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Round Billet Casting by Slab Caster for High Quality Seamless

Tube Application

Kazushige

Synopsis :

Keiji YOSHIDA, Tsutomu NAGAHATA, Hiroshi 'TOMONO,

KiMurA, and Susumu TsujiTa

At Wakayama Stecl Works of Sumitomo Metal Industries, tube rounds have been supplied by break

down process of concast blooms.
casting trials have been carried out.

(1) Round billet casting trials have been carried
vertical type slab casters,

For the further drastic rationalization of the process, direct tube round

out by minor changes of the existing curved and

(2) Surface and internal quality of round billet have been found excellent.
(3) Round billets may be rolled to seamless tubes without surface conditioning.
(4) To reduce the center porocity, enough care must be taken, especially for super heat in tundish and

casting speed.
(5) Equiaxed crystal zone of cast round billet have
ing Magnet Stirrer).
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Table 1. Specification of slab casting machine used
for round billet casting.

Item

No. 1 Slab CCM

No. 2 Slab CCM

Steel making

furnace 90t B. O. F 160t B. O. F
: Concast Concast
Machine type V-type S-type (10mR)
Number of | 9
strand
250x  400~1 000
Slab mold 188 x 725~1 280

156 900~1 305 | 200>x980~1 808

1361 245~1 650

section size

Mold length 700 mm 700 mm

Roller apron | 1~5 Segment 1~8 Segment

Pinch roll

3 pairs of rolls 6 Segment
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Table 2. Mold arrangement for round billet casting.

No. 2 Slab CCM
I No. | Slab
tem CcCM No. 1 No. 2
Strand Strand
Size of mold 305 x
section 282 mmg 228 mmg 600 mm
Number of strand 1 2 (Twin)| 2 (Twin)

Tundigh
Sliding
Gate Nozzle

Hold for Slab

Immersion
Norzle

Twin Mould
for Blaom

Boller Apron
for Rournd Billet

Roller Apron

for Slab
Durmy Bar -+~ )
for Bloom Pinch Roller
Motor
Fig. 1. Illustration of Twin Casting Process of
g g

Round Billet in a Strand of Existing Slab Caster.
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Fig. 2. Comparison of Flow Charts between Round
Billet and Bloom for Seamless Tube Application.
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Withdrawal direction

Bottom Middle
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Steel grade—A. P.1 N-80
Superheat—31°C
Casting speed——0.5 m/min

Photo. 1. Fine transverse cracks observed on surface of billet.

Table 3. Operational specifications for round billet
casting.

Item No. 1 Slab CCM | No. 2 Slab CCM
Ladle stream A
protection T

Flow control from
tundish

Sliding gate
. (Three plate type)

Material of

. . Alumina- hi
immersion nozzle mina-Graphite

Type of immersion

nozzle Bifurcated

Straight

Lublication in

mold Powder casting

Casting speed 0.5~0.7 m/min|0.45~1.0m/min

Specific water
amount

0.5~2.81/kg-s |0.191/kg-s
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Fig. 3. Effect of specific water amount on trans-
verse fine crack at different position of billet.
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Withdrawal direction

-

J.OOrnrn

Longitudinal section

Steel grade——A.P.1 N-80
Superheat——16°C

Casting speed —0.45 m/min
Sulpher content—0.0079%

Photo. 2, Sulphur print of cast round billet.

16°C

Superheat
Casting speed 0.45 m/min
Photo. 3. Difference of solidification structures between billets cast with superheat 16°C and with
Superheat 33°C.

33°C
0.48 m/min
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Billet Dia.: 282mm

Casting Speed: 0.4~0.5m/min.
Carbon Content: 0,10~-0,25%
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Fig. 4. Effect of superheat in tundish on formation
of equiaxed crystal zone at strand center.
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Fig. 5. Effect of strand thickness on formation
of equiaxed crystal zone at strand center.
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Fig. 6. Relation between superheat in tundish
and total oxygen analysis of billet.
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Fig. 7. Change in segregation ratios of [C],
[P] and [S] at center of bloom. (Sampled by
3.0 mm dia. drill)
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Fig. 8, Relation between segregation ratio of
sulphur at center of round billet and ratio of
equiaxed crystal zone. (3.0mm drill sample)
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Fig. 9. Schematic illustration of rotating magnet
stirrer.
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Fig. 11, Effect of superheat in tundish on formation
of equiaxed crystal zone in round billet casting
with rotating magnet stirrer.
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B Stirred - ’ - ~ Non-stirred - A
Steel grade—A.P. [ N-80
Superheat——41°C
Casting speed 0.5 m/min
Revolution speed——150r.p.m.
Photo. 4. Improvement of solidification structure of billet with rotating magnet stirrer.
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