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(57) Cette buse refractaire est constitu¢e d’un €lément  (57) A refractory nozzle comprises upper and lower
superieur (20) et d’un €lément inferieur (22) presentant members (20 and 22) having matching tapered bores.
des percages coniques complementaires. Ces €léments, The members f1t together so that the bores match, and are
qu s’adaptent 1un sur 1’autre de fagon que les percages secured 1n the hole (16) 1n the bottom of a metallurgical
coincident, sont bloqués dans le trou (16) du fond du  vessel by a retaining plate (66) and a bottom plate (86).
recipient metallurgique par une platine de retenue (66) et The bottom plate (86) can be removed to allow the lower
une platine de fond (86). Cette platine de fond (86) peut  member (22) to be replaced without disturbing the upper
ctre deposce de facon a permettre le remplacement de  member.

I’¢lément mferieur (22) sans avolr a intervenir sur

I"¢lément supérieur.
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(57) Abstract

A refractory nozzle comprises upper and 10
lower members (20 and 22) having matching |
tapered bores. The members fit together so 18 12
that the bores match, and are secured in the
hole (16) in the bottom of a metallurgical

vessel by a retaining plate (66) and a bottom 14
plate (86). The bottom plate (86) can be
removed to allow the lower member (22) to be
replaced without disturbing the upper member.
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REFRACTORY NOZZLE

This invention relates to a refractory nozzle for use with

a metallurgical vessel such as a bottom pour ladle or a casting

box.

In foundries devices such as bottom pour ladles, casting
boxes and the like are used extensively to pour molten metal
into moulds; these devices, which will hereinafter be referred
to simply as ladles are provided with a refractory nozzle in
their bottom. The flow of molten metal through the nozzle is
controlled by a refractory stopper in the interior of the
ladle, the stopper being moved into and out of the nozzle

aperture.

For a given mould, there is a correct nozzle outlet
diameter and only a small range of suitable flow rates of metal
into the mould as too great a flow rate can damage the mould

while too slow a flow rate results in an unsatisfactory

casting. The maximum rate of flow of the metal through the

nozzle is determined by the outlet diameter of the nozzle and
the depth Or ferrostatic head of metal in the ladle, and
lessens as the head of metal decreases. Thus problems can
arise when, as is common, a number of different moulds have to
be poured from a single ladle as if the flow rate is
appropriate for the first mould then it is too small for later

moulds.

A commonly adopted solution to this problem is to use a
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nozzle that is oversize for the initial pourings and to

control the flow by means of the stopper. This practice is

not entirely satisfactory as the use of oversize nozzles
tends to produce unsatisfactory castings as does undue

throttling of the metal flow by the stopper.

It is an object of the present invention to obviate or

mitigate these problems.

The present invention is refractory nozzle comprising
upper and lower members, the upper member having an axial
passage comprising a mouth at its top end, a tapered bore, and
an enlarged diameter section at its bottom end, and the lower
member having a top fitting into the enlarged section, and a
tapered bore the top end of which matches the bottom of the
tapered bore of the upper member.

The present invention is also a bottom pour metallurgical
vessel having a hole in its bottom, a nozzle as defined in the

last preceding paragraph and means for securing the nozzle in

position in the hole.

An embodiment of the present invention will now be
described, by way of example, with reference to the

acco:hpanying drawings in which:~-

Fig. 1 is a cross-sectional view through the bottom of a

bottom pour ladle having a refractory nozzle

according to the present invention;
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Figs 2 and 3 are respectively a cross-sectional elevation
and a perspective view of an upper ref ractory member
used in the nozzle of Fig. 1; énd

Figs. 4 and 5 are respectively a cross-sectional elevation

and a perspective view of a lower refractory member

used in the nozzle of Fig. 1.

Referring now to Fig. 1, a metallurgical vessel, in this
embodiment a bottom pour ladle 10, comprises an outer steel
shell 12 with a lining 14 of a refractory material. 1In the
bottom of the ladle is provided a hole 16 through both the
lining 14 and the shell 12, the hole 16 increasing in diameter
as it passes from the inside of the lining 14 to the outside
of the shell 12. The hole 16 is provided to locate a nozzle
through which the contents of the ladle 10 can be discharged.
Associated with the ladle is a refractory stopper 18. The

ladle 10, as so far described, is essentially a standard item.

In this embodiment of the present invention, the discharge
nozzle comprises upper and lower refractory members 20 and 22
as shown in Figs. 2 and 3 and Figs 4 and 5 respectively. The
upper refractory member 20 has an axial length that is greater

than the length of the hole 16, and an external surface 24

which increases in diameter from top to bottom to match the

surface of the hole 16. As seen best in Fig. 2, the member 20
has an axial passage having three sections, namely a mouth 30,

a tapered bore 32, and a section 34 of constant diameter.

The mouth 30 acts as a seating area for the stopper 18 and
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is shaped to provide a smooth transition from the transverse

5 upper end face 36 of the member 20 to the tapered bore 32.
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The section 34 has a diameter greater than that of the

bottom end of the bore 32 and the transition between the two
is an annular surface 38. At the bottom of the member 20 1is

an annular end surface 39.

The lower refractory member 22 has a stepped outer surface
in two sections, an upper section 40 of uniform diameter and,
at the bottom, a small section 42 of a smaller diameter, the
transition between the two sections again being an annular
surface or shoulder 44. The member 22 has a tapered bore 46,
an upper annular end surface 48, and a lower annular end

surface 50.

As seen in Fig. 1, the two refractory members 20 and 22
fit together in the hole 16, the outer surface 24 of the upper '
member engaging the surface of the hole 16 and the lower member
22 fitting into the constant diameter section 34 of the upper

member. A gasket 52 is located between the upper end surface

48 of the lower member 22 and the annular surface 38 of the
upper member 20. The tapered bores in the two members are then
loined without any transition that would disturb the smooth

flow of metal.

On the bottom of the ladle 10 are provided three pillers
56 in a triangular configuration, each of the pillers 56 being

rectangular in cross-section and having a slot 58 passing
through it, the slots being elongated in the vertical
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direction. 1In this embodiment, the surface 60 at the bottom

of each slot 56 is inclined across the slot to provide a

ramp surface.

A retaining plate 66 extends across the bottom of the
jadle and has three holes allowing the three pillers 56 to pass
through the plate 66. The plate 66 also has a central hole 68
whose diameter is intermediate that of the outer surfaces of
the members 22 and 24 so that the member 24 can pass freely
through the hole 68 while an annular area around the periphery

of the hole 68 engages the bottom end surface 39 of the upper
member 20. ‘

Associated with the retaining plate are wedges (not
illustrated) which pass into the slots 58 on the underside of
the retaining plate 66 and cooperate with the ramp surfaces 60
to force the upper member 20 securely into position in the hole
l6.

The retaining plate 66 is further provided on its bottom
surface with a number, in this embodiment two, tapped bosses
78 which engage bolts 80. Between the bottom of the each boss
78 and the head of its associated bolt 80 is a spring 82
surrounded by a shield 84 which acts to protect the thread of
the bolt from splatter.

A bottom plate 86 has two countersunk holes, each allowing

the shank of a bolt to pass through, but not the spring 82, the
shield 84, or the head of the bolt. The heads of the bolts
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compress. the springs against the bottom surface of the plate
86 to retain the plate in p_osition. A central hole 90 1in
the plate 86 has a diameter intermediate the diameters of
the portions 40 and 42 of the lower member 22 so that the
end surface 50 of the member 42 is engaged by an annular

area surrounding the hole 90.

In use, as the bolts 80 are tightened, the gasket 90 is
compressed between the lower and upper members to seal the
junction between themn. The gasket also ensures that the

members do not stick together.

This arrangement allows the lower member 22 to be changed
for another member 22 having a larger or smaller exit aperture
and therefore a different flow rate. It is to be understood
that the taper of the bore of the lower member is always the
same as the taper of the bore of the upper member, different
exit apertures being achieved by varying the length of the
lower member. As the lower member 22 fits into the upper
member 20 problems of clearance over static moulds are largely

avoided.

It has been found that with a tapered bore through both
the upper and lower members the flow rate is less affected by
changes in the ferrostatic head, and that the nozzle bore is
self cleaning. Other major advantages of the nozzle of the
present invention are that the upper and lower members can be
made of different materials to suit better their respective

operating conditions, and the common problem of deposits on the
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lower part of the nozzle can be avoided simply by replacing

5 as necessary the lower member 22.

The springs 82 compensate for heat expansion of the bolts,
and the shields 84 protect the bolt threads from contamination.
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CLAIMS

1. A refractory nozzle comprising upper and lower members,

the upper member having an axial passage comprising a mouth at
its top end, a tapered bore, and an enlarged diameter section
at its bottom end, and the lower member having a top fitting
into the enlarged section, and a tapered bore the top end of

which matches the bottom of the tapered bore of the upper
member. '

2. A nozzle as claimed in claim 1, in which a gasket is
located between the top end surface of the lower member and the

upper menmber.

3. A nozzle as claimed in claim 1 or claim 2, in which the

outer surface of the upper member tapers out from top to
bottomn.

4. A nozzle as claimed in any preceding claim, in which the

lower member has an external shoulder at its lower end.

5. A bottom pour metallurgical vessel having a hole in its
bottom, a nozzle as claimed in any preceding claim and means

for securing the nozzle in position in the hole.

6. A vessel as claimed in claim 5, in which said means

comprises a retaining plate secured to the bottom of the ladle

and engaging the bottom of the upper member.
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7. A vessel as claimed in claim 6, in which said means
includes a bottom plate secured to the retaining plate and
engaging the lower member, the distance between the plates

being adjustable so that the lower member can be forced into
sealing engagement with the upper member.

8. A vessel as claimed in claim 7, in which the bottom plate

is secured to the retaining plate by shielded bolts.

9. A vessel as claimed in claim 7 or claim 8 when dependent
on claim 4, in which the bottom plate engages the external

shoulder on the lower member.
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