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On the Behavior of ALQO; Clusters during the Solidification
of Continuously Cast Slabs

Ko TAsakA, Yukiyoshi Iton, and Hirobumi MAEDE

Synopsis:

In the slabs of Al-Si killed steel cast continuously by the vertical-type caster, some Al,O, clusters
accumulate below the slab surface. By investigation on the macro-and micro-structures of slabs, it
was clarified that the Al,O; clusters were entrapped when the columnar dendrite grew discontinuously.

This discontinuity has been improved by the control of the casting temperature. Then, the defect
originated from the non-metallic inclusions at welds of ERW pipe, especially that with large thickness

and small diameter, has been reduced.
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Table 1. Casting conditions and chemical compositions.

¢ si
Ladle analysis (%) :

 Mn o s

Sol. Al

;}O,ISAV0,24§30.13~v0.351}0.44~v0.67;b.012ﬂv0.OZGO.OOSAVO.OlQO.OIOFvO.OS7
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i

Slab size (mm) |

Width ;: 900~1 000, Thickness :

150~-200

\
|
Casting speed (m/ min) ‘
\

Temperature in tundish (°C) |
Specific cooling water (1/kg) E

0.5~0.7
1 535~1 565
0.8

Table 2. Tubing conditions.

- . | High frequency induction
Type of welding resistance welding
Tube size
diameter ( mm) 47 .6~48.6
thickness (mm) 2.3~5.1
Welding power control
voltage (V) 10 000
ampere (A) 12~17
speed  (m/ min) 27~43
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-

Typical inclusions in magnaflux defects,
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Photo. 3. Typical macrostructure of welds.
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Fig. 1. Schematic of upset butt weldments.
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Tig. 2. Relationship between depth of streak(d¢/t)
and angle of metal flow (@).
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Photo. 4. Typical sulfer-print of the cross section of slabs.r
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Fig. 3. Distribution of macroinclusions on the
cross section of slabs in the direction of
thickness.
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Fig. 4. Distribution of inclusions on the cross
section of slabs in the direction of thi-
ckness.
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Photo. 5. Typical Al,O, clusters.
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Fig. 5.

Distribution of Al,Oj clusters on the cross
section of slabs in the direction of thick-
ness (slab thickness; 200mm).
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Photo. 6. Typical macrostructure on the cross
section of slab.
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Fig. 6. Relation between secondury dendrite arm
spacings (§,cm) and distance from the
slab surface (X, cm).

. Microstructures of slabs (etched by Oberhoffer reagent).
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Table 3. Casting conditions.

E | I

No.

v
.2

o

Bt

C(%) |0.2¢ | 0.22 | 0.21
Si(%) | 0.34 {1 0.33 { 0.32
Mn(%) | 0.52 | 0.52 | 0.60
P (%) | 0.028 0.019 0.020
S (%) | 0.011' 0.012 0.006

Sol.Al(%) ' 0.023 0.057 0.02I

Lac}le analysis

Temperature in tundish  (°C) |1 545 q 1550 | 1565
T.L.L.¥ (°C) 1513 ;1515 }1516
Super-heat in tnudish °Cy 321 35 49
Slab thickness { mm) H 200 | 200 200

* T.L.L.= 1538-55-[C¢57-80-[C2512-13-[Si2s]-4.8-[Mngs J1 57

E
~0.004} —0— V
32 [

; i~ T
o 0003¢ = ‘K—/“‘%‘?
o—r— e X "~*-'\‘

0002 | Kozofoocegeno e ® b
_ 030|———
% 025) = ;3E33§;&H§5
(&S]
0.20
-0 -o0s ) 05 e
log X

Fig. 7. Distribution of O, C on the cross section
of the slabs in the direction of thickness
(X; cm).
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Fig. 8. Influence of superheat on 5 and S§(5).
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Fig. 9. Relationship between frequency of magna-
flux defects and superheat in tundish.
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