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BOTTOMS FOR METALLURGICAL FURNACES OF
THE BESSEMER CONVERTER TYPE

Hans Kosmider and Paul Ernst Hardt, Hagen-Haspe,
Germany, assignors to Huettenwerk Haspe Aktiengesell-
schaft, Hagen-Haspe, Germany, a German company

Continuation of application Serial No. 143,602,
10, 1950. This application June
439,392

February
25, 1954, Serial No,

4 Claims, (CL 266—35)

This invention concerns. metallurgical furnaces, espe-
cially Bessemer converters, and is a continuation of our
application Serial No, 143,602, filed February 10, 1950,
now abandoned, and assigned to the assignee of the pres-
ent application.

In the converter
brocess) the refining 8ases’ (air, oxygen,

the iron bath to be refined,

At the nozzie outlet places the oxygen (free and com-
bined) contained in the refining gases reacts immediately
with iron, forming ferrous oxide. - If the €XCess pressure
in the blast boxes in relation to

to a progressive wear and tear of the tuyere outlet. This
burning away is to be attributed not only to thermal over-
heating but above all to the chemical influence of the
ferrous oxide,

Ferrous oxide is a very powerful liquefying agent for
all basic and acid refractory materials. In the blast re-
fining process the tuyeres and thus the floor or bottom
are extensively protected by the carrier gas (mitrogen),
so that the ferrous oxide formed is immediately carried
into the bath through the agitation of the bath brought
about by the nitrogen. With increasing Oxygen enrich-
ment however, the agitation of the bath becomes smaller,
particularly in the dephosphorizing period which is pres-
ent in the basic process. The ferrous oxide concentra-
tion and temperature immediately above the nozzle thus
becomes greater. With increasing temperature and fer-
TOUs oxide conceniration the destruction of the tuyeres
both in basic and acid bottoms is accelerated. As ex-
periments have shown the tuyeres burn to funnel shaped
holes even after only one or two charges. The emergent
Cross section becomeg continuously- greater and the es-
cape velocity of the refining gas continuously less. The
iron to be refined can always penetrate deeper into. the
widened (burnt out) tuyeres, and the ferrous oxide can
therefore react more with the basic and acid refractory
substances. The - funnel shaped end deep burning out
leads then to destruction of the bottom. With the uge

can no longer be economically used,

The present invention is directed to the problem of
preventing or at least substantially lessening this funnel-
ing out or cratering of the furnace bottom in the vicinity
of the tuyeres. As explained above, such cratering oc-
curs particularly with an OXygen-enriched blast, and also
with pure oxygen or a mixture of pure oxygen and other
refining agents.

It has been proposed in the past to form the tuyeres of

<

10

15

20

25

30

35

44

650

55

60

65

70

2

iron tubes primarily to achieve better heat conductivity.
However, the use of iron tubes to provide the blast
nozzles or tuyeres actually increases crater formation in
the furnace bottom because these tubes increase. the for-
mation of ferrous oxide, The damging effects of this
material are fully discussed above, Consequently, al-
though it has been proposed to use iron tubes to provide
the blast nozzles or fuyeres, this practice has not to our
knowledge been used to any substantial extent. In fact,
it is obvious that with higher OXygen content blasts, the
iron tubes will actually increase the formation of ferrous
oxide,

.We have discovered that, despite its lower melting
point, copper may be used to provide the blast nozzle
tubes or tuyeres and that this will prevent, or at least

arising in the refining process directly over the nozzles
does not combine with the COopper protective tubes of
the single tuyeres. Furthermore, the ferrous oxide can-
not react either directly or indirectly with the refractory
material from the inner side of the nozzles.

iron, According to our invention, the blast nozzle tubes
Or tuyeres may consist of Copper or a copper alloy which
has an oxygen affinity and heat conductivity substantially
similar to copper.

Referring to the single figure of the drawing, there is
shown there a cross-section in elevation of 2 furnace
bottom of the Bessemer converter type. In place of the

refractory material, to
fact the copper tubes 1 can be placed into the bottom
plate 3 in the same manner as the wooden rods or needles
which are customarily used. In other words, the over-al]
construction of the usual furnace bottom is not changed.
According to the present invention copper tubes are used
instead of the usual wooden rods or needles, Thus the
present invention is an improvement upon furnace bot-
toms of the type conventionally used,

By using smooth metal tubes of copper, the frictional
resistance compared with that of the rough surface of
tuyeres formed in the refractory material directly is sub-
stantially smaller, and thus the energy consumed in sup-
plying the refining ‘agent is smaller. The tubes 1 need
not have a large wall thickness, In fact, the most prefer-
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ment of our invention, we wish it to be understood that
we do not intend to be restricted solely thereto but that
we do intend to cover all modifications which would be
apparent to one skilled in the art and which come within
the spirit and scope of our invention, Thus, for example,
we intend to cover tubes made of metals which have an
oxygen affinity and heat conductivity substantially the
same as that of copper.

What is claimed as our invention is:

1. A bottom for a metallurgical furnace of the Bes-
semer converter type, said bottom comprising a mass of
refractory material which occupies a major portion of
the depth of said bottom, and a plurality of copper tubes
embedded in said refractory material and extending com-
pletely through said refractory material to provide blast
passages for said furnace, each of said tubes comsisting
‘of a single wall of copper, said copper tubes having a
smaller oxygen affinity than iron and very high heat con-
ductivity whereby cratering of the refractory material in
the vicinity of the tubes is substantially lessened and it is
unnecessary to water cool the tubes.

2. A bottom for a metallurgical furnace of the Besse-
mer converter type, said bottom comprising a mass of
refractory material which occupies a major portion of
the depth of said bottom, and a plurality of tubes made
of a copper alloy which has an oxygen affinity and heat
conductivity substantially similar to copper, said tubes
being embedded in said refractory material and extending
completely through said refractory material to provide
blast passages for said furnace, each of said tubes con-
sisting of a single wall of said copper alloy, said copper
alloy tubes having a smaller oxygen affinity than iron
and very high heat conductivity whereby cratering of the
refractory material in the vicinity of the tubes is substan-
tially lessened and it is unnecessary to water cool said
tubes.
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3. A bottom for a metallurgical furnace of the Besse-
mer converter type, said bottom comprising a mass of

refractory material which

extends substantially entirely

throughout the depth of said bottom, said refractory ma-
terial having a plurality of substantially vertical blast
[assages extending completely through said material from

top to-bottom, each of said passages being 1i
a single copper tube which extends substanti
throughout the length of the passage with

ned by only
ally entirely
which it is

associated and which has a wall thickness in the range

from 1 to 1.5 millimeters.

4. A bottom for a metallurgical furnace of
bottom comprising a mass of

mer converter type, said

the Besse-

refractory .material which extends substantially entirely

throughout the depth of said bottom,

said refractory ma-

terial having a plurality of substantially vertical blast
passages extending completely through said refractory

material from top to bottom, each of

said blast passages

being lined by oniy a single tube made of a copper alloy
which has an oxygen affinity and heat conductivity sub-
stantially similar to cOpper, each tube extending substan-
tially entirely throughout the length of the passage with

which it is associated and having a wall thic
range from 1 to 1.5 millimeters.
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