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The Mechanism and Removal of the Accumulation of Large Inclusions
in the Sedimental Zone of Al-Killed Ingots

Yasuhiro HaBU, Toshikiko EMI, and Hidenari KiTAOKA

Synopsis:

The mechanism of the accumulation of large non-metallic inclusions in the bottom portion of 23 ton
Al-killed ingots has been investigated by changing the superheat in the vicinity of the meniscus of the
melt in the ingots during the early period of solidification. The change has been made by applying either
slow-burning conventional exothermic or newly developed quick—igniting highly exothermic hot-topping
powder under a favorable condition that downward convectional metal flow along the solidifying front
is not influenced by the change of the superheating.

With the conventional exothermic powder, marked development of the mushy-zone in the beginning
of solidification is observed. The development is found to be due more than 70% to the showering of
iron globulites from the vicinity of the meniscus, the balance to that from the solidifying fronts on the side
walls. The showering of the globulites in cluster-like agglomerates is quantitatively shown to entrap
floating large inclusions, pulling them down onto the mushy-zone.

Application of the quick-igniting powder is shown to retard the initiation of the showering from the
meniscus, allowing the inclusions to float up, hence resulting in virtually no accumulation of inclusions

in the mushy-zone.
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Fig. 1. Temperature decay of molten steel in
23 t molds after teeming.
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Fig. 2, Thermal convection flow velocity along
the height of 23t ingots.
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Fig. 4. Development of the mushy zone in 23t
ingots after the completion of teeming.

RO O BB BRI ITHIG LT 5. 2D
X5, EABEBOEEMBEmMEE, & < ICREPIIC
B HEHEHBOR R KBTS 2 L BHLR
THhb.

3-4 ¥RBAOKER

Yo7 - OEBIMESERBIC O E S S HIRCE
TR LH D D ETER Lo 2RI L7k T/ Bk
OO 1l (EAE 30min, 33— Y S EEEH) %
Photo. 2 {ZR%. #7353 —DMH\E (A) o744
fil (B) &, 477 - PEECEREINTEROWKTE
BrIETSETEMBELALF Y FI4 MABOERREE
T, TOHMA (C) »HEFAETHS. BRI 0.3~

— 23 —



974 %k & £

= 62 £ (1976) E8 =

1.2mm¢ DORKBERABEILOT>THy, HHEB1S
EOHERRESARCERLERTH LY z 2 EH LT
V5. FETEME ER KRB SRR o R o okl a
Photo. 3 WY, B—3KIK (1), HEOHBHE LL
p32%—4K (2), FLFI4 Mk (3), BH5H5,
ZDI3BI FAZ~RODDHBREGHZ 55, Lk
DOCHFREZERT 28EHRE LTINS (globulite)
EEL. FREET 7 A2 —DFHERIIY 2mm Th
5. B LEIC R TR, BT LTS gt iie
IRV EEZLNDODT, FEPREBELTY
LEERDIINE RUEE 2 LTWa WfREMESIEV. 7o
¥, BROMKSEEBRAS SR 75~85% T, &5

A : Steel rod sampler
B : Layer solidified duving sampling
C : Mushy zone

Photo. 2. Macro-structure of sample taken 30 min
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Fig. 10. Schematic representation of adhesion and
collision of inclusions on an iron globulite.

Table 1. Probability of inclusion entrappment
by iron globulite.
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Fig. 11. Comparison between the observed and the
calculated size distribution of inclusions.
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Fig. 12. Rejects detected by ultrasonic test of
defects in plates.
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