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Improvement of Submerged Entry Nozzle Quick Change System
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Abstract

We secured good seal characteristics and improved our easy, simple submerged entry nozzle

quick change system for continuous casting.
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1. Introduction

In the field of continuous casting for steel
making, a longer operating period has been
desired in order to improve productivity and
reduce costs. However the operating period is
limited by the short life of the submerged
entry nozzle (hereinafter referred to as SEN).

Therefore a SEN quick change system
(hereinafter referred to as QTC system)
which operates without interruping casting
was developed and has become popular over-
seas. However, in the current system, prob-
lems occur such as decline in steel quality
because of air sucking and bad maintenance
of the device.

We have already developed a QTC system
with good seal characteristics, but report on
1t because we improved the new QTC system
in order to solve the present problems.

2. Outline of QTC System

The QTC system generally consists of a
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Fig. 1 Outline of QTC System.
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slide gate valve with three plates and SEN-
changing mechanism below the slide gate
valve. A general view of the QTC system 1is
shown in Fig.1.

A SEN moves on the guide arm, and the
used SEN is exchanged for a new one by a
hydraulic cylinder. The SEN is supported
with a clamper and coil spring to prevent air
sucking.

3. Structure of New QTC System

3.1 Supporting structure of lower plate

Air sucking during casting is strongly
influenced by plate shape and supporting
structure. A comparison of plate shape and
supporting system 1s shown in Fig.2. In
structure type A, the lower plate is sup-
ported in two separate areas. Therfore the
bore area of the plate is bent downward by
face pressure load. It causes cracks to form
on the plate and air sucking.

In structure type B, the lower plate with
tongue part is protected by a case, but the
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Fig. 2 Plate Shape and Supporting System.
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tongue part easily cracks and causes air
sucking. If the protecting case is thickened as
a crack preventive measure, cost increases. In
addition, it is bent by face pressure load, and
stress resulting in cracking occurs because
the tongue part and the plate part are one
structure.

In the new QTC, we applied the lower
nozzle in the form of a round shape below the
lower plate and prevented bending and crack-
ing by supporting the nozzle circumference
of the lower plate.

3. 2 Structure of SEN

A comparison of structures is shown in
Fig.3.

In a conventional QTC, the SEN is assem-
bled with a metal holder. It is necessary for a
worker to assemble the SEN with a metal
holder on site and check the specified dimen-

sions of the holder.
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Fig. 3 Structure of SEN.
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On the other hand, in another type with-
out a metal holder, the SEN has a square
flange and is protected with a steel case and
the flange part is supported. In this case,
cracks occur easily because the flange part
and the SEN body are one structure.

With the new QTC, we assembled the
round SEN with a case and the square flange
with a case. As a result, the SEN doesn't
crack and the seal characteristics are im-
proved.

3. 3 SEN exchange process

SEN exchange is generally carried out
with the SEN contacting the lower plate
tightly at the joint. But this is not accept-
able, because the surface of the new SEN will
be damaged.

With the new QTC, the new SEN is moved
to the center of the lower nozzle with a gap
and is pressed up to the lower nozzle. The
SEN exchange process is shown in Fig.4.

3. 4 SEN supporting mechanism

With a conventional QTC, we applied a
metal holder with a special taper to control
the working position of the SEN supporting



Shinagawa Technical Report

Tight contact

Vol. 51 2008
Working SEN New SEN
: Lower nozzle
— I a4
i_ |
Fig. 4 SEN exchange process.
Hydraulic cylinder Lower nozzle
) _r-
| i ] =
y pr
= e |
- =| |
- T!T -I AN I-- =
N s
| I | £ \ !_
Flange
New SEN Working SEN Layout of clamper | Clamper |
Fig. 5 Structure of New QTC System.
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Other makers also apply the same mecha-
nism. It is necssary for a worker to check the
specified dimensions of the mechanism.

With new QTC, we applied the SEN ex-
change process which is shown in Fig.4, and
newly applied a simple mechanism to support
the SEN which is shown in Fig.5. This
mechanism has three clampers at one side to
support the SEN and these clampers are
positioned in an area which is smaller than
the SEN width.
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4, Summary

We would like to offer the new QTC sys-
tem for high quality casting, because we
secured good seal characteristics and im-
proved our easy and simple QTC system for

continuous casting.

1) Y. Kurashina and M. Osada ; Shinagawa Technical Report, 46 (2003)



