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Synopsis :

No.3 continuous casting machine at No.1 steel-making shop in Mizushima Works of
Kawasaki Steel Corp., has a dual-role capability, the first in the world, of casting both
large section blooms and beam blanks and has been successfully operating since
October,1973. In continuous casting of beam blanks, various kinds of defects were liable
to occur because of its complicated from, but nowadays improvement in cooling
conditions, adoption of suitable mold powder and complate maintenance of machine
have made it possible to send almost all cast blanks to the next process without any
surface conditioning. Casting speed has also been increased without quality change by
adopting supporting conditions for preventing flange deformation of cast blankes, after
calculation of stress distribution of solidified shell and studying new way of cast blank
support. Operetional results are as follows: (1) Castubg time ratio: 90.6% (2) Frequency
of break-out: 0.02% (3) Yield of cast blanks: 99.6% (4) No surface conditioning: 99% or
higher

(c)JFE Steel Corporation, 2003
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No. 3 continuous casting machine at Na. 1 steel-making shop in Mizushima Works of Kawasaki Steet Corp.,

has a dual-role capability, the first in the world, of casting both large section blooms and beam blanks and has

been successfully operating since Qctober, 1973,

In continuous casting of bearn blanks, various kinds of defects were liable to occur because of its complicated

form, but nowadays improvement in cooling conditions, adoption of suitable mold powder and complete main-

tenance of machine have made it possible to send almost ail cast blanks to the next process without any surface

conditioning.

Casting speed has also been increased without quality change by adopting supporting conditions for pre-

venting flange deformation of cast blanks, after calculation of stress distribution of solidified shell and studying

new way of cast blank support.

Operational results are as follows:

(1) Casting time ratio: 90.6%
(2) Frequency of break-out: 0.02%
{(3) Yield of cast blanks: 99.6%

No surface conditioning ratio: 99% or higher
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Table 1
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Gieneral specifications of the continuous casting

machine for beam blanks and blooms

Steel furnace

Furnace Lapaclly

Type of steel to be cast

IBU‘[ (max. 2001

3 LD cenverter units

L 0 SO/J, MnAl 504

Type

humbe: nf strands

All upper ground curved type

4

.Strand center dislance

Beam blank sizes

2.2m/2 4m/ 22m

400mm><450mm>< 120mm N
287mm X 560mm x 120mm*

Bloom dimensions

Bending radius

240mm X 400mm, 306mm X 400mm ,
400mm X 560mm

12 500mm, 22 000mm

Pinch roil

- Multi-type, 2 point unbending

type

Length from meniscus

to torch cutter

41 636mm

Cutting length

4 000mm— 12 000mm

Tatal height of facilities

113 500mm
1 150mm

FL
FLA4

Casting floor :

Pass line:

Casting time

Cutter

Approxlmatelv one hour ~heat

Messer type gas cutter, 2.~btrand

*Future operations
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Fig.1 Nomenclature and size of continuously

cast heam llank
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I'ig.3 Schematic drawing of the mold for beam blank
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Table 2 ryp( of materials cast by B3, caster and casting condition
. Shield Casting | bpré_v
. . Steel cooling
I'ype of material ——— R =1 speed
grade Ladle - Tundish — mold rate
tundish (im/min) | (Iikg)
General structlure 40kg/mm* o Open + ! 1.0 ~1.2 1.25
i ) en e -
Welded structure ‘ ")ng"mm" i Semi-immersed nozzle ; (.85 0.92
Atomospherie 40kg/ mm” 1L0~-12 1.25
corrusion resistant i Opcn + S — o
steel for welded structure| S0kg/mm’ — Ogen or o 0.85 | 092
- — . Semi-immersed nozele f—————4 -
Steels as | Shrouding I
Mari . designated | nozzle 0T 0.75 127
arine environments in immersed nozzle 3 R
ASTM AGQO
5Y30, 3Y40 :
. . as Open -+ !
Sheet pile of flat type Open . 0.85 0,92
designated Semi-immersed nozzle
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Table 3 Typical defects of beam blanks and

Longltudmal faclal

cracks in web

their preventions

!)?(‘reasing sulpher content in
steel

Adoption of appropriate mold
powder

Miminizing the deviation of
moeld oscillation

Appropriate cooling in a mold
Mild cooling in upper secondary
spray cooling zone
Appropriate spray distribution

in cross section

Longitudinal facnal

cracks in flange

Minimizing the gap at the
seam of mold copper
Uniform cooling in the seam
portion

Powder casting

Intensive spray cooling in
web portion
Strict maintenance of roll

gap

Internal cracks in

flange tjp
f\ \f/
LL/ \

Intensive spray cooling in
web portion

Decreasing sulpher content
in steel

Strict maintenance of roll

gap
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Table 4 Effect of mold taper on longitudinal
facial cracks

Bloom with longitudinal facial

cracks in web (%]

Mold taper

High Mn stcel
with Nh and Cu

1.33
0.51

40kg/mm®- steel

¢.02 i
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Table 5 Operational results

Item o VResu]ts V
R;} of ca%tmg !'.lme_ l:.:%.) . 7970.4 -
7‘1:;[1 - o (’%; i ..-___—9_9,5‘ o
7F'requ9ncy of break out (%) 0[12_ o
Ratm of rnmpleted hzs {%) V : 100_ o

Number of heats in sequence

per tundish ' 109
Number of heats in sequence |
36.4
per dummy bar
{'79 July—Dee.) Hl[)kg’mmz grade
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Table 6§ Typical properties of tundish nozzle

— I S—
e _ Classification : Conventional
Ry . Present type
P rnpertles \ . lype
z\ppalenl porosity %1 14.6 32 5
Water absorptien (%) 3.0 i 3.9
Apparent density 5.63 4.52
Bulk density 4.81 1.94
Crushing strength (kgf/cm?) 1150 ! 1373
Refractoriness under load 1700 ~1700
T, . CJ
0.35
Th | BT 0.64 at 1000°C
ermal expansion (%] Ca 1500°C 0.75
at 1500°C
.Permanent linear change 0 0
at 1500°Cx2h (%]
b}U; 0.6 336
A] ()n 0.5 1.1
Chemical R
- . Fe. Oy 0.5 0.2
compesition (%] S
Zr0y 94.0 64.5
13 CaQ 4.0
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