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Synopsis :

Operational conditions of a curved-mold type continuous slab caster have been studied
in order to produce defect-free slabs for enamelling steel sheets, KM, newly developed
by Kawasaki Steel Corp., with minor additions of C and B. Cracks along the half
thickness line of slab sections have diminished by precise controls of B, Mn and S
contents, an amount of specific cooling water, and casting speed. B content of liquid
steel could be adjusted by a little addition of Al in an RH degasser and by preventing
liquid steel from air oxidation. Surface defects have been reduced by new CC fluxes

without F-ion.
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Operational conditions of a curved-mold type continuous slab caster have been studied in order to

preduce defect-free slabs for enamelling steel sheels, KTM, newly developed by Kawasaki Steel Corp.,

with minor additions of C and B.

Cracks along the half thickness line of slab sections have diminished by precise contrels of B, Mn and

S contents, an amount of specific cooling water, and casting speed. B content of liquid steel could be

adjusted by a little addition of Al in an RH degasser and by preventing liquid steel from air oxidation.

Surface defects have been reduced by new CC fluxes without F~ ion.
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Table 1 Casting conditions and defect frequency of tested slabs
* *k o !
S Castmg condlt{ons ‘ Chem}cal compusnton (wt/) ‘ Defect I Bulging
Type Super heat Casting SSSlciltf]C | ‘ f frequenLy: amount
in tundish speed ‘ & ‘ C " Mn | S AL B o :
(°C) : (m/min) I water ; ; i : (%) H (mm)
- L LY ke I |
] T | - :
A ‘ -7 ! 0.75 | 1.28 0. 008 0. 01 0.12 0. (?1.3: 0.0100.0116 100 2.5, 3.0
i ! P L i -
B —6 0.62 1.34 } 0.009 0.02 0.37 0.0089 0.0120.0103 71
S b : . |
| | | } ‘ ‘
C 13 0.75 1,49 0.007 0.01 0.08 0.010‘ 0,012 0 57
| | i T I
\
D 20 0.71 ‘ 0.84 0.009‘ 0.01! 0., 29: 0. 009‘ 0.0050. 0099 20
" |
. [P o050
E 25 0.63 : 0.73 ! 0.00Bi ().02i 11{ 0.009 G.0050. 042| 0
R ‘ ! N B e e e - -
F 26 i 0.79 ‘ 1.60 0. 048| 0.02 (}.37‘ 0.011| O.DGOI0.0040| 1] 2.0
o . I I D N
| | o
G 31 | 0.65 1.65 0. 030‘ 0. 02| 0.29| 0.014] 0.038 01 0
B | ‘ ' | |
H 17 0.64 174 | o.028 014 0.3 0 g}g 0.005 0 20, 7L | 3.3, 2.1
. e ___‘ i !
* Slab size; 200 x 1 600mm,
** Phosphorus content; 0.010-0.015wt?%;
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Photo. 3 The typical microstructures in the center of slabs
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Table 2 Mechanical properties of continuously cast steel slabs with very low carbon content

Propertxes at 20°C

Prupertles at 1150°C

Type /iZ /ﬁfiw ann/e;}gd* ) Surfa
o e N i TStk
A 23 U BTN B 23 1.5~1.8
B | 1.5 22 1.6
C 30 26 26 1.6~1.9
D SR Y 1.6 1.4 25 | 1.7~1.9
E 31 | 28 1.8 1.7 25 ‘ 1.8~2.0
F 30 26 1.6 21 1 1.7~1.9
G 1.8 25 1.7~1.8
H 31 1 3 1.5 6.0 1.6~1.8
Z, W, L: Directions of samples, parallel to thickness, width and length of tested sla

* Annealed 16h at 1200°C
14 ¢ - Half thickness of slab

_ uFrequency
ce- L :of defects
X% (%)
28~32 100

; 31 71
| 36~44 57

3961 ; 20

40)~50 | 0
‘ 33 0
| 36 0
‘ 3844 ! 50
bs

1005

(b) C slab

Photo. 4 Scanning electron micrographs of fracture
surfaces after V-notch Charpy test

B4R o river pattern 45 % I¥ tongue A3 Photo. 5 £+ v K5 1 + A MIEM T
£xh %, Photo.d (a) o & 5 /o K &7 BEGE 0] HERLHTHL, Zhrm

i (Bl RO ESG-S s % <, Photo. 4 (b) (U Bm AT F T L T
G ESV R R D, BRI SR o F(r vy o dT=2"-6"C)
dimple pattern & B Hh 4. 2 o338y, Mn/S (2) MO AN FS THEE LA 7 e A
e R E AT LOEBE AR o L 26 BT o B L T D, Xl
wL T D FAFSARESR I



Vol. 8 No. 2 (LS A5 R A s ”JJ'J_i*;cﬂfJui—’J‘ T

194

Photo. 5 Equiaxed dendrite crystals observed ) ‘ fz'
in the central zone of A slab
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