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Synopsis :

A remarkable progress in the surface defect prevention of continuously cast steels in
recent years is evidently lopsided on slabs, blooms and billets than on beam blanks,
owing to the uncomparably short history of the latter. In this paper, the effect of casting
conditions on the occurrence of longitudinal web cracks has been studied. In the mold
cooling zone, the application of the following measures has proved effective for the crack
prevention, such as, a) mold powder with higher viscosity, b) lower cooling intensity, c)
adjustable cooling pattern around the periphery of cross section for the uniform shell
solidification, and d) strict check to deviation of mold from the standard oscillation
curvature. In the spray cooling zone, a cooling pattern has been developed theoretically
by means of un-steady state planer heat transfer analysis for the purpose of the
minimum reascension of surface temperature at each cooling zone. Through an
operation well organizing these measures, 95% of continuously cast beam blanks have

been rolled successfully without any surface conditioning.
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Synopsis:

A remarkable progress in the surface defect prevention of continucusly cast steels in recent years is evidently lopsided
on slabs, blooms and biliets than on beam blanks, owing to the uncomparably short history of the latter. In this paper,
the effect of casting conditions on the occurrence of longitudinal web cracks has been studied. In the mold cooling
zone, the application of the following measures has proved eoffective for the crack prevention, such as, a) mold powder
with higher viscosity, b) lowar cooling intensity, ¢) adjustable cocling pattern arcund the periphery of cross section for
the uniform shell solidification, and d) strict check to deviation of mold from the standard oscillation curvature. In the
spray cooling zone, a cooling pattern has been developed theoretically by means of un-steady state planer heat transter
analysis for the purposs of the minimum reascension of surlace temperature at each cooling zone. Through an cpera-

tion well organizing these measures, 95% of continuously cast beam blanks have been rolied successfully without any

surface conditioning.
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Table 1 Specifications of C.C.M. for

beam blank and blooms

Steelmaking furnace LD coenverters

! 180t (Max. 200+)

Mn=1.50%
All up-ground type mth
curved mold

Furnace capacity

Type of steel to be cast | C=0.80% .,

Type of C.C. M.

J— —pe

Number of strands | 4

Beam blank size 400 X 460X 120mm

BI d&i . 240X 400mm
Woom imensions ' 3005 400mm
Bending radius 1 12.5m, 22m

Multi-t 2'“-‘-0’ t
Pinch roll HHThyRe. Apoin
unbending type

to torch cutter 41.636m

Length from meniscus

Casting time " Approximately 1h
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Fig. 1 Nomenclature and size of continuously

cast beam blank
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Table 2 Casting conditions

C Si Mn P S
Chemical composition (%)
0.20 0.20 0.60 <0.03 <0.03
Steel temperature in tundish (“C) 1530 ~1550
Mold water flow rate {{/min} 1700
L* (m) ~3.58 ~6.28 ~8.98
Spray Zone** MS Iy Ix My Iy 11 Iy
Water flow 5o | 150 | 33 | 212 | o3 | s | 32
rate (!/min)
Spray nozzle 18mm¢, 2 nozzles per strand

Withdrawal veloeity (m/min)

0.85~-0.95

* L
M5
W
N :

. Distance below meniscus

Mold spray
Wide
Narrow

(Original magnification)

(x10)

(X 500)

Photo.1 As cast microstructures in cross sections around longitudinal cracks at web
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