Vol. 49 2006

Shinagawa Technical Report

I B if 1 £ mf SV

Automatic Face Pressure Loading Slide Gate Valve Equipment

b Ho @ B £ F
Kenji MiTsur

# i) **
Mototsugu OSADA

&  H o e
Hiroaki MORI

Abstract

Shinagawa has developed new generation of slide gate valve equipment (SV equipment) called

“SST” that reduces both the time necessary to exchange the plates and the number of component

parts to lower costs. Face pressure loading and load release of the newly developed SV equipment

are very simple. The SST type slide valve equipment is composed of about half the number of parts

used in ordinary equipment.

1. FL®IC

BN S s v F s vaN, X VvFavahbE—Ib
FAORMREARIEG 2 254 Koo TEEE (LU,
SVEE) &, SoMECAEERICHET 2 EENEE
Thb, SVEETHTEEZAWMINICRAIA FTL— ¢}
AHMEXIEEH V) vy —EfVEES L EiIckD
B OREEZHHT b0 TH 5, AL ERHD
SVEE IR KRS BHEAMNELEE L, AITHE
BfiaiTo by Z VAR TR, (EEHORESHAEMEL
TWb, T, fEEMR LAY ) vy -1 %
FHRL-ASEEAW AP ERE LD 22H 5, Mt
TlE, BLcHBmEAMEESATHZEMAL TV S
DS, o icSSTRIZBIR L e O TUU NN T %,

2. NANTHBRERDOEHEL

Fig. LIT/RT BRI, kKD b 7 VT ER~T 5
SQTHI T 7 = I Z R A L AT < £t X3 fig
Br21T - CWwichd, HEEEREICS W TEEY Y v
5 — DS ZRIH LI ERERZTT 5, 7L — b A
Dtz DR E 3 2 BRiC, JeichiFe L cSATRI T
SVEEE 2BINLE IS T/ RVILNEZ BRI L 72k, 2
MMEE TR 4 7L — b 2BE Y, HRE 2%
LiA#, BICRBICT 20808 H - 721,

1. Introduction

Slide gate valve equipment (aka SV equipment)
controls molten steel flow from ladle to tundish, or
from tundish to mold. It is an important system
because it influences steel quality and productivity.
SV equipment controls molten steel flow by moving
a slide plate that is face pressure loaded. In case of
large size SV equipment for the ladle, ordinary SV
equipment of the “toggle type” requires great effort
for plate replacement because the face pressure is
applied manually. Shinagawa has already developed
automatic surface load SV equipment (“SAT” type)
which the face pressure load is applied via an
actuator. This type has become popular. Recently
Shinagawa have developed an improved automatic
face pressure loading type of SV equipment (“SST”
type). This paper presents details of this new gen-

eration of SV equipment.
2. Higher Efficiency Plate Replacement

Ordinary SQT type SV equipment adapts the
toggle method using leverage and requires manual

effort to apply the face pressure load as shown in
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Fig. 1 Face pressure loading mechanism of SQT.

Stroke to fatépressure release

Fig. 2 Photograph of newly developed SV equipment
“SST”.
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‘ Move to full open position ‘

:
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‘ 4 ‘ Move to full open positon ‘ ‘ 3 ‘ Move to stroke end ‘

‘ 4} ‘ Release clamp arm stopper ‘
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Open slide case

:

‘ Replace refractories ‘

Fig. 3 Flowchart of the operating steps of SAT
and SST.

Fig.1.

On the other hand automatic face pressure load-
ing SV equipment applies the face pressure load by
an actuator. In the case of the earlier developed
“SAT” automatic face pressure loading SV equip-
ment, when the face pressure is released to replace
the plates, the operator has to move the slide plate
to full close position after cleaning up the inside of
nozzle hole with oxygen at full open position, then
insert a pin, and move the slide plate to full open
position again'. However, in the case of the latest
model “SST”, it is possible to release the face pres-
sure by moving the slide plate only several tens mm
after turning the safety stop device through an
angle of ninety degrees (Fig.2). Fig.3 shows a flow-
chart of the operating steps of the SAT and SST. In
addition, with automatic face pressure loading SV
equipment like the SAT and SST, plate replacement

becomes less laborious because the plate sizes are



Vol. 49 2006

Shinagawa Technical Report

Table 1 Comparison of the characteristics of SV equipment for Ladle
SQT SAT SST
Type of equipment
Ordinary Improved Latest modle
Method of face pressure loading Toggle (Crowbar) Insert pin Turn safety stopper
Power source of loading Manual Actuator <~
Standard bore size (mm) 50, 70, 80 <~ <~
Stroke (mm) 160, 200, 240 130~150, 175, 210 <~
Slide plate size (Index) 100 90 <~
Number of parts (Index) 100 102 50

Ordinary type (SQT)

Latest type (SST)

® Spring Holder

Toggle
@ Clamp Arm

® Guide Bracket
@ Mounting Lug

& @ Housing

@ Set Bolt

@ Hydraulic
Cylinder

@ Clamp ® arick Setting

@ Hinge Bracket
@ Liner

Heat Proof Cove

® Spring Holder

® Hydraulic @ Guide Bracket
—Cylinder @ Mounting Lug

® Brick Setting
Metal

@ Hinge Bracket
® Heat Proof Cover

Fig. 4 Bird’s-eye view of SV equipment.
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Fig. 5 Number of component parts.
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smaller than with the SQT type. Table 1 is a com-
parison of the characteristics of these three types of

SV equipment for the ladle.
3. Reduction of Component Parts

Another advantage of SST is the reduction of
component parts. Fig.4 shows a bird’s-eye view of
the SV equipment. In the case of SST, the main
parts for ordinary SV equipment like clamp
(part @), liner (part @),and clamp arms (part @)
were not necessary because the spring holder
(part®) holds the slide case (part @). As s result, we
could reduce the component parts by half in com-
(Fig.5).

Reduction of the number of component parts not

parison with ordinary SV equipment
only lowers the costs of SV equipment itself but also
reduces maintenance costs.

4. Conclusion

Operation of the new SV equipment “SST” is
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quite simple because of the design and the adoption
of a new method for face pressure loading. In
addition, Shinagawa could reduce the component
parts to half that of ordinary SV equipment. The
newly developed SST type SV equipment has been
used in actual steel ladles and has received favorable

reviews from some customers.

1) K. Mitsui and M. Osada ; Shinagawa Technical Report 47, 119, (2004)



