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Equipment and Operation of New Ultra-High Speed
Continuous Annealing Line for Tin Mill Black Plates
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Synopsis:

At Chiba Works, newly designed No. 4 continuous annealing line
(CAL) was installed in No. 1 Cold Roliing Plant and commenced
its operation in March 1990. This CAL is expected to satisfy the
recent demand of customers for product quality and also to con-
tribute to the improvement of productivity. No. 4 CAL integ-
rated the continuous annealing furnace, multipurpose cold rolling
mill (which is sble to gain wide range reducticn), and finishing
equipment. Combining the muitipurpose cold rolling mill and an-
nealing of ultra low carbon steel made it possible to produce all tem-
per grades tin mill black plates on No. 4 CAL alone. New ad-
vanced tension contral system and the technigue for buckling pre-
vention were developed to achieve a high operating speed of 1000
mfmin in the furnace for ultra-thin tin mill blackplates with a thick-

ness of 0.15 mm. Moreover, full automation was accomplished.
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Fig. 2 Location of No. 4 CAL in No. 1 Cold Rolling Plant

Tahle 1 Main specifications of No. 4 CAL

Thickness (mm) 0.15~0.40
Strip

Width {mm) 600~1 067

Max. weight (1) 22
Coil Inner | Entry (mm) 419, 508

diam-

eter \ Exit {mm) 406, 419, 508

Entry {m/min} 1200
Maxin;;‘:;d Furnace  {m/min) 1 0600

Delivery  (m/min)} 1 400
Furnace capacity (t/h) 100
Annual preduction (tfyear) 560 000
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Fig. 3 Layout of No. 4 CAL

Photo 1  View of cold rolling mill and exit looper

Table 2 Specifications of roliing mill

Mill type 2 stand tandem (4-Hi)
Dry skinpass
Rolling mode Wet skinpass

Double reducing

Work roll diameter  {mm}

500 ~550

Backup roll diameter {mm)

1200~1 300

Motor power No. 1 stand

2200 (twin drive)

(kW) No. 2 stand

1100 (single drive)

Work roll bearing type

Tapered roller bearing

Backup rol! bearing type

Roller bearing

Type of screw down

Hydraulic screw down

Bending force (tf/chock)

+60 {Inc.)
—860 {Dec.)

Roll erown control

Taper piston backup roll

NN Bk EFER Vol. 23 No. 4 1991
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Fig. 4 Manufacturing process of tin mill black plates by KM-
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Fig. 5 An example of d
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(_Conventional tension control system )

Speed Ref. -

( Newly developed system for No.4 CAL )
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Fig. 9 Tension value chart at maximum line speed
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Fig. 10 Newly developed tension device
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Fig. 8 Compariscn of newly
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tension control
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Fig. 11 Change in tension value chart with tension device
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Table 3 Main automated items

Section Item Contents
Band cutting
) . Coil insertion in reel
Coil handling ]
Inner diameter change of reel
Entry Top/end reject and threading

Sleeve handling | Drawing out and removal

Scrap handling Conveying to outdoor scrap bag

Strip tempera- Furnace temperature calculation

F
urnace ture control | Cooling condition calculation
Rolling condi- Egilling force and tension calcula-
tion control
Flatness control
Mill
Shuttle transporter
Work r(}}lgndling Automatic crane
Work roll charnger
. ) Flying width change
Side trimmer . . . .
Reject of width changing portion
Oiler Change of kinds of oil
Coil dividing
Quality assurance
o .
Delivery Coil tail end stopping

Weld marker insertion
Products

S Sleeve handling and insertion in reel
finishing

Inner diameter change of reel
Drawing out of coil
ID marking

Coil insertion at inspection line

Serap handling Conveying to outdoor scrap bag

13 CEOWEEETT, v Y ey TERCTREL LY
HlFshtyv—se—nlk, e—ABELEBI7 L-viIZLD,
FEESOM-EB Shicr— A2 LD T~ FEREEN D, %
O, v TRRAL ) e —AF . VO BRIND,
MO R —A b AR — Y 3y TARRIRD. R BOBIF
l’iT'\"C'?'n-ﬁz:x‘/l:'lwﬁz_p:;o-tﬁgcﬁéh(b%a
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Central computer On-fine computer
( CHIBA WORKS On-line Netwark )
CANS(*1) Super
visor Camputer (*1) CANS I Cold Autonomous Netwark System
{*2) ACE : Advanced Coid Coil Express
("3 P/C ! Process Computer
CANS Netwaork
ACE ("2 jofe} 4CAL P/C JCAL P/C-2 ICAL DFC3
P/C (*3) CTL {Line processing) {Model processing} 150t develupment!
/D Network HCAL Process Computer Data-Highway j
/G CTL
[vresu | [wrcru 7F CRU
Fig. 12 Outline of No. 4
CAL control system (rrc Nework ) (PLC Net\lvurk) ( |DD(,‘ Data-Highway )
ACE PLC Auxiliaty Devices Electrical AGC AFC [nstrumenta- Special sensors
g Coil tail end stoppei DDC DDC onc tion DCS Surface defect-

Weld marker inserter|
Coil marker, etc.

detectar, ete.

Pin-hole detector
Wigtth meter
Thickness gage, et

Roll shop station

Work roll transporter

Supervision of work roll information

Work roll tracking
Work roll transporter tracking

Fig. 13 Automation of
work roll handl-

No.d CAL station
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P/C Automatic crane tracking
:_ Supervision of work roll changing
_\ ¥ Instruction of work rcll transportation
E
— Automatic crane
b
——————— —-
. -
, Sivy »
Work rol!
storage yard <« ‘>
Pulpit Ej Ej Worle roll changer
[T
-— Rolling mill &

No.d CAL

Weld point

Product coil

(@ Controllng the position to match the coil diameter

@ Picking up a piece of paper from hopper and turning the
direction

@ Controlling the position to match the strip width

@ Inserting paper on orders from DDC

Fig. 14 Operation of weld marker inserter
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KM-TEC process
(Nb-modified ultra
low C steel, CAL)

Conventional process
{Low C steel, BAF}

53 T1 n =563
2 ¥ =493 X =487
0] s =138 8 =88
471 ]

# =443

.

Hardness {HR30T)
|

T T T I T T 1 T

1] T3 H =796
60] ¥ =56.5
§=128

n=338

T3
=575
5 =093

Hardness (HR30T)
o
(56

T I T I T T T 1
610 20 30 40 30 0 20 30 40 50

Relative frequency (%)

Fig. 15 Hardness distribution of grade T1 and T3 tinplate
produced by KM-TEC process in comparisonn with
conventional (low carbon-BAF) process
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E a CAL finishing
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o
=
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S ! Annual maintenance
2 ; Instl. of Ni plating equip.
a platwsetd | 1 L 1 L 1
a /3 7 10 91/1 2 3 4 3 i

; 9 12
6 ’ Calendar month

Fig. 16 Production record of No. 4 CAL
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