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Qualities of Billets Produced by Continuous Casting with In-Line Reduction

Yoshinori SAIGA, Kanichi Fukui, Yoshinori TsuneHmsa, Takuo SHIODA,

Synopsis:

Shigeo Noriromi, and Takeshi Noba

A billet continuous casting machine with in-line reduction was installed at the Kishiwada Steel Co. Ltd.,

and has been in operation since March, 1972.

This paper deals with various qualities of the billets produced

by this machine during the start-up period. The followings have been found:

1) Center shrinkage cavities and porosities were well cured by the in-line reduction process.
2) The non—-metallic inclusions were elongated along the drawing direction throughout the billet by
the in-line reduction process, though the inclusions locating at the central parts extended in a greater ex—

tent than those at outer layers.

3) Microscopic examinations showed that as—cast billets consist of normal Widmannstitten structures
but the in-line reduction improves the structure to some extent.
4) The difference between the tensile properties of the central part and those of the outer layer of the

billet was negligible.

It can thus be concluded that the in-line process results in excellent and sound qualities of the billets.

(Received Nov. 30, 1973)
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Table 1. Details of machine.

Straight mold bending type with

Machine type in-line reduction stands

No of strand 2 strands
Ladle capacity | 40ton/charge
As cast billet size | 140x 140 mm

Final billet size | 105X 105 mm

Billet length 1 800~2 000 mm

Casting speed 2°4 m/ min

Steel grade Steel bar for concrete rein-

- forcement
Bending radius | 5000 mm
Casting method Submerged nozzle and powder
casting
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Table 2. Chemical composition and casting conditions of test billet.

Heat Chemical composition (%) Casting | Casting | Cooling
Na temp. speed water Test item**
o C Si | Mn P S o] (°C) |(m/min) | (I/ kg)*
225 | 0-25 |1 0-40 | 0-77 0-020 0-029 0-007 1555 240 0°97 | Inclusion test |
243 |1 0°26 | 0-40 | 0-85 0-020 0-029 — 1 565 2-20 1'00 v I, I
234 | 0°28 | 0°35 | 0-74 0-023 0-015 0-005 1 550 2-40 0-97 4 I
253 | 0-26 | 0°24 | 0-75 0:024 | 0-012 0-006 1545 2-40 0-80 4 I, 1
233 |1 0-25 | 0391 0-86 0-020 0-009 0-0C6 1555 2-40 0-96 # I, I
9238 | 0-23 | 0-25 | 0-82 0-021 0004 — 1575 2-25 1-01 4 1
3525 | 0-21 | 0:26 | 0°83 | 0-024 | 0-015 — 1565 1945 0-93 | yaclusion test I
1cro structure
* The value is for secondary cooling water. *%¥ ]...Cleanliness I1.:+Size III.--Shape
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(a) unsound surface

(b) sound surface

Photo. 1. Surface appearance of continuously
cast billet.
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Photo. 2. Macrostructure of continuously cast billet.
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Fig. 2. Relation between sulphur content and
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Photo. 3. Electron scanning images of non-metallic inclusion.
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Fig. 3. Local variation of inclusion size.
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b) .G type

Photo. 4. Typical A and C type inclusions.
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Fig. 4. Shape index change of billet before and
after reduction.
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Photo. 5. Inclusion of billet before and after reduction.
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Photo. 6. Microstructure of billet before and after reductioni.
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Photo. 8. Microstructure of billet before and after in-line reduction. (AISI 5117 Steel)
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