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@ Injection lances.

@ The invention relates to lances for injecting gas or
gas/powder mixtures into molten metal. Hitherto, lances
have been formed as a long length of metal tube encased in
refractory, and any damage to any point along the length
usually leads to the scrapping of the whole lance. The object
of the invention is to avoid this problem and is met by a
construction wherein the metal pipe and the refractory are
formed from a number of relatively short lengths (2, 8, 15)
with the lengths of pipe being removably secured together
such as by a spigot (7) and socket {12} connection.
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This invention relates to injection lances
of the type used, e.g., in steel production.

In steel production it is usual to inject
into a bath of molten metal a gas for stirring so
as to homogenise the metal and to achieve
temperature equilibrium. In addition powders can
be injected, e.g., for desulphurisation. In both
cases the gas and/or gas/powder mixture 1is
introduced into the bath via a lance the end of
which is inserted through the slag and below the
surface of the molten metal.

Currently lances are produced from a metal
pipe typically 3 to 6 metres in length protected
by an outer refractory coating or cladding, located
around the metal pipe. Because of the forces on
the lance during use, such as can arise from the
turbulence o{ the molten metal, vibration, thermal
stress from rapid heating and cooling, and possibly
differential thermal expansion, the coating is
prone to shelling and splitting, and in addition
there is heavy wear by chemical erosion
particularly at the slag line.

It is known in an attempt tQ minimise the
mechanical loss of the coating, to provide a steel
pipe with fins to assist in keying the refractory

material to the pipe, and it is also known to wrap



BT T TR .

0070108

the pipe with barbed wire. However only a
relatively small amount of refractory is retained
by the barbed wire and thus shelling of the coating
can still occur thué,producing a reduced refractory
thickness, Damage at the slag line which ecan be
excessivé sométimes necessitates the removal of a
complete lance because the coafting is a single
coating along ﬁhe full length of the lance.

The object of the present invention is to
provide an injection lance that avoids the above
disadvantages.

According to the present invention, an
injection lance comprises a2 metal pipe encased in
an outer coating or c¢ladding of refractory
material, the metal pipe and the refractory coating
or cladding being formed from a number of lengths
of pipe on each of which is formed a coating or
cladding, with the lengths of pipe being removably
secured together.

The forming technique can involve moulding,
casting or pressing the refractory material around
the pipe length. To enable adjacent lengths to be
removably secured together, it is preferred for one
end of each length of steel pipe to extend Dbeyond
its refractory coating or cladding with the other

end lying within the refractory material, formed as
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a socket. To assist in preventing accidental
unscrewing a proprietory locking compound can be
applied to the threads of each spigot and socket.
Thus with the exposed end externally screw threaded
and with the socket internally threaded adjacent
lengths can be secured together by screwing the
projecting end of the pipe of one length into the
embedded socket in an adjacent length, whereby the
refractory material of one piece may be brought
into firm contact with the refractory material of
the adjacent length. If required a thin coating of
cement or jointing compound between adjacent
lengths can be provided, and when present, a cement
of a8 highly refractory naturé can be used.

If required, additional reinforcement e.g.,
metal spiders, c¢can be provided within the
refractory material or the refractory batch can
include fibres of a metallic nature.

By virtue of therfact that the lance is
formed from a series of lengths, . should there be
any damage to any part of the lance, e.g., at the
slag line then the whole lance need not be
replaced. Only the length that has suffered damage
need be removed and replaced by a new length. A
lance may be forméd from a number of lengths and

can use different refractory materials at different
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sections each chosen to Suit the particular
conditions in that part of é vessel, e.g., ladle,
occuﬁied by the lance, and as a still further
alternative, different lengths can have differeﬁt
thicknesses again so that each length can be
ideally suited to the service conditions 1likely to
be encountered.

Lances of the invention can be pre-
assembled and delivered to the user ready for use.
However, transporting reiatively long lances can
result in damage. It is therefore a still further
advantage of the invention that there can be the
avoidance of the need to transport long lengths of
lance, by transporting therindividual lengths which
can be assembled very quickly on site.

One embodiment of the invention will now be
described with reference to the accompanying
drawing which is a longitudinal section through a
lance in accordance with the invention.

In the drawing, a lance 1 is formed from a
metal pipe encased in a refractory material,
whereby the lance can be inserted into a bath of
molten metal aqd a gas or 2 gas/powder mixture
passed down the metal pipe and into the molten

metal.

As shown, both the metal pipe and the
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encasing refractory of the lance are formed as a
number of relatively short lengths. Thus, there
is an inlet section 2 having a metal pipe 3
externally threaded over part of its length and
whereby the lance can be secured to handling
mechanism for the lance. At the unthreaded end
section, the pipe 3 has secured to it reinforcement
4 in the forh of two inverted V-sections of mesh
and is provided with an encasing refractory
material 5, the refractory being co-planar with the
end of the pipe 3. At that end, the pipe 3 has a
secrew threaded socket 6, into which is screwed the
spigot 7 of a pipe 8 of a second section 9, which
again has V-sectioned reinforcing mesh 10 and
encasing refractory 11, the spigot 7 lying clear of
the refractory, and the refractory lying co-planar
with the opposite end of the pipe 8, where a socket
12 is provided. To make up the full length
required, as many sections 9 as are necessary can
be provided, the socket 12 of the final section
receiving the spigot 13 of the pipe 14 of an end
section 15, which also has V-shaped reinforcing
mesh 16 and encasing refractor& material 17, the
outermost end of tﬁe pipe 14 having.a screw-
threaded socket 18, e.g., to receive a diffuser

plug or the like.



0070109

To guard against accidental unscrewing of
the sections, a proprietory compound to prevent
accidental unscrewing can be applied to the threads
of each spigot and socket, and to prevent molten
metal penetration at the junction between each
length of refractory, the abutting faces can be
coated with an appropriate refractory Jjointing
compound or cement. Thus, for example, the
refractory material can be an 80% alumina, high
purity castable refractory material, and the cement
a2 phosphate-bonded air-setting cement.

Thus, during use of the lance, should
unacceptable damage be o¢casioned at some poiné
along its length, accidentally, by erosion or by
chemical attack, e.g., at the slag line, the
damaged lengtith can be uncoupled from the adjacent
lengths and replaced by a new 1length, thereby
avoiding fhe need to throw away a compleite lance -
because it has been damaged at one point, as is the

case with the lances of the prior art.
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CLAIMS

1. An injection lance comprising a metal

~pipe encased in an outer"coatingfor cladding of

refractory material, the metal pipe and the
refractory coating or cladding being formed from a
number of lengths of pipe on each of which is
formed a coating or cladding, with the lengths of
pipe being removably secured together.

2. An injection lance as in Claim 1,
wherein the refractory material of each léngth is
formed by moulding, casﬁiﬁg'or pressing the
refrabtory material around thé‘pipé length.

3. An injection lance as in-Claim 1 or
Claim 2, wherein to eﬁable'adjacent lengths to be
removably secured together, one end of éadh'length
of steel pipe extehds'ﬁéidhd its refractory coating
or cladding, with the other énd 1lying within the
refractory material, formed as a socket.

4, An injection lance as in Claim 3,
wherein a proprietory locking compound is applied
to the threads of each spigot and socket to assist
in the prevention of accidental unscrewing.

5. An injection lance as in any of Claims
1 to 4, wherein abutting surfaces of adjacent
léngths of refractory material are ﬁ}ovided with a

coating of a jointing compound or cement.
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6. An injéction lance as in Claim 5,
wherein the cement is a highly refractory cement.

7. An injection lance as in any of Claims
1 to 6, wherein each length of metal pipe is
provided with reinforcement to assist in the
retention in place of the refractory coating or
cladding.

8. An injection lance 2s in Claim 7,
wherein the reinforcement is in the form of mesh of
V-section, secured to each metal pipe length.

9. An injection lance as in any of Claims
1 to 8, wherein the refractory material of a
particular length is chosen to suit the particular
conditions in that part of the vessel oécupied by
that length.

10. An injection lance as in any of Claims
1 to 9, wherein different lengths of refractory
material can have different thicknesses chosen to-
suit the particular conditions in that part of a
vessel occupied by that length.

11. An injection lance substantially as
hereinbefore described with reference to the

accompanying drawing.
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