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Research on In-Line Reduction Process

Eir6 TAKEHARA, Daizo YAaMasaki, Makoto Tsunoi,

Kanji Havasnui, and Hideki AKiTA

Synopsis:

In—Line reduction process is classified into two methods, one is reducing billet with liquid core and the
other is reducing billet after complete solidification. For these two methods, the reduction mechanism
and material quality have been investigated. An examination has also been made of shaped reduction with
similar size to final shape by later method, and the characteristics of products have been made clear.
Main results are as follows:

(1) In reducing process with liquid core, as the liquid in mushy zone which is enriched in some solute
atom elements is squeezed by reduction, the center of billets after reduction has the tendency of reverse se—
gregétion and this tendency changes with the time after start of reduction.
cracks with rolling is prevented by enough reduction.

(2) It is shown that the center line shrinkage completely diminishes and cast structure is refined by the
reduction after complete solidification, ar.d the similar quality of reduced billet is obtained to that of the

It is cleared that the inner

bloomed products.

Surface cracks are completely prevented by the application of heating furnace and

the choice of casting condition in the continuous casting process.
From the results of the shaped reduction test to reduce square billet to round, dog bone and twin bars
by I or 2 pass, it is shown that the pass schedule of blooming will be simplified and the mill capacity will

be compact.

(Received Nov. 27, 1973)
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Table 1. Contents of in-line reduction test.

Test series | Size of mold |Method of I.LL.R.| Mill No |Number of pass [Shape of products|Used steelin JIS
1 120 mm square| With liquld core No 1 2 Rectangular Sz%%{,RS:IgC'
2 v oy | No2.Nos 2 Square S2C M.
2! “ ” No 2 1 Rectangular 4
3| ” ” No 2. No3 2 Round S15C. SCM23
3 | # ' % No 2 1 Oval ”
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(a) Sulfer print x1/2°5
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Macro structure and sulfer print of
cross section of in-line reduced billet
with liquid core (S25C).
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(b) Billet in-line reduced with liquid core
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Reduced part

as cast past

«—— Rolling direction

Photo. 4. Sulfer print of longitudinal cross section of in-line reduced billet with liquid

core (SWRH 4). x 1/4

(a) 2 min after the start of reduction

55 st

{c) 6 min after the start of reduction

’ (b) 4 min after the start of reduction

(d) 10 min after the start of reduction

Photo. 5. Sulfer print of in-line reduced billet with liquid core at various

time after the start of reduction (SWRH 6).
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(b) Round bar (SCM 23)

(c) Dog bone (S15C)

Macro structure of shaped billet reduced after complete solidification.

— 145 —



884 g L+ @

% 60 &£ (1974) BT 2

BEEXLX2S550THMEZEITRMN % TS
NHFREMENRIA G L RO,

¥/ LLL.R. kiS04 g EFeh 8 20
2132 LI ALK EMEEKHOSIIE» AT, B
ANF—RBRERDIFETHISHI =T LTI b
HRECHEARED & E DT, B R X FE AR
BHELABREUMEZILICEBRLEELTWLZ .
PURETHBELELZD.

3 Ak
1) H. G. Bauman: Draht-welt, 55 (1969) 10, S607
2) H. G. Baumann, et al.; Stahl u. Eisen, 91
(1971) 34, p. 139

3)
4)
5)

6)
7)
8)
9)
L0)
11)
12)

H. ScHENCK, et al.; Stahl u. Eisen, 92 (1972)
17, p. 831

N. V. MoLocHINIKOV, et al.: Stal in English,
(1970) May, p. 353

F. C. MurTIT,: Iron Steel Eng., (1969) 1, p.
83

PR, &5 &L, 59 (1973), 14, p. 1405
fEF AR B 46-21092

FE, EH: RE#8, 55 (1969), 11, p. 106
B, @ &8, 58 (1972), 4, p. 115
#: #4, 39, No 9, p. 352

: 4, 30, 2, p. 83

ST ARMRSR: EEESH L ERER, &
TEFOEHT (H39E)

— 146 —



