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BEHAVIORS OF MACRO-SEGREGATES IN THE SAND CAST
INGOTS SOLIDIFIED WITH THEIR AXIS INCLINED

(Studies - on the Sclidification and Segregation of Larger Steel Ingots——III)

Heishivo Morikawa, Shinsakw Onodera and = Yuioka Arakida

Synopsis:

In the 2nd Report, the effect of gravity on the vertical segregation proceeding in the melt-
of solidifying core of ingots has been indicated from a new standpoint.
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To know this phenomenon more explicitly, four ingots weighing 4°9 tons with round section
were .cast in sand moulds (Fig. 1), and the moulds were held either vertically or inclinedly,
otherwise alternately inclined and re-erected, during solidification.

Investigations on these ingots (Fig. 3~8) revealed the following facts:

1) The V-segregates are formed even in the zone of negative segregation, confirming some

of the previous views.

2) The ‘‘germs’ of V-segregates are already formed in the solidifying melt, which are
fixed as V-segregates when the solid-liquid interface passes them. At some stage of solidifi-
cation, they can move independently of the growing crystals.

3) Wheén a solidifying ingot is inclined (22~25° in this experiment), the germs of V-segre-

gates in the melt move towards the direction of the new perpendicular.

While, when the

ingot is solidified inclinedly from right after the pour, the V-segregates disappear within the

half of lower level of gravity.

These show that the effect of gravity on the formation of V-segregates is very conspicuous

and delicate.

4) The effect of inclination is also notable for inverse V-segregates.
5) Convection in the solidifying melt seems to be negligible.
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Table 1. Casting record of test ingots.
Number of ingots
No. | | No. 2 No. 3 ; ‘ No. 4
C 0°38 0°20 0°30 023
Si 0427 0-22 0°35 0-37
. Mn | 0°55 0-45 0*68 0-62
Chen“??g P 0028 0°025 0024 0-023
COI“E§§? 1on S 0°032 0°028 0°037 0°011
ol Ni 0°11 020 009 0-18
Cr | 014 006 0°05 014
Cu ! 015 0°19 0°25 - 022
Mo ' 0°02 tr. 0°02 0+05
i / -

Tapp.ing temp., [°C]

1630 (Imm.)*

1630 (Imm.)®

1630 (Imm.)™>

. 1668 (Imm.)®

Casting temp.

(feeder head),[°C] 1529 (Imm.)*) 1525 (Imm.)* D 1530 (Opt.)**

Casting rate, [mn] ° 4'—o0" 3'—05"" LN HHH
~ [}

Time of solidifica- .

tion for the ingot -59—15' 4°—30' Ft) k)

body, [h]

Conditions of

solidification

Cast & solidified
vertically.

Cast vertically.
After 44mn.
Inclined (1st time)
After 38mn more.
Reerected
(1st time)
After 3tmn more.
Inclined
(2nd time)
After 38mn more.
Reerected
(2nd time)
After 37mn more:
Inclined
(3rd time)

. Then left to

complete
solidification.

Cast vertically.
After 3h passed.
Inclined and left
to complete
solidification.

i Cast vertically.

I After 34mn

! passed. Inclined

and left to

complete
solidification.

* Immersion pyrometer *) Optical pyrometer ®F Not measured.
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Fig. 3. Sulphur print and macro-etching of ingots No. 1 and No. 2.
(Sections A-A and B-B; refer to Fig. 8)
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INGOT
No.4

|m~ ZﬂC[ /hEd

INGOT
No.3

~ Inclined

Fig. 4. Sulphur print and macro-etching of ingots No.3 and No. 4. : ‘
(Sections A'-A' and B'-B’; refer to Fig. 8)
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