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Equipment of New Ultra-High Speed Continuous Annealing Line

for Tin Mill Black Plates

Naoya Sato  Shinichiro Mute  Yuji Shimoyama
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Fig. 1 Lavout of No.d CAL
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Table 1 Main specification of No.d CAL

Thickness (mm) 0.15 ~ (.40
Strip
Width {mm) 600 ~ 1067
Max. weight (t) 22
Coil Inner Entry {mm) 419, 508
diameter | Exit (mm) 406, 419, 508
Entry (m/min} 1200
Maximum Furnace (m/min) 1000
speed
Delivery (m/min) 1400
Furnace capacity (t/h) 100
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Fig. 2 Relation between actual tension and calculated critical
tension for buckling

(a) Initial crown at the room temperature

(b) Thermal crown {c) Effect of gas jet cooling
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Fig. 3 Schematic diagram of roll thermal crown control
in furnace
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Fig. 4 Stable threading region without buckling for ultra low
carbon steel in No.d CAL and in cenventional CAL
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Tabie 2 Main automated items

Section Ttem Contents
Band cutting
. . Coll insertion in reel
Coil handling .
Diameter change of reel
Entry Top/end reject and threading
Sleeve handling| Drawing out and removal
Scrap handling | Conveying to outdoor serap bag
Strip tempera- | Furnace temperature calculation
Furnace K L. .
ture control [ Cooling condition caleulation
Rolling condi- | Rolling force and tension calculation
tion control | Flatness control
Mill Shuttle transporter
Work roll )
handlin Automatic crane
an
& Work roll changer
. Flying width change
Side trimmer y & . & . .
Reject of width changing portion
Qiler Change of kinds of oil
Coil dividing
Quality assurance
Coil tail end stopping
Delivery Weld marlker insertion
Products . . . L
. Sleeve handling and insertion in reel
finishing .
Diameter change of reel
Drawing out of coil
1D marker
Coil insertion at inspection line
Scrap handling | Conveying scrap to outdooer scrap bag
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Fig. 5 System configuration of No.4 CAL
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Fig. 6 Production record of No.d CAL
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Table 3 Operatlon record of No4 CAL in 1995

Item I\ect)rd
Operating ratio 96.2%
Strip brealk in the furnace 0.2 times/month

Strip break out of the furnace 1.8 times/month
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Fig. 7 Prime yield of conventional CAL process and No4 CAL

in comparison with batch annealing furnace process
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Fig. 8 Comparisen of production cost in conventional process
and new process
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