

Table 1 Specifications of 20-high Sendzimir mill

Number of bearings 5

Number of saddles 6

Shape control actuator First intermediate roll shift

As-U crown adjustment

Work roll diameter/mm 90
Work roll length/mm 1330
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Fig.1 Outline of FSBA (Flexible Shaft Backing Assemblies).
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Fig. 5 Schematic figure of FSBA for the analysis model.
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Input of mill dimensions and rolling conditions

¥

Assumption of inter-roll angle ( ;™)
and contact range (q;™>0)

¥

Assumption of rolling force distribution (P;)
and tension distribution ( o;)

v

Calculation of inter-roll pressure
distributions (g;™) and deflection of rolls

¥

Calculation of outlet thickness profile
v

Calculation of rolling force distribution (P;')
and tension distribution (a;’)

¥

—<NO P; = P and oj=o0y >

YES ¥
| Calculation of inter-roll angle (6;™) |
NO ¥
—< g;™ (al)>0 and §;m=g; >
YES ¥
| Data output |

A4

Fig.6 Flow chart of the analysis model.

FSBAZMliH L, ZHAKIL700~ 1260N/mm?>? iR EH
122V CHRIFE0.6mm~3.0mm, #HIEI10mm~1080mm
DOHPHTIEIEEER 21TV, TEIRHTE 7V O K5 B % Wik
L7zo B, 727 VHEOHAMRMER 0 FEIZHEE L
TEBREIT > 720 Fig. 7 \HRGEE (A4 5 50mm iz &)
BLOZ o+ - FE WIRO1/4D060E) OBEH LI x
FTAMMUOFEEIIOWT, FHREMEENHOIKEZRT.

T T s

Z n=26 Z n=26

g 1t * 4 g 1t i
s =

Z 05p . 1 = ost ]
3 R S

=] > o

5} OF 2%, - 9] ot u
E 3 £ .

g-05 1 g-osf -
o U gL -0.

M 1 Il 1 1 > 1 Il 1 1

m m

-05 0 05 1 15
Calculated value/10~3

(a) Edge

-05 0 05 1 15
Calculated value/1073

(b) Quarter

Fig.7 Comparison between calculated elongation difference
and experimental elongation difference.

ZZT, EIMEIET - 2% A4 FE I TH A4 N
ETEAL TV b, B, 74 — Ziowndhiicswy
THRMREMEE FEREIT R =L TB Y, KFHET NV
3208t > ¥ X TIEEREIC BV CFSBADSE 2 B L
R I 2L -2 arz2fih) ) ATHNTH %,

4. FSBADMRSIRHIEM4FIE DR

208 VYV I THIEROEIRBNETFTVICL D,
Table 2 DJFIESLMACTHE 1 MO -V 7 MiELsEB &

Table 2 Rolling conditions

Work roll diameter/mm 90
Work roll length/mm 1330
Yield strength/N/mm? 1050
Strip width/mm 1000
Inlet thickness/mm 0.88
Outlet thickness/mm 0.80
Rolling load/kN 3000
Position of first intermediate roll Ls/mm 350~500
with Edge Se/mm —0.650~0.650
As-U crown | FSBA Quarter Sq/mm —-0.325~0.325
adjustment | _.. | Edge Se/mm - 0.390~0.390
FSBA Quarter Sq/mm —-0.195~0.195
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Fig.10 Effect of FSBA on shape control range.
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Fig.18 Strip shape variation in the rolling direction.
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Fig.19 Effect of strip width on improvement of quarter buckles
with concave roll.
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Fig.20 Effect of outlet thickness on improvement of quarter
buckles with concave roll.
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