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Synopsis :

The multipurpose continuous annealing line developed by Kawasaki Steel Corporation
(KM-CAL) has rapid cooling and overaging sections to additionally manufacture
soft-temper tin mill blackplates which have so far been produced by the bath annealing
process. Further, improvementes such as in-furnace bridle rolls are incorporated in this
continuous annealing line to permit rapid cooling without the deterioration of flatness
even in extra-thin steel sheets. The conditions for the production of soft-temper tin mill
backplates by KM-CAL are: (1) use of low-carbon AL-killed CC slabs of 0.02 to 0.07%C
and not more than 0.003%N, (2) hot-mill coiling temperature of 620°C, (3) continuous
annealing conditions: recrystallization temperature of 700°C, raded cooling rate of 40 to
70°C/sec and overaging at 400 to 450°C for 60 sec, and (4) temper rolling with a low

reduction of 0.8%. Commericial production was successfully carried out.
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The multipurpose continuous annealing line developed by Kawasaki Steel Corporation (KM-CAL) has rapid

cooling and cveraging sections to additionally manufactuze soft-temper tin mill blackplates which have so far

been produced by the batch annealing process. Further, improvements such as in-furnace bridle rolis are in-

corporated in this continuons annealing line to permit rapid cooling without the deterioration of flatness even in

extra-thin steel sheets. The conditions for the production of soft-temper tin mill blackplates by KM-CAL are: (I}
use of low-carbon Al-killed CC slabs of 0.02 1o 0.07%C and not more than 0.003%N, @ hot-mill coiling
temperature of 620°C, (3 continuous annealing conditions: recrystallization temperature of 700°C, rapid cool-
ing rate of 40 to 70°C/sec and overaging at 400 to 450°C for 60 sec, and @ temper rolling with a low reduction

of 0.8%. Commercial production was successfully carried out.
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Table 1 Chemical compesition of CC Aluminum-killed steel and hot relling conditions

(wt% )

Steel C Si Mn P

NTorat N as AIN

D-1 0.035 0.018 0.27 0.017

0.011 0.045 9.0029 0.0020

FT :835°C, CT:520°C, Thickness of hot coil I 2.6mm
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Fig. 3 Effects of heat cycle on hardness of blackplate
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Table 2 Hot rolling conditions and chemical composition of annealed samples

Hot rolling conditions Chemical composition (wt%)

Symbols | Finishing Coiling
temperature | temperature | C si p S | Al | New |NasAIN| Ny —N as AIN

s C)
A-1 O 860 540 0.0608 | 0,016 | 0.25 | 0.017 | 0.008 | 0.024 | 0.0023( 0.0012 0.G011
A-2 & 860 620 0.008 | 0.017 | 0.25 | 0.017 | 0.008 | 0.025 | 0.0021| 0.0012 0.00409
B-1 | 855 535 0.067 | 0.018 | .27 | 0.016 | 0.012 | 0.031 | 0.0041| 0.0011 0.0030
C-1 ® 845 540 0.024 | 0.012 | 0.26 | 0.019 | 0.014 | 0.047 |0.0023| 0.0013 0.0010
C-2 @ 850 625 0.021 | 0.0I1 | 0.26 | 0.018 | 0.012 | 0.047 | 0.0028| 0.0020 0.0008
D-1 D 835 520 0.035 | 0.0i8 | 0.27 [ €.017 | C.011 | 0.049 [ 0.0028| 0.0020 0.0009
D-2 (D 835 625 0.034 | 0.017 | 0.27 | 0.016 | 0.010 | 0,047 | 0.9028 | ©.0027 0.0002
E-1 | 860 540 0.042 | 0.022 | 0.27 | 0.018 | 0.012 | 0.044 | 0.0044 | 0.0020 0.0024
F-1 o 837 515 9.059 | 0.013 | 0.26 | 0.014 | 0.012 | 0.050 | 0.0020| 0.0015 .0005
F-2 () 830 625 0.056 | 0.014 | 0.26 | 0.012 | 0,011 | 0.050 | 0.0020] 0.0019 0.0001
Gl | @ 850 540 0.073 | 0.016 | 0.26 | 0.017 | 0.014 | 0.042 | 0.0023( 0.0015 0.0008
G-2 ‘ 850 615 0.068 | 0.016 | 0.26 | 0.017 | 0.013 } 0.042 | 0,0024 | 0.0020 0.0004
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Table 3 Conditions suitable for producing soft temper
tinplate in KM-CAL

Steel type - C.C. low carbon aluminum
killed steel
Material €1 0.02-0.07 (wt%)
steel
Ny a1 0.003 (wt%)
Ntoat —N as AIN=0.001 {wt%)
Hot rolling Coiling temp. : §20°C
Annealing (700°C x 40s)
Cooling rate (40~70°C/s)
Heating & Overaging
cycle E ¢’ (400~ 450°C X 60s)
Time
Tempgr Rolling reduction : 0.8(%)
rolling
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