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Operation and Quality Aspects of Large Section Mono-size
Bloom Caster at Wakayama Steel Works

Hajime NASHIWA, Keiji YOSHIDA, Akiyoshi MORI,

Hiroshi TomoNO, and Ken-ichi Tapa

Synopsis :

The new bloom caster at Wakayama Steel Works has been very successfully commissioned in January
1979. It took only eleven months to build this machine. Owing to the experience of twin bloom cast—
ing operation at No. 2 slab caster prior to the new caster installation, the monthly production of new caster
has increased rapidly since start up. The nominal production capacity of 80 000 ton has already been
reached in the second month from start up and the stable operation has established international record
of long sequence casting of 775 heats in September 1980,

The quality of the products is much better and more stable than conventional ingot and twin materi-
als, so the application of cast bloom has been extended quickly to A.P.I. P-110 seamless tube production.

Table 1. Specification of No. 2 bloom caster.
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FFILBEERT No. 2 74— 2 ghET, 11 ,» ARD
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Item Specification

Steelmaking 160t LD converter

CONCAST S type with

Machine type two points unbending

BERE A 5 7 MR FIA Licy 1 v 7 4 — s8R0

B FTEsE S OB ROBEC HEN L, FOHEIE
WIS b EM D RRL, EERIZEERG2 » B ECE
ICRHEED A2 80000 t % 5ER, B s 3 — 307
h OFELIERLIBFN 55 4£9 A, 775 @t REies
BT B EBS TFRAMBEY#ELTV 5.

—7, BECE VTS, #%EERTHEY, LMAE
HeELT, BT sh i LES B 74— 4% fit
BMLTWA,

FHTI, No. 2 71— ~AEgEORE, BERCR
BRREfcfis T 5.

Machine radius

15.0m+26.0m

Total length 27.8m
Number of strands 4

. . 37t
Tundish capacity (Bath depth, 1200 mm)
Mould section size 370 mm X 600 mm
Ladle exchange Turret

Mould oscillation

l Short lever type

2. =0
HEOB/E DTRF N — AOREAREAEL S BAHADE L, L
RAEOEALRY Table | WRT. ARMIKEE  DIABIEORECEANE»h (Table 2), X1
AEARHOPMETANE LTREEH, Bihedt HBEEHC W25 L, r-5-=7rv7L-

FEF0 55 4 11 H 11 HZff (Received Nov. 11, 1980)
Y EXESBIEK)MZFLBEFT (Wakayama Steel Works, Sumitomo Metal Industries, Ltd., 1850
Minato Wakayama 640)
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Table 2. Consideration in the design concept.

THZEEHEH LT BY.

Item

Content

To decrease macro-
inclusion in bloom

(1) Large casting radius (15mR)
(2) Large deep tundish
(3) Thick mould section

To improve inner
quality of bloom

(1) Side support to prevent bulging
(foot roll~2nd roller apron)

To prevent surface
defect of bloom

(1) Two-point unbending to decrease
unbending surface strain

(2)

BREOHBLEIUHRLED X T A

AL
(1)

mEDOREXHDY,

T —20100% &y +F

»— A LEARELE T 5.

BIML T .

(2) High frequency oscillation mould
to diminish depth of depression

mark
(3) Large mould size to decrease
amount of entrapped scum

Capability of casting

1) 336¢billet
all sizes of billets W 6 bi can be rolled from

0 large size bloom’
from the continuous

casting bloom - - — —

(1) Complete computer control from
casting to discharge

Automation

A, m—, RTYVIDOFHFA Y, K&ERECER
I bbb T 5.

F— ADOMEY A ZXETH, HEOBEREDR
DI HAWIEE L, 370 mmx 600 mm o ¥—y o X% EE
HlLt., chicky, = vRHETIIT S+ AX 7L
BiEAEE -1V, n—F—=7rv, BHEEER
FOkEY EHE vy AT BRI LN TERD B
¥ RSFECKEIAY , PEleDTED, BF, O
HRLLTO REOLERL KEL FHELTWS., b

CEEBEMELT, FROBEBL LB TEROE ¥
AT 2 KEEHAL, EfL7 e e AFERRO T v
PEEHEA M 7ra v —%, DDC v —4» vy
—Z X BHEE ETEDHTLEAHEES TR TV
(Table 3, Fig. 1)?.

7, TCRYAT No. 2 25 S H#EEHs (CONCAST
SHE 10mR, 22 3 v F) REWTEHRE BHEIRT

Table 3. Automation introduced to the bloom

caster.
(1) Automatic level control of
molten steel in mould
(Radio isotope + Slide gate)
) (2 ) Automatic weight control of
Casting molten steel in tundish

(3)
(4)

Automatic powder feeder

Flow control of secondary
cooling water

(1) Cutting length

Torch cut and

z, A E M- KW 7 v — 2% RO MM ABEE T discharge @)FM?m%dbbmﬂﬂﬂ
- N _ orch cu
mBtT BEAM b HH R THREL, RMRE R KEICER
[ Roling Shop |} Central On-Line CPU. ]
Analysis Center L
{ CPU. Contral for Bloom CC.] TITTT
Production Casting Cutting Material Plant
Schedule Control Control Tracking Maintenance

Bubbling Deck

i

Heat Tracking

[ Terminal Control CPU.

Production Pr

i i

2 Weight Control in Tundish

Level Control

Casting Condition

D. D. C.

Roller Apron Cavity
History of Machine

Sequencer

Transportation Condition

Spray Cooling I

Bloom Tracking

RollerAprom\.

Torch Control

Cutting Condition

Bloom Weight Meas.

List Output

Va
Bloom Surface Temp. I

v

/
=

{ Pinch Roll >

{ Torch > { Transportation )

Fig. 1. Flow chart of bloom C. C. CPU system.
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Table 4. Operational specification of No. 2

bloom caster.

Item

Specification

Flow control from
ladle

Sliding gate

Ladle Stream
protection

Ar or N, atmosphere
casting

Flow control from
tundish

Sliding gate

Material of
immersion nozzle

Graphitized alumina

Type of immersion
nozzle

Bifurcated nozzle

Lubrication in
mould

Powder casting
(granulated)

Level control in

R. I. Method (Cos®)

mould
Oscillation stroke 4—5mm
Mould negative strip 409,

Casting speed

0.40~0.65m/ min.

Casting temperature

Super heat=25°C

Specific water
amount

0.2~0.7 1/ kg-steel

Method of cutting

Torch cutting

LE Bloom length 4.5—6.5m
§2ef
]
s &
s 23 Table 5. Some operational achievements in these
LE six months (Apr.~Sep., 1980).
&4 100
{908 Item Record
{80 §
] .08 Long sequence 775 Heats
! Z casting (about 29 days)
1605
140 50 304 Heats/one
Average number of Dummy bar insertion
120} sequence casting
- 5.3 Heats/tundish
Z
& 100} K e .
< Machine uitilization(? 96.3¢9,
: Howinal capacity /‘
§ &0 o
3 Scheduled protecive Bloom hot charged 97.7¢9,
;5 maintensnce (7.5 days) p - -
2 o lization —. Casting Time o
s 60 Note (1) Utilization- Calendar Time %100 (35)
40
Hot run .
ol s vy V2BV DBLBHOHEBYRT. B S 511

1 2345667831022 34567879
*79 ‘80

CRELYBRLE AEERSECHNEST, BA
R EHEED 80000t/M R HERL, BODAME
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OfE 4 DEENHEL, BE6 » AR FHHERRH
R (B & 96.3% wiEL, BEF 55 £9 AEK
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(Table 5).

TL, TOXHIC LTHREIRIIA+— 213, THE

M ERE BT, BELRSERE THORTHOBE

Ptk y bF 4+ —ERTW5,

SHIERERAERA 97 BT X 5 ie D LAERITEIE
—HHC AR EE THREZIRTLE 5. $HALEED
Bincizx e LTy v 7iBRT 588 ORFEIR
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TR & LBz EMEEE L o2\ 5 (Fig. 3).
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o
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>
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Specific water amount (f/kg-steel)

Fig. 3. Effect of specific water amount on internal
cracks of bloom.
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Steel grade: N-80

) |Borrom | I Ry ppd -
Casting speed: 0.45m/min.
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Fig. 4, Relationship between intensity of spray
water cooling and the number of fine transverse
cracks.
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*Melting time ; Seconds required for cubic powder
to melt down at 1300°C
Fig. 5. The suitable range of physical properties
of powder for 0.4~0.8 m/min. casting speed ope-
ration.
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L _@_ equiaxed crystal

400

D columnar crystal

j00f [€): o0.20% [c): 0.s0%

Casting speed: Casting speed: 0.50u/min,
0.5%a/ctn. AT: 25~35°C

OT: 20~25°C
2004

Thickness of each crystal zone (=)

100
EIRL TV 5.
1 1 1 L 1 L 1
(2) =—NLFA2=27ZADRE ; Fig. 6 2T/ 0 100 200 300 400 0 100 200 300 400
X/V&t{i‘,%ﬁ& Ef‘/,‘h—/b%éiﬁ&@@@%%ﬁ?‘f L2 ‘7 Strand thickness (um)
£ — DRI A A — X BT, FHC A = AH AN Fig. 7. Relationship between bloom thickness and

thickness of each crsytal zone.
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Fig. 8. Segregation ratio of each element at center
of bloom thickness by 3.0mm drill sample.
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Fig. 6. Relationship between type of nozzle port Scale : 12/100
and index of pinhole deffect. Photo. 1. Sulphur print of bloom cross section.
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Casting direction

Photo. 2. Dendrite etch of bloom longitudinal section. (Sample from the same heat as Photo. 1)
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Casting direction

Longitudinal Section

Photo. 3 Dendrite etch of rolled tube round. (Sample from the same heat as Photo. 1)

Reduction ratio : 7.8

Slab Twin L] C.c. Bloom
C'C'; Bloom Twin Bloom
\:',‘ 23 sladb
v

<JPresent practice

15

Number of macro inclusicn (per 100cn2)

10
Bloom C.C.
\ U
5
.\
-\\

500 600 700 800 900 1000
Bath depth in tundish (mm)

Fig. 9. Relationship between number of macro
inclusions and bath depth in tundish.
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Fig. 10. Distribution of macro inclusions in the
thickness direction.
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Table 6. Quality of tube rounds in these six
months (Apr.~Sep., 1980).

Item Bloom CC | Ingot
Rejection ratio of
tube rounds (Index) 3 100
Direct rolling ratio of
tube rounds (no-peeling) 899% 0%

Table 7. Index of rejection ratio due to laps on
seamless tubes in these six months (Apr.~Sep.,
1980).

Item Bloom CC ;Jli‘(;";frln Ingot
Insifxlff{:aile 47 50 100
O:Jre; ace 82 100 100
Note i};% n[:fcling at tube ‘rz'[:kh p]eg;;;éo

at tube round
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