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Synopsis:

(1) The relation between the cooling conditions of ingot bottom and the flow-up speed
of macroscopic inclusions were researched. Here the experimentally designed 500kg ingot
molds whose bottoms were lined with refractories were compared with the normal molds
by investigation of experimental ingots or forged billets. Al additions in the ladle were
200~500 g/t. The results obtained were as follows.

(i) The streak seams were far less found in the bottoms of the ingots which were made
with the special molds using refractories at their bottoms than in those with normal molds.

(i) When Al additions in the ladle were 210 g/t, Fe-Mn-Al silicate- -seams with high
Alzog—content were found in the sample—mgots, but the seams of Al;O;-type increased by
addition of 500 g/t Al

These silicate-seams presumably had been molten in the mold because of the appearance
of almost perfect sphere, while Al,O3-seams (cubic crystals) had been at solid state in the
‘molten steel. : '

(iii) ‘The relations between the crystal structure of ingot and the seams;distribution were
mnot clearly recognized.

(iv) A small secondary pipe was found in the ingot bottom wh1ch was made by the spe-
«ial mold.

(2) The relations between the crystal structure of ingots and the seams-distribution in

5 ton practical ingot (top-poured) were investigated.
(i) The seams almost never occurred in the columnar crystals.
(ii) The seams were found at random within the end of columnar crystals at the ingot-

‘bottom..

These inclinations of seams-distribution presumably were as much influenced by other

.causes as by crystal structure.

(iii) The group seams which were very rarely found in the ring ghost were recogniged
1o have béen influenced by segregation at the solidification of the ingot.
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Table 1. The distribution of streak seams in sample ingots.

‘ Ingot A Ingot B
Inspe - — S . -
nspected High Al;O3 type Al1,0;5 type High AlO; type Al,O3 type
position in ingot Number, I Number \

' Rate ofl Mean of S.S.Rate of| Num- 'Rate off Mean of S.S.|Rate of] Num,
occur- | value . whose | occur-| ber | occur-| value whose | occur-| ber
rence | of S.S. dia. is | rence | of S§.S. rence of S.8.| dia. is| rence | of §.5.
of S.S.\number 0°*3mm: of S.S. of S.S.!number| 0*3mmj of S.S.

up ' ' up
| i

From top surface . e |- y
to 15mm depth 10/10 | 4°0 4 ! 10/10.| 3*5 6 |
4 ” i . _ \ [ .. ‘ ‘
to 1/4 of ingot 1 5/15 0+3 : 1 0/15 | 4/15 04 1 0/15 |
// » J | .
to 2/4 of ingot 9/15 o8 | 0 0/15 10/15 | 0°9 1. 1/15 f 1
‘// 7 : ) . |
to 3/4 of ingot 15/15 4+2 2 9/15 15/15 24 3 0/15 i
’ ” . | 3/15 oy 12/15 | 12 0 0/15
to 4/4 of ingot 18/15 | 2%7 6 ! | - ‘

Nates: (1

(2)

Ingot A

=

Fig. 2

Ingot B

) rate of occurrence of S.S.
= (number of occurrence of S.S.) /(number of inspection)

S. S.=streak seams’
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Table 2. The step-down test for forged
samples. (S.S.: streak seams)
Ingot A ‘ Ingot C
Position ‘Rate off Max. Rate off Max.
| occur-| length: occur- length
 rence | of S.S. rence | of S.S.
~of S.S.| (mm) , of S.S.| (mm)
Ingot-top g 0/15 0 1 0/15 0
Ingot-middle | 0/15 0 “1 0/15 0
Ingot-bottom | - 0715 o 2i15 ! o1s
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"Table 3. Thé cleanness of sample ingots.

Mean value of
Ingot : Cleanness | thickness (g) Rem.
‘B, 2°5 31
Bg 5+1 30
Aj 2°5 346 B type
Ag 40 43 I
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