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Continuous Casting of Beam Blanks

Hisashi OMOR1, Tetsuo UEDA, Hisakazu MirzoTa,

Minoru YAO, Yutaka SHINJO, and Toshio Fujimura

Synopsis ;

No- 3 continuous casting machine at No. 1 steel-making shop in Mizushima Works of Kawasaki Steel
Clorp. has capability of casting both large section blooms (300 x 400 mm, 400 x 560 mm) and beam blanks.
It has been successfully operated since October, 1973. In continuous casting of beam blanks, various
kinds of defects are liable to occur because of its complicated section. However, the adoption of suitable
operating condition such as mold powder selection, cooling condition, and complete maintenance of ma—
chine have made it possible to roll almost all cast blanks without any surface conditioning. Casting speed
has also been increased with good quality by preventing flange deformation of cast blanks.
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Fig. 2. Schematic drawing of the mold for beam
blank. . . ; — —

=

1 — <
|

| 7~ ——u 1
Tt
A

[l

|
¥
=

Nisw
|
B IS

Fig. 3. Cross-section of roller apron.
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Table 1. Casting conditions of break out shell.

Steel grade SS 41

C/0.19, Si/0.22,

Composition (%) Mn/0.06, P/0.013,
S/0.033

Steel temperature in 1 550

tundish (°C)

Nozzle diameter (mmg¢) - 19

Qasting speed (m/ min) 0.85

Cooling rate (1/ min) 1\14;’})% Molclil(s)pray
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Table 2. Solidification factor or beamblank.

T factor mold ;Seco_ndary
- cooling zone
part : \\ K b - I-(A_w Vb”—
center of flange 16.4 | 0.8|25.0| —5.6
fillet 148 2.8,23.8| —-3.5
inner radius 20,0 1.2|26.6| —3.3
web | outer radius 17.2 ] 1.3 28.4 | —6.4
average 17.8 1.9]27.5| —4.8

D=KV't+ 5 (mm Vmin)
K ; solidification factor
b ; constant
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Fig. 4. Comparison of shell thickness between cal-
culated value and actual result.
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Fig. 5. Progress of solidification of C. C. beam blank
by calculation.
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Fig. 6. Distribution of C and S at web and frange.
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Fig. 7. Schematic representation of longitudinal
facial crack in web.
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Fig. 8. Eﬂ’ect of powders on longitudinal crack at
web.
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Fig. 9. Effect of deviation of oscillating mold from
the standard strand curvature upon longitudinal
cracks at web.
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Table 3. Supporting method of strand and internal
8t — Ve=1.00/ . . - . .
- Ty strain ratio proportioned to the allowable strain.
[ R e? —
Z6 Repion af 5 %8 Ratio(No. 2 seg.)
2] TiacC .
= fuecrnay eraek [Fe- Supporting method | Crack - -
%4 flange ] flange tip
E T TNe— Full-support { I
R N e——"c-- against flange cracked | 0.96 | 1.40
| s T face l
0 — PP i
5 0 2/3-Reduced non-
T%_l‘b)t o2 Lno.a T ol roll-pitch cracked 0.65 0.86

Distance froa neniscus (m)

Fig. 10. Internal strain distribution in strand dire-
ction in the case of supporting way of cast blanks
shown in fig. 3.
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Photo. 3. Internal crack in web.

Photo. 4. Sulfur print of a bulging defect caused
by ferrostatic pressure at the fillet of a blank due
to excessive casting speed.
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Fig. 11. Type of strand support.
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