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Development of Horizontal Continuous Caster for Steel Billet

Yoshio MIvYASHITA, Akira MivamMOTO, Masaharu ITO

Synopsis :

Nippon Kokan (NKK) installed the test plant in F

Kiyomi- TAGUCHI,  Takayuki KOYANO, and Akira HONDA

ukuyama Works to commercialize the holizontal con—

tinuous casting process of steel for billet, developed in cooperation with Davy-Loewy Co. (DL), and started

the operation test from Nov. in 1978.

The various improvements of the Davy-Basic—Process and the additional developments of process tech—

nology have been done. That is :

1) Use of special refractory made from Si;N, with dispersed BN for break ring.
2) Use of Cr—Zr-Cu alloy for mold material and control of cooling water pressure of mold.
3) Adoption of intermittent withdrawal mode with high speed frequency cycle and proper push—back

force.

These enabled the continuous—continuous and high speed casting operations by the multi-strands. The
billets with 115 mm square and 120 to 210 mm rounds, cast by this process were successfully rolled to D-

bar, angle, rod bar and seamless pipe.

This improved horizontal continuous casting process named “HORICAST?” is now used on a commercial

base.
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Table 1.

Specification of HORICAST.

Ladle capacity 40 ¢

Tundish capacity 2.5t

Number of strand 2

Billet sizes Section ; 75—150 mm §

120—210 mm ¢

Length ; 5500—10 500 mm

Plain carbon steel and
low alloy steel.

. Max. 4.0m/ min

(at 115mm § )

Steel grades
Casting speed

Equipment length
-Overall
-Mold to pinch roll
-Secondary cooling

35000 mm
8000, 12000 mm

zone 6 000 mm
Passline height Floor line+! 300 mm
Mold Tubular mold by water
cooling.
Pinch roll Hydralic drive servo-
control.
Cutter Gas torch cutter.

Strand spacing

1000 mm

-

Fﬂﬂff?f*ﬁ?grg;::::

i

Photo. 1. An outline of HORICAST.
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Fig. 2. Schematic view of joint assembly between
tundish and mold.
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Fig. 3. Schema of initially solidified shell profile at
various stages of one withdrawal cycle.
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Fig. 4. Temperature distribution in cross-section of
break ring at 50 s from casting start (Computation).

Copper mold

7
77

— 349 —



1390 % & § @ 67 4 (1981) §8 S
X ArEAEDEDERT v e ADTEMILKE SHEHR LE.
5Wilhdrm»;c:l direction E 4.1.4 ﬁﬁ?ﬂ’é‘éﬁ?@ﬁ)ﬂt%)

X[ J 2
I e
/ / o x ,,v“ o 2
/ i 8
/“ {
‘ a’
RN RN
Notes I. >—<  Compresclve siress
«—  Tensile stress
2. Stress level , —I1/cm?

Fig. 5. Internal main stress distribution in cross-
section of break ring at 10s from casting start
computed with elastic stress analysis of finite ele-
ment method.
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Fig. 6. Change of steady-state hoop stress distribution
on break ring surface with giving compressive force
(Computation with elastic analysis of finite element
method).
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Cold shut
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Photo. 2. Examples of cold shut and cold shut crack.
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Fig. 7. Relationship between withdrawal cycle and
cold shut and cold shut crack depth of 115mm
square billet.
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Photo. 3. Macro structure in cross section of as—cast billet.

Table 2. Results of test rollings,

Billet size Slg{ﬁgiig(;n— Rolling mill Products Test results
Without Rods mill Deformed bar (SD 30) Satisfied.
Angle (8S 41)
Without Section mill 40x40x3 Satisfied.
40x40x3
115mm § Satisfied.
Grinding Bar mill R%‘énd b}r (SS 41) Size up and grade up
mm are necessary.
Grinding Wire or rod Wire rod (SS 50) Satisfied.
or Without mill 8mm § Grade up is necessary.
Seamless pipe (STB 42)
120 Mandrel mill (STPG 42) .
—910mm ¢ | Vithout or plug mill (API-]-UTN) Satisfied.
I.D.;48.6—-194.0mm ¢§)
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