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Synopsis :

The world's first multipurpose continuous annealing line facility started operation in
July 1980 at the cold rolling plant, Chiba Works, Kawasaki Steel Corporation (KSC)
and achieved steel production of 15000t in September. Steels to be produced involves
five types; high temper tinplate, low temper tinplate, non-oriented electrical steel,
high-strength cold rolled sheet steel and ordinary cold rolled sheet steel. In order to
produce these five steels a single continuous annealing line, several technical
innovations have been achieved in the mechanical,electrical and instrumental fields
such as steel strip cooling system by gas jeb as fast as 50°C/s, intrafurnace tension
control and steel strip temperature control. A unigue design and arrangement of cooling
sections with multiple functions have also been developed by applying three modes of
heat cycle. KSC has successfully eatablished the production system and operation
technology for producing five types of high quality steel with high productivity at low

cost.

(c)JFE Steel Corporation, 2003
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Synopsis:

The weorld's first multipurpose continuous annealing line facility siarted operation in July 1980 at the cold
rolling plant, Chiba Works, Kawasaki Steel Corporation (KSC) and achieved steel producticn of 15000t in
September. Steels to be produced involves five types; high temper tinplate, low temper tinplate, non-oriented
electrical steel, high-strength cold rolled sheet steel and ordinary cold rolled sheet steel. In order to produce

these five steels a single continuous annealing line, several technical innovations have been achieved in the

mechanical, electrical and insirumental fields such as steel strip cooling system by gas jeb as fast as 50°C/s,

intrafurnace tension control and steel strip temperature control. A unigue design and arrangementof cooling sec-

tions with multiple functions have also been developed by applying three modes of heat cycle. KSC has suc-

cessfully established the production system and operatien technology for preducing five iypes of high quality

steel with high productivity at low cost.
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Fig. 1

(7 No.2 brush scrubber
(8 Pre-treatment tank

{0 Pre -treatment tank

P No.1 tension control unit
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13 Furnace

(1 No.2 tension control unit
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{® No.1l and 2 tension reels

Layout of KM-CAL
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Tablel Specification of KM-CAL at Chiba Works

Item Specification
Thickness, t (mm) 0.15~1.2
Strip
Width Imm) 4571 300
Weight {t) Max.21.0
Coil
Diameter {mm) Max.2 134
Annual production (t/year) 360 000
Production time {hiyear) 8200
Entry section (m/min} | 700{¢<0.7}, 250(t20.7)
Line Center section (m/min) | 600( » ),220{ « }
spaed
Exit section  (m/min) | 700( * ),250( « )}
Line Total {m} | 150
length | Furnace (m)| 70
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High temper
tinplate Heating Soaking Holding Controlled cooling Cooling
Electrical steel
Dual phase steel Heating Soaking Rapid cooling 1
Low temper
tinplate Heating Soaking Rapid cooling 2 Holding Cooling
Ceold rolled sheets

= HS: Heating section,

$5%: Soaking section,

CS: Cooling section

Fig. 2 Structure of the furnace and function of each section
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and heat cycles for KM-CAL

Size range Maximum soaking|
Steel type temperature Heat cycle
Thickness Width k
High temper tinplate 0_1—750 60 609_1 000 700 /_\
Electrical steel 0':1?0 70 80971 100 900
) g
RC1
Dual phase steel 0'@1 2 60{3_] 100 909 /—\
. 0.15 600
Low temper tinplate 750
v ~0.60 -1000 RC2
Cold rolled sheets 0'1?1 9 0{3_1 100 850

RC:Rapid cooling

Table 3 Key

factors and operational measures for each material

Steel type

Key factor

Measure

High temper tinplate

Electrical steel

Stable high speed

operation

{DOptimization of hearth rolls in
terms of profile and surface
quality

(Z)Accurate tension control in the
furnace

(3)Optimum arrangement of hearth

rolls

Dual phase steel
Cold rolled sheets

Cooling rate control

(DApplication of adjustahle cooling
system using gas jet

(@Development of radiation
thermometer with high aecuracy

(DAccurate computer contrel

Abundant cooling capacity

Development of gas jet cooling
system with high efficiency

Low temper tinplate

Strip shape control during
rapid cooling

Low tension operation in the

furnace

Stable high speed operation

Same as the uppermost column

st B Eln ko T,
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Fig. 7 Schematic flow diagram for dynamic control of strip temperature
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Table 4 Research subjects on rolls m multipurpose CAL

Type Factor

Related subjects to be presented

t=0.4 t>0.4

Hearth rolis | Diameter

DGuttering
ZFluting
(3 Degradaticn in mechanical

properties of strip

Profile Mis-tracking Heat buckling
Surface guality Mis-tracking Pick-up
Material guality Pick-up

Bridle rolls | Material guality @DSlip

(Z)Roll abrasion

Other rolls Diameter

Fluting

Profile Mis-tracking

Surface quality

Mis-tracking
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Fig. 9 Fluctuation of stvip tension when strip tension or line speed changed
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Table 5 Typical chemical composition of steeis
Chemical iti 2
Steel type emical composition (%) Aimed quality
C Si Mn P L] N Al sol | Others
0.04 0,26 0.04
i i = = — -
High temper tinplate 0,06 =0.03 .35 =0.020/=0.020|=0.004 —0.06 T4-CA
0.02 .25 0.04
i = = = .
Low temper tinplate —0.05 =0.03 ~0.35 =0.020{=0.020{=0.004 .06 T3-CA
003 <0052 <o 020 <0 020 <0.0040 %2 [[]C;%J 40 kgf/mm? class
P e e S —~0.06| - p_55|(CHLY40)
Dual phase steel - (NbJ
0.08 1.00 1.6 0.02 80 kgf ‘mm? class
=0.025(=0.020] - 0.930
~0.10| ~1.20{ ~1.8 ~0.08| =g 050 |(CHLYS0)
0.03 0.30 0.02 JIS SPCC
= = = =
Cold rolled sheets 005 =0.03 —0.35 £0.020/=0.020|<0.004 0 04 e
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Fig. 10 Typical heat cycles for each type of steels
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Fig. 13 Distribution of mechanical properties of dual phase steel (CHLY 40 0.7mmt)

Table 7i>:5F, KM-CAL {3 ¥ FREBEM L Y
Lo HEILT B, S F TS S R
FETE 2 R T H b

AR TR L 22 0 M ORI S H T
KM-CAL{Z £ ) BE L 72 MITEAE ) B iy waﬁme
CEIC4E b BRI & Table 8 (27, EEMINUTE
TS, RO+ —7" > 2 Abebliz & BBLIE
B X HLLE T O, MR X1 A,

Table 6 Mechanical properties of dual phase steel

Brand YS TS El | YE1| YR

ran (kgf/mm?) | (kgf/mm?) | (%) | (%) | (%)

CHLYS80 | 42.¢ 86.7 22.1 0 48.4
{1.4mmi)

Table 7 Mechanical properties of JIS SPCC class
cold rolled sheets

YP TS El | ¥ Type of
'(kg‘f/mmzl (kef/mm?)| (%) value| material
KM-CAL| 21.4 32.3 44,011 69 |COontinuously
cast slab
Batch 21.9 332 |44.51.33 |Covped
annealed steel

Table 8 Chemical composition and mechanical
properties of extra deep drawing quality
cold reolled sheets

Chemical )
camposition | C.°0 qq5 51 7g g1 Mn7g 13 Al7g o35 Nb.g 4
)
YP TS zl P _
Mechanical | 1of mm?) |1 kgt mm?i | (%1 value Annealing
properties
15.3 29.4 51.2 2.2 860° C > 1min
Q. 8mmt!
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