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On the Positive Way to Prevent the Occurrence of the Defect of a Billet.

(Study on continuous casting of steel-—VII)

Kiyoto UsHIJIMA

Synopsrs

In the previous reports (Tetsu to-Hagané 45 (1959) No. 12, p. 1341 and 46 (1%0) No.7, p..
753) it was revealed that defects which were occurred on the surface and in the core of a
billet were prevented by Settmg the primary and the secondary coohng under the suitable

conditions. But the range of the suitable conditions of cooling of the billet was rather narrow
and it must be operated restrictedly.

Therefore it was important to find out the positive way to prevent the occurrence of the
" defect of a billet, besides those suitable conditions. o

In this report, the results of the experiments which were held in order to prevent the
occurrence of the surface defects of a billet in other words, to intensify the cooling of a
billet in the mold, shall be revealed. To intensify the cooling of a billet in the mold, the
- first  experiment was carried out to remove the air gap between a billet and a mold, and the
second experiment was carried out on the tubular mold with thinner wall.

It was revealed that the inverse tapered solid mold and thin wall tubular mold showed a
greater cooling capacity than with the normal solid mold. But in view of the availability of

the mold life, the solid mold with inverse taper is only effective way to intensify the cooling
‘of a billet.. :
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Chemical compositions and castmg conditions of billets in the
experiment on the tapered mold.

; ' Chemical composition (%) - Casting . Taper on inside-
.Hl\ﬁ;at. _ temperature Ca(s;i;g/rizised surface of mold
| 0. ¢ | si Mn °C) (sum of both sides) -
: "A‘ 0°49: 022 0°b1 147020 16004100 0
B 0°51° 0°31 0°55 1470415 16004100 1+12/1000
C 0°55 0°35 0°61 1475415 1600+100 1°62/1000
D . 050 0°33 0°56 —_ — 1°92/1000
Ta‘ble 2. ,Effe'ct of the tayper of the inside surface of the mold on the primary cooling.
S , Temperatufe of the ‘, , Heat extracted by the
- Heat | Taper of the mold | cooling water of mold f&ggngat;azirt%? primary cooling
_ N‘?-. (Sum of both sides) Inlet Outlet mold (I /mn) (keal/mn) (kcal/ kg
. ) of steel)
A 0 2370 - 26% 1010 3640 27°3
B "1+12/1000 25°1 293 1000 4200 30°5
C 1°62/1000 312 36°2 990 4950 35°6

— 10 —



S DR B IET 5 12 OB 15T OV T

847

‘Tapef ‘of

mold 0 ©1:12/1000 1.62/1000

Maérograph of the longitudinal seétion of billet
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Etching; 1:1 HCI, 70°C 30mn, -xX1 (2/3)
Photo. 1. Macrographs of the longitudinal
section of the billet cast in the
mold with inverse taper.
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Crystal structure of the surface of the billet
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crystal structure of the billet.
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Fig. 1.Effect of the

taper of the mold
-on the primary
_cooling.
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Table 3. Chemical compositions and casting conditions of billets in the experiment
on the effect of the thickness of the mold on the primary cooling.

Heat Chemical compositions * (%) . Casting Casting speed -|. Effective

N - : temperature thickness of mold
o C Si | Mn (°C) (mm /mn) (mm)
A 0°57 1+80 087 - 1515410 30004100 35
B '0’59 178 0°%0 - 1520410 30004100 13

Table 4. Effect of the thickness of the mold on the primary cooling.

Effective thickness Temperature of the

Heat of mold

cC)

cooling water of mold

Heat extracted by the

. Flow rate of thef primary cooling

cooling water of

NQ' (mm)

Inlet [ Outlet

mold (I /mn) (kcal/mn) (kcal/ kg of

steel)

A 35
B 13

19°0
20°3

23°7
280

980- - 4610
800 6160

374
513

Effectivet he

. thickness of
mold wall
(mm)

Macrography of the longitudinal section of the billet
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" Photo. 3. . Effect of the thickness of the mold

_v'vall on the crystal structure of the mold.
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Table 5. Relationship between the primary cooling and the prlmary crystal structure
at the outer zone of the billet.
- Prlmary crystal structure of the billet
Effective thickness | Heat extracted®by :
ng?)t of molds - the primary cooling |- (depth from the gfr:f;eg) points of
. kcal/ ki f steel i artl
(mm) (kcal/ kg of steel) Fine crystal zone coarse dendrites
A '’ 35 _ 37°4 32 6~7
B 13 51°3 3°0 7~9
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