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for eliminating the restrictions
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Pattern of strip profile
"Cat's ear"occures!

Fig. (1) Very simplified model of "Cat's ear”

occurrence
Table (2) Specifications
Shift Stand : F1-F6
Shift Range : 75
Type : Screw Drive Calculating maximum and minimum crown for each

stand considering marginal shape of interstand.

'

Estimating final stand crown and shape control-

%) ability and obtaining entry crown to final stand.
1.2+ New logic L
- .
, online Calculating strip crowns for upstream each stand
L= using maximum crown controlability.
0.8} ! l
]
! Judging the crowns of 1st stand delively value
0.4} ' and 2nd stand entry one. In case of crown
) ' unmatching, modifying crown value of downstream
stands.
b o B S N
'85 MAR APR MAY JUN JUL AUG SEP
Fig. (2) Percentage of over 20u "Cat's ear” Fig. (3) Algorithm of strip crown schedule
occurence on the strip of 1m width for obtaining aimed crown
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Strip crown
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8o/ 0 8 Strip size : 3.0mmX880mm

Thermal crown + 180 um

(F1 ~ F6)
~50

50 100 200 300 400 ( without shift )

intermediate roll position & (mm)

Fig. (4) Crown control capability

thickness 2.3 — 3.0mm
width 789 —1162mm

~—— Aim of crown

------ Actual crown

No. of coils after roll change

Fig. (5) Result of automatic crown

set-up control
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Samoling time 12ms Metal-in signal
Gate open H Gote close

Dt High-speed counter

ME1l motor Forword sltp
calculation
~PLG '

t
P n=600 pulse/REV FSUL

e L/C

(i+1)stand (1) stand
Vs Vs-t £st
£ o 1 el 1 " 1 e (1)
¢a= xDi . N/n @

where f ; Forward slip
Vs  Material speed
VR ; WR surface speed
esr ; Distance between (1) and (i+1) stands

S i)

Silicon steel

F1 (High-chromium rolls)

e

I ]

18 = No. ot coits aftas roll chanas
+ t ©. Of coils after roll change
f'““" steel . (High-chromium rolls)
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?ilicun steel £ (High-chromium rolls)
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€a ; Length of WR rev. during the time (t)

t ; Time between (i) and (i+1) stands metal-tn
N . Total pulse count during the time (t)

n ; PLG pulse count per one rev. of WR

Di ; WR diometer

Forward sitp con be obtoined from equotions (2) and (1),

Fie. ®) Forward slip measuring system

Trends of the coefficient of friction ()

during a mixed grade rolling. ( Silicon
steel and low carbon steel)
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Table (3) Comparison of schedule restrictions

Restrictions Conventional SFR
Shift from narrow to Onn Free
wider width
Thickness ch 1/2~2times 1/4~4times
Rolling length with 2 3Kn 9 OKn
the same width
No. of work roll curves 8 1
No.of C.C.slab widths 30 11
grouping
No.of mixed rolling with (0] 5
different steel grades

conventional operation

SFR operation

slab first harf charge |slab
stock yard | #1CC I stock yard #1CC
300T/H] | 300/ 300T/H 300T/H
CCR, DHCR DHCR CCR,HCR DHCR
#1 #2 #3 #3
DHCR DHCR DHCR
""""""""" DHCR
CCR CCR CCR
l ]
Mill line 600T/H Mill line 600T/H
Sch-No. 1 2 3 Time Sch-NoJ 1 2 3 -Time

#1F'ce | CCR | DHCR | HCR

#2F 'ce | CCR | DHCR | HCR

#3F 'ce | CCR | DHCR | HCR

#1F'ce | CCR | HCR | CCR

#2F'ce | CCR } HCR | CCR

“#3Fce | DHCR

Fig. (8) An example of difference between conventional
and SFR operation

Consunption/

(for mild steel)
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Shift from narrow ‘83 '84 '85 '86

BU v, to vider vidth (an) j&—— 250 —>}=— 350 > Free
Fig. (9) HCR ratio,charging slab temperature and fuel consumption
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