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Abstract

The main middle carbon steel defects are longitudinal cracks and transverse cracks on the steel

strand surface and these defects prevented from the casting speed increase.

We have developed new mold powder “REVIX” and it contributes to increasing steel quality and

productivity.

The main characteristics and effects of REVIX are described in this report.
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1. Introduction

The main middle carbon steel defects are longitu-
dinal cracks and transverse cracks on the steel
strand surface. Due to the 6 — v phase transforma-
tion during solidification, middle carbon steel has a
high solidification shrinkage which causes the
surface to crack by due to uneven solidification of
the steel shell. The most common effective method
for preventing surface crack is the reduction of heat
removal in the mold by controlling mold powder
crystallization temperature.

However, demands for the development of a new
mold powder product that will increase steel quality
are increasing. Surface cracks also prevent the
casting speed increase.

To satisfy these demands we have developed
REVIX new mold powder products for middle
carbon steel. REVIX contributes to increasing steel
quality and productivity.

In this report, the main characteristics and effects
of REVIX are described.
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Fig. 1 Crystallization speed of some mold powders
for middle carbon steel.
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Fig. 3 Slagfilm model concept between conventional
and REVIX.
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Fig. 2 Comparison of slagfilm microstructure.

2. Concept and Characteristics of REVIX

2.1 Reduction in strand surface cracks
2. 1.1 Crystallization speed

The surface cracks are caused by uneven steel
shell formation. It is important that the powder
slag flowing between mold and steel shell quickly
forms a crystallized layer. Therefore we tried to
control the crystallization speed of the mold pow-
der.

Fig.1 shows the crystallization speeds of REVIX
compared to typical middle carbon mold powders.

The fast crystallization speed of REVIX is
achieved by a composition similar to Li-Cuspidine
and a reduction in MgO and Na,O.

Fig.2 shows a comparison of slag film microstruc-
tures sampled from an actual casting. REVIX had a
high-density crystal layer in the slag film on the
mold side. The high-density crystal layer is formed
by the fast crystallization speed.

The higher density crystal layer is considered to
be a product of fast crystallizations, which makes
the crystal layer form quickly. Interfacial thermal
resistance is also increased lowering heat removal at
the meniscus.

2. 1.2 Crystallization temperature

Formerly, mold powders with high crystallization

temperatures had been used to lower heat removal
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Fig. 4 Melting simulation by high frequency
induction furnace test.
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in the mold. However, this is a disadvantage to
forming steel shells in high-speed casting.

Fig.3 shows a slag film model of REVIX com-
pared to a conventional powder.

The crystallization temperature of the REVIX is
lower than that of the conventional powder. The
crystal layer in the slag film is formed quickly at
the meniscus by the fast crystallization speed, so the
steel shell is uniform.

REVIX can form a sufficiently thick steel shell
though a higher heat removal under the meniscus,
because the lower crystallization temperature cre-
ates a thin crystal layer.

Therefore, REVIX can be used for low casting
speeds of 1.0m/min to high speeds such as
3.0m/min.

2.2 Melting Characteristics

Generally, higher temperature -crystallizing
powders sometimes causes the powder sintering in
the mold, and also causes the roping. These often
cause casting problems for maintaining stable
casting operation and quality problems.

However, stable melting of REVIX is achieved by
the high carbon content such as above 10% to
prevent sintering.

Fig.4 shows the melting properties of mold

Table 1 Typical properties of mold powders

Conventional |[REVIX-7TW| REVIX-3Y

Ca0/Si0; 1.5 1.9 1.9
Na.O 8 0 0
T.C 3 " "
Crystallization temperature(°C) 1145 1100 1120
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Fig. b Result of surface crack.



Shinagawa Technical Report

30 26
T 2B 12.4
3 <
2 20t 122 &
] £
©
5 15 F /D/ 120 8
‘© Q
c D
S 10k 418 2
5 2
9 st od 116 ©

. B |,

Conventional A Conventional B REVIX

Fig. 6 Trend of surface crack index.
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powders melted in a high frequency induction
furnace. REVIX had same melting properties as the
conventional ones.

For higher casting speeds such as 2m/min,
REVIX has the above 11% carbon content.

3. Effect of REVIX Use

Table.1 shows the typical properties of REVIX
with conventional middle carbon powder.

As Fig.5 shows the one of result of steel quality,
the steel plate conditionings are reduced greatly by
the use of REVIX product.

Fig.6 shows the results of surface crack index on
the steel strands.

By using REVIX, the casting speed was increased
greatly with keeping the steel quality because the
steel defects were greatly reduced in higher casting

speeds.

4. Conclusion

We had developed REVIX, a new mold powder
product series, which reduces surface cracks on the
steel plates and increases casting speed.

REVIX has faster crystallization speed due to low
MgO and Na:O to form quickly a crystal layer in
the slag film at the meniscus.

REVIX contributes to reducing the steel plates
conditioning costs and increasing the productivity

of casters.



