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The Equipment and Operation of Rotative Continuous Casting

Masahisa TATE, Katsuhiko TACHIBANA, and Akio KURIBAYASHT

Synopsis :

Rotative continuous caster, which was only one in service in Japan, was operated at Keihin Works of

Nippon Kokan K. K. from March 1974 to December 1977.

cast in the four years operation,

In total, 1.5 millen tons of billets have been

During this period, various modifications of equipments and improve—

ment of billet quality were carried out and contributed to the high productivity, over 40 000 tons/month,
Advantages of RCC process over the conventional ingotmaking-billetting process are;

(1) Conditioning of billet is eliminated.

(2) Total yield through all the processes of pipemaking increases by approximately 179,

(3) Energy saving of 3 10° kcal/ton is achieved.

(4) Total processing time required is shortened by 809,.
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Table 1. Rotative continuous caster.

Particulars
LD converter (B0T/heat)
Electric arc furnace (40T /heat)
4 (distance;2.2m-2.4m-2.2m)
120mm ¢ ~ 240mm ¢
Overall caster height;34.8m
Caster floor level ;GL-+25.7m

Item

Steelmaking furnace

Number of strands
Billet size
Caster height

Ladle 80T /heat

Tundish Capacity; 12T Flow Conlrol;slu;;;;
Sabot Capacity: 40kg

Mold Total length;455mn

Rotating speed;max{20rpm
Oscillation: max 140cpm X max26mm

Zene Length; 8m
Intensity:max?5T /Hr/Strand

Secondary cooling

Guide roll 3rolls/unit X 3units

Pinch roll Type;Counterarranged V shaped roli| -
Number ; Junits
Withdrawing speed;max. 3.5/min
Rotating speed:max 120rpm

Hot saw Blade diameter;1100mm¢

16.5m
Actuated by hydraulic cylinder

Metallurgical length
Tilter

Carripge Driven by hydraulic motor
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Fig. 1. Side view of rotative continuous caster.
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Fig. 2. Comparison of sabot and bent tube method.
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Fig. 3. Trend of production and heats of sequence casting of RCC.
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Table 2. Comparison of preparation sequence.
Fig. 4. Determination of optimum mold taper.

Time Timo chart of preparation after casting

minutes
D 0 20 30 40 50 60 70 80
H L 1 1 I Il 1 1 L

Job analysis
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Table 3. Surface defects of RCC billet.

Defect Cause preventing actions
() miss machine alignment @ correction of miss
Longitudinal of vertical direction machine alignment
crack (mold to guide rol!) @ setting up optimum
@ mold taper mold taper
| . .
Transverse © mold taper' . setting up optimum
@ a scratch in inner
crack mold taper
surface of mold
miss machine alignment of . . .
i X correction of miss machine
False wall vertical direction .
alignment
{mold to guide roll)

v 3 6

foopes

Photo. 1. Macro structure of RCC billet.
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(a) Level I; high specific consumption of water
(b) Level V ;low specific consumption of water

Photo. 2. (a), (b) Influence of secondary cooling
on star crack of RCC billet.
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Fig. 6. Variation in surface and central temperature
of billet depending on the secondary cooling inten-
sity of level I to V (Low carbon steel size 170 ¢).
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at the center of billet and the sum total length of
star cracks.

Photo. 3. Cavitation ahead of plug along the

center porosity of RCC billet at piercing.
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Fig. 8. Carbon segregation in cross section of billet.
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Table 4. Estimation of merits of RCC process.

Iltem Comparison of RCC and ingot making process

RCC merits

(1) RCC process
(billet)

(Yield) =

Yield (2) Ingot making process

{molten metal)+(scrap)

i scale scarfin cro scrap)
(ingot)— - — -
oss 0ss 0ss 0SS

X100 (%)
+17%

(Yield) =

(molten metal)+{(scrap)

X100 (%)

Assuming that tube production is 30,000 ton/month.

Ingot Rec

makin
workers g

Blooming

& Billeting Grinding | Total

Ingot making 10 0
process

—60%
45 45 100%

RCC process 0 40

0 0 40%

the condition as followed ;

Energy | 300

H_eating temperature :
Pit time : 10Hours "

In case of ingot making process soaking energy is caliculated on

—3.0X10°

Ingot weight : 17ton kcal /Ton

(1) Ingot making process

(casting)—(soaking) — (

Manufacturing 1Day

perllod (2) RCC process

1Day

blooming
. billetting

(castirlg)—(cooling)—(cuttigg pillet) —(pipe making)

) —(grinding) — (
[
4Days

Pipe )
making
—4 Days
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Fig. 9. Relation between piercing condition and
index of inner surface defects of pipe.(1/3 piercer
mill model, O.D.* ; outer diameter of pipe)
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