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Production and Properties of Twin Billet by a Continuous
Casting Machine with Reduction Mill

Eiroo TAKEHARA, Hiroshi FUJITA, Makoto TsUNOI

Kanji Havasul, and Hideki AxrTA

Synopsis:

The tests to produce two 75 mm square billets from twin-billet, to which a 120 mm square cast
billet is rolled by one pass, were carried out by an in-line reduction mill installed in a continuous
casting machine. The produced billet is further hot-deformed to square or round bars in order to

study the material properties and strength.
The results obtained are as follows:

1. No crack was observed even after high reduction since sufficiently high temperature is maintained
in the core of the billet during reduction process. The deformation resistance is as small as 5 to 6

kg/ mm?2.

2. The center porosity and other defects in the central part of the bar which were previously rolled
from the twin billet can be completely eliminated, because the central part of the cast billet is deform-
ed into the joint of the twin billet in the process of in-line reduction.

3. The surface of the bars at the joint of the twin billet shows a macro structure with a unique
pattern which, however, diminishes by raising the rolling reduction ratio. The mechanical strength of"
the joint is found to be the same level as the other part for both low and medium carbon steels.

But for a high carbon steel, the strength of the joint is lower than the other part.

(Received Apr. 18, 1973)
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Fig. 2. Schematic cross section of reducing rolls.
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Fig. 3. Cross section of tested samples and methods
of producing samples.
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Table 1. Chemical composition and continuous casting conditions of test billets.
Ladle analysis (25) Tund. Cast speed | Cooling water
Steel mark : Temperature ratio for spray
c | si ‘ Mn | P ‘ s (°c (m/min) | !/ ke
A 0-22 0-20 0-69 0-020 | 0-016 1530~1 545 2-2 1-5
B 0-43 0-22 0-72 0-016 | 0-018 1 505~1 525 2-1 1-3
C 0-60 0-22 0-74 0-014 | 0-015 1 430~1 505 20 1-0
1 400
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Photo. 1. Shape and size of twin billet.
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Fig. 4. Calculated temperature distribution in cast
billets just before twin reducer (middle
point in casting time).
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TFig. 5. Relation between rolling load and spacing
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Fig. 6. Relation between meanspecific roll pressure
and degree of reduction of area.
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Fig. 7. Stress-strain curve of pure lead.
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Photo. 2. Macro structure of twin billet (C steel,
transverse cross section).
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Photo. 3. Enlarged macro structure of cast billet of C steel (xX3x1/2) (7/9).
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Forging ratio: 2 Forging ratio :

{a) Hot forged bors. (¢ steel)

Rolling ratio : 4'6

Rolling ratio: 25

{b) Hot rolled bars. ( B steel)

Photo. 4. Macro structure of bars produced from
twin billet (X3/5 upper or upper left
side coincides with joint.)
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Photo. 6. Micro structure of cast billet, twin billet and round bar.
(B steel, picrai etchx100x1/2) (7/8)
065
- 063 1 o //’?\ 3 Sampling position
o FAR SN ’f No
. N /
: ———
- 061 [ @//@ -—O, /o ,/é_‘_d’/@_\‘_@/m\c ,’I !
' /@\G)—-—o—-‘wo——ﬂ\ NP —— 2
059 PPN 4 Vmme-Inge Ve 2
. o v C steel TTmem=- 3 o
2 0357 A N N
N = _{i\o(‘ kﬁ\q}b\%' 6\\.
§ 046 Qor’ \(JO\ \"\\ \30\
< L= N )
©044F oo .o _a_ N _o_ 8 2 A 2
_g) ,/ X@/;_@;\@Z‘/To}@)\\ ,/O\‘ _ILO_ _‘/9 '3
5 042+ ¢ Y % ,
(&) \C\ ’ 3 s 5
0-40 ~./ B steel \/\/ Edge
025
bt A . .
o023 |- Sne-q RN Sampling with 13mm ¢ drill
SN § OO A e oo |
021 ®/<0—:?>\\“ o——0 - Z @Zo./\@ o 2. 3.
\ to-_‘—ol r
019 1 ! N 1 A stee|
20 60 100 140 180 220
Distance from edqe (mm)
Fig. 8. Variaticn of carbon content in twin billets.

==~ 54 e



A4y - VEI Y 2 VZEBRF(CHRARSGRHORELHE 1931
o117
i
,\,M
/\ / ! /I *—_1‘ ?
\
:‘; 013 L3 ’% g [ / /\{ - "‘/P
s / 3 A R 7\ g
\ \ Nya \
2 Q\ A ’,\\ 9\\‘ // \‘ /c\< // \\ / ~ /q( »
A N SN N \ ’ N \ 3
g Ol \‘ T 4 A < )R T Y p /{—.
B k¢ ’ \ 9y Qf X
= / NN \ A _Z/
009 A A ’/" N 4 \/ ¥ o—c¢ - } ©
\\./_cn’ ~ o] ‘\\ / ‘
. N —o— A steel
007 : —-—0--— B steel
-=-e~-- ( steel
006 |
0 10 20 30 40 50 60 70 80 S0 100
Distance from corner (mm) Joint

Fig. 9. Relation between positions of twin billets and cleanliness.
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Table 2. Tensile test results of twin billet and square bars (mean values of three pieces).

w Twin billets Square bars(25 mm(])
JProper- | Tensile Elongation | Reduction Tensile Elongation | Reduction
Steel ties strength of area strength of area
Position ( kg/ mm?) (%) (%) ( kg/ mm?2) (%) (%)
A Surface 535 36°0 63-2 555 295 627
Joint 53:0 26°0 53-0 555 298 582
B Surface 697 16-5 16-8 70-8 19-7 53-8
Jolnt 717 210 31-0 70-4 19-3 50-5
Surface 877 13-0 13:8 862 14-8 42-5
C Joint 778 55 60 87'6 11-2 37-2
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