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Synopsis :

The No.1 Steelmaking Shop of Mizushima Works has in operation two unique units of
continuous bloom casters; one being an 8-strand curved type caster with mold size
ranging from 200x220mm to 250x300mm, having been in service since 1968 as the
biggest of its kind at that time with high productivity, and the other a 4-strand curved
type caster that was commissioned in 1973 and produces not only blooms but also beam
blanks for H-shapes. Blooms cast in the latter extend 300X400mm and 240X400mm in
cross section with beam blank 120xX400xX460mm in web thickness, flange width and web
height, respectively. Such largeness of blooms offer great advantage in quaranteeing the
reliability of products, especially the internal quality of high grade steels such as for
machine structural use, piano wire, steel tire cord, seamless tubes and so on. As a result
of positive efforts promoted using these two casters in applying CC-process to killed
steel in recent years, almost all the steel grades of bars, wire rods, round billets and
structural shapes can be produced through CC-process at present. During the
application of CC-process, various problems had to be faced; surface defects such as hot
shortness cracks, pinholes, subsurface cracks, slag inclusions, center segregation and
non-metallic inclusions. These defects have, however, all been solved by suitable

countermeasures, details of which are reported in the paper.
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Synopsis:

The No.1 Steelmaking Shop of Mizushima Works has in operation two unique units of continuous bloom casters; one
being an Sstrand curved type caster with mold size ranging from 200 x220mm to 250 300mm, having been in service
since 1968 as the biggest of its kind at that time with high productivity, and the other a 4-strand curved type caster
that was commissioned in 1973 and produces not only blooms but also beam blanks for H-shapes. Blooms cast in the
latter sxtend 300 x400mm and 240 x400mm in cross section, with beam blank 120x400x460mm in web thickness,
flange width and web height, respectively. Such largeness of blooms offer great advantage in guaranteeing the relia-
bility of products, especially the internal quality of high grade steels such as for machine structural use, pianc wire,
steel tire cord, seamless tubes and sc on.

Ks a result of positive efforts promoted using these two casters in applying CC-process to killed steel in recent
vears, almost all the steel grades of bars, wire rods, round billets and structural shapes can be produced through CC-
process at present, During the application of CC-process, various problems had to be faced;surface defects such as
hot shortness cracks, pinholes, subsurface cracks, slag inclusions, center segregation and non-metallic inclusions. These

defects have, however, all been sclved by suitable countermeasures, details of which are reported in this paper.
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Table 1

Ladle capacity (t)

Specifications of continuous casters
No.1 CCM | No.3 CCM
200 ] 200

Machine type

! Concast S-type
4-strand bloom and

Concast S-type
8-strand bloom

caster beam blank caster
Start of operation |June, 1968 October, 1973
Tun- | Number 2 1
dish | Capacity (t) 10 25
Bloom size {mm) | 200>220(1.10) |240x400(1.10)
and 200x30000.95) [300>400(0.90)
(withdrawal speed) | 250x250(0.90}
(m/min} | 250x<300(0.85}

Mold level control

system

Automatic speed control by y-ray
idetection of mold level
{ without tundish stopper)

12.5, 22( 2-point

— Bending radius (m) 12.5 .
— 247 4 X% Table 2 (555577, BRI B FE . _ | unbending
Table 2 Steel grades and bloom size (mm)
Grade or application No. 1CCM | No. 3 CCM Note
Carbon steel f hine structural 250250 | 300 dpo | in <ol
arbon steel for machine structural use Bar{ 754)
Rolled carbon steel for cold-finished steel 950X 250 300X 400
bars
Carbon steel Iwn"e rods fer cold heading 950 % 250
and cold forging
Steel rods for chains 250 < 250 300 x 400
Low carbon steel wire rods 250X 250
High carbon steel wire rods 250 % 250 240400 |C=<0.85%
Wire rods for steel tire cord 250 X 250
Piano wire rods 240 X 400
Uncoated stress-relieved steel wire for 340 % 400
prestressed concrete .
Uncoated stress-relieved steel bar for 950 % 250
_p_rfe-stressed concrete
250 % 250
300> 400
7Siam“lies_s steel tubes . 250 % 300 040
200 X 220 240 X 400
*Beam blank
Steel H-shapes 200 % 300 300 < 400 size
o 250X 300 | 400X460x120°
. 240 X 400
7Steel sheet piles ) 300 X 400
Steel bar for concrete reinforcememi kkkkk g:giiig 300 x 400 l
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Bloom size (mm)

Billet sizelmm)

Final product (mm}

80 S . [ Bar in coil (Max. 19¢}
) . | Wire rods 15,5~9. 54
Magnetic particle test
and grinding
950 % 250 Some ! Visual test
950 300 l and grinding
240% 400 —— 1047 - - —Bar in coil (21~ 95¢)
300 400 Rolling without any Magnetic particle test
conditioning and grmdmg
1453 ~— ——-—=— - —Bar (16754
Magnetic particle test
and grinding
207?51
1754 ¢ - - smi—e—— o o= —Seamless tube (21.3~168.34)
11095! Shot blasting, visual

test and grinding

Fig.1 Rolling and conditioning process of blooms and billets
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Fig.2 TInfluence of mold powder and spray cooling
pattern on heot shortness cracks on blooms
with 0.14 - 0.18%C, 0.20 - 0.25%5i, 0.60- 0.80%
Mn, and trace of Al
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Table 4 Mold and spray cooling patterns

{{/min)
i . Spray zone
| Mold - Py ,
; ‘M.SF T i 11 mw wv-v
ZL** ! 700! 300 ‘866 |2700] 2700 8100
1 !2200 20 91 165 | 112 46
Pattern | 11 12200 50 150 18 | 126 | 96
me— 1
Mo 250 70 1% 165 ) 112 } 9%
«  Spray zone just under the mold
** Zone length (mm)
o
: Pattern 1
5 1200} —-— Pattern If
g 1000}
£ memmn
@ 1 zone Ilzone {llzone I¥ -Vl zones
= BOO'IL“ * | ‘ |
7 5 10 5

Distance below meniseus (m}

Fig.2 Calculated bloom surface temperature for
two cooling patterns
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Photo. 2 Transverse section of a pinhole on cast
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Fig.4 Distribution of pinholes in through thickness
direction in blooms with 0.48%C, 0.26%5Si,
0.76% Mn, and trace of Al..
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Fig.5 Relation between Al content and pinhole fre-
quency on one-layer-gas-scarfed surfaces of
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Fig.6 Relation between withdrawal speed and pin-
hole frequency of bloems with 0.13~0.25%C,
0.20~0.30%Si, 0.50~0.60%Mn, and trace of
Al
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Fig.8 Relation between N in subsurface and pinhole
frequency in blooms with 0.43~0.50%C, 0.25
~0.30%Si, 0.70~0.80%Mn, and trace of Al..
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Fig.9 Profile of immersed nozzle
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Fig.7 Examples of distribution of N in through Fig.10 Comparison between two types of immersed

thickness direction in biooms with 0.47-
0.48%C, 0.25-0.27%Si, 0.70- 0.75%Mn, and
trace of Al.y

nozzles in terms of pinhole frequency in
blooms with 0.16- 0.254%C, 0.20- .30%Si, 0.40
~-0.80%Mn and trace of Al..
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Fig.11 Influence of Ar injection into mold on
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