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Construction and Operation of Round Billet Caster
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Synopsis
e mnanas )

As part of the refreshment investment in Wakayama Steel Works, the No.1 Round Billet Caster started operation in
July 1996, supplying as-cast billets for the New Seamless Pipe Mill.
The No.l Round Billet Caster has been providing high quality and low cost billets with high productivity, benefiting

from the new technologies applied.
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Table 1 Design concept of RCC

Purpose ; Item $ Contents

Hydraulic oscillator
Mold EMS

High quality Eddy current sensor
Mold level control

First solidification

High productivity Stepping cylinder for S/G drive

Secondary cooling 8m zone of mist spray

Inclusion reduction Large tundish

Direct charge to seamless mill Defect free Billet reject system by casting conditions
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Fig.1 General view of RCC
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Table 2 Main specifications of RCC
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Machine type

Curved-multi point bending

Curve radius 10.5m
Number of strands 6
Machine length 41m
Mold size $191, $225, $310, $360mm
Dummy bar insert Bottom
Casting speed Max. 3.5m/min
Tundish Capacity 50ton .
Heater Plasma twin torch
Sensor Eddy current

Mold level control
Flow control

Sliding gate with stepping cylinder

Oscillation

Hydraulic oscillator

Type

Air-mist spray

Secondary cooling

Zone length

8m
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Fig.2 Effect of oscillation stroke on longitudinal crack
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Fig.3 Effect of improvement on casting speed
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Fig.4 Effect of oscillation stroke on sticking
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Fig.5 Effect of oscillation stroke on subsurface inclusion
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Pouring tube

Plasma torch
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Fig.6 Twin torch plasma heater
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Fig.7 Relationship between electric power and rise of
superheat in tundish
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Fig.8 Efficiency of plasma twin torch
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Fig.9  Typical transition of superheat in tundish
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Table 3 Automation of RCC

Item

Casting start

| Contents

Automatic casting start with thermo-couples
in mold and eddy current sensor

Automation

Casting speed selection

Automatic casting speed selection

Break out detector

Break out detection system with thermo-
couples in mold

Direct charge to seamless

Reject system of unqualified billet

Automatic rejection of unqualified billet

pipe mill by casting conditions
Ladle
— T T T T
00 2 20 - B
u Crane O = O New sliding gate
H 8 5 @ Reused sliding gate
w o —
=
(o] m
O O O é @
[m|
—
Tundish preheat O (Other 01 01) o 10 - e .’ e 7
Casting floor e
] @
. . [e) s bF . -
Main operation room 5
o L
ot
Peak o]
Steady state[d 0 ' ' ' ' | ' ' |
=20 -15 -10 -5 0 5 10 15 20 25

FIIE ESEBEHRR
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Table 4 Main items for unqualified billet rejection

Mold level fluctuation

Surface quality Heat flux in mold

Casting speed
Casting conditions Superheat in tundish

Internal quality Secondary cooling spray intensity

Power of EMS

Pinchroll pressure

Chemical Surface quality [C), [N], [sol. Al], [Nb], [Ti], [Mn], (Si]
compositions Internal quality (Cl, [S], [Cal, [Cr], [B]
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Fig13 Effect of improved control of sliding gate opening
on successful auto-start

5 11 ¢ — [ vuiehi Tsukaguehi
ZORMH RFA4 T4 2 74— MRS A — b 2

S, AR a7
MESERIIITA T A T4 70— MR R T ¥ e WEENE W

L7 13 E). -~ (RSBt 5% 1 0734(51) 1 121)
3-2-3 HARHEREHUE \w/

5y F CC LBAEENE L —2 L 2294 T 3L~ st
SE K
1) P S CAMP-ISIT Vol.10(1997)-243 3) N4 L IS International, Vol.a7(1997), No.2, pp.134-139
2) #ilH & CAMP-ISIJ Vol.7(1994)-302 4) B0 H  CAMP-ISIT Vol.8(1995)-1013





