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(54) Refractory burner brick

(57) A refractory furnace brick (1) (1/2) has cham-
fered corner faces (F3/f3) enabling the bricks to be
formed into a regular grid with longitudinal rectangular
bores formed both within respective bricks and defined
by surrounding bricks. Preferably the shorter sidewalls

F4

of the bricks are extended slightly in the transverse di-
rection to form ridges R/R’ which interlock to strengthen
the structure. In order to provide a distributed expansion
flexible ceramic pads (P) may be provided between the
chamfered corner faces.
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Description

[0001] The presentinvention relates to a refractory fur-
nace brick (1) and to burners utilizing a grid of such bricks
e.g. in blast furnaces and the like.

[0002] Conventional blast furnace stoves utilize burn-
ers made up of successive courses of bricks, each course
comprising bricks of different sizes, the courses forming
overlapping grids which facilitate combustion of the fur-
nace gases.

[0003] Such burners are subjected to extremely high
temperatures and are alsoimpacted by solid debris which
can result in failure, particularly of the smaller bricks.
[0004] An object of the present invention is to provide
a simpler construction which can overcome or alleviate
at least some of the above disadvantages.

[0005] The presentinvention provides a refractory fur-
nace brick (1) having a longitudinal central bore (A) sur-
rounded by sidewalls, the brick having a transverse
cross-section in which corner regions of the junctions of
the sidewalls are shaped externally to interface with ex-
ternal corner regions of neighbouring furnace bricks
when disposed in a regular two dimensional grid of such
bricks.

[0006] An advantage of such a construction is that rel-
atively small bricks which are correspondingly more sus-
ceptible to breakage can be eliminated. Furthermore the
manufacturing requirements are simplified.

[0007] Preferably said corner regions are chamfered
to form mating faces. The chamfering reduces the pres-
sure at the interfacial regions, thereby reducing the risk
of fracturing of the bricks, and also stabilizes the arrange-
ment.

[0008] Preferably the interfacial regions comprise
ridge portions which can interlock with the ridge portions
of neighbouring bricks in said regular two dimensional
grid. This feature further stabilizes the construction and
obviates the requirement for cement joints.

[0009] Preferably the refractory furnace brick (1) is so
shaped and dimensioned that the transverse cross-sec-
tion of said upright central bore is substantially the same
as that of each neighbouring bore defined by the spacing
between opposed external brick surfaces in such a reg-
ular two dimensional grid. This feature ensures that the
grid openings are of a uniform size and facilitates good
combustion.

[0010] Preferably the area of said transverse cross-
section of said upright central bore is within = 20% of
that of each said neighbouring bore. More preferably
each dimension of said transverse cross-section of said
upright central bore is within == 10% of the corresponding
dimension of said neighbouring bore.

[0011] Further preferred features are defined in the de-
pendent claims.

[0012] A preferred embodiment of the invention is de-
scribed below by way of example only with reference to
Figures 1 to 8 of the accompanying drawings, wherein:
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Figure 1 is a perspective view from below of a re-
fractory furnace brick (1) in accordance with the in-
vention and intended for use in the top capping
course of a burner;

Figure 2 is a perspective view from below of a further
refractory furnace brick (1) in accordance with the
invention which is intended for use in the capping
course immediately beneath the top capping course
of a burner;

Figure 3 is a perspective view from below of the fur-
nace brick of Figure 1 showing one half cut away in
order to reveal the longitudinal cross-section of each
of the longer sidewalls;

Figure 4 is a perspective view from below showing
the top two capping courses of a burner utilizing the
furnace bricks of Figures 1 and 3 and Figure 2;
Figure 5 is a diagrammatic horizontal section of ei-
ther of the capping courses in Figure 4;

Figure 5A is a magnified view of the interfacial region
of the two furnace bricks shown in Figure 5;

Figure 6 is a longitudinal diametrical cross-section
through a furnace utilizing the capping courses
shown in Figure 4;

Figure 6A is a magnified partial view showing the
gap between the outer wall of the furnace and the
burner grid of Figure 6;

Figure 7 is a transverse cross-section through the
upper capping course of Figure 6; and

Figure 8 is a transverse cross-section through the
lower capping course of Figure 6.

[0013] Referring to Figure 1, the refractory furnace
brick (1) 1 (which is suitably composed of high-alumina
firebrick composition) is substantially rectangular in
cross-section and has a substantially rectangular upright
central bore A as shown. The two longer sidewalls have
rounded ridge portions R1 which project beyondflat faces
F4 at the bottom of the two shorter sidewalls. The longer
sidewalls have external faces F1 which define substan-
tially rectangular bores between the bricks when dis-
posed in a grid as described below with reference to Fig-
ure 4. The outer faces F2 of the shorter sidewalls con-
stitute the other internal faces of the neighbouring bores
in the grid as will become apparent from Figure 4.
[0014] It will be noted that the shorter sidewalls have
longitudinal ridges R whose extremities are defined by
faces F2. The upright longitudinal edges of these ridges
enable the furnace bridge to interlock when assembled
into a grid, and lie adjacent chamfered surfaces F3 at the
four corners of the block which interface with the cham-
fered corners of neighbouring bricks as will become ap-
parent from the discussion of Figure 5 below.

[0015] As best seen in Figure 3, all four sidewalls are
taperedintransverse cross-section attheir upperextrem-
ities to form ridges R2 which are also shown in Figure 4.
[0016] The refractory furnace brick (1) 2 showing in
Figure 2 is intended to be assembled into a grid support-
ing an upper capping course composed of bricks 1 and
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it will be noted that the longer sidewalls and upper ridges
r1 which are similar to ridges R1 of brick 1 and that the
shorter sidewalls have upper end faces f4 which are sim-
ilar to flat faces F4 of furnace brick 1. As will become
apparent from Figure 4, when the furnace bricks 1 are
inverted they can be placed on the furnace bricks 2 with
the ridges R1 sitting on end faces f4 and the ridges r1
contacting the faces F4. This arrangement enables the
upper capping course to be displaced horizontally rela-
tive to the lower capping course as necessary since there
is no interlocking between the flat faces f4/F4 and the
ridges R1/r1. The lower end portions of the sidewalls
have flat faces (not shown) unlike the ridged portions of
the bricks 1 since they rest on flat surfaces of a lower
grid. The bricks 2 are otherwise similar to the bricks 1, in
particular by including external sidewall faces f1 and 2
which define neighoburing bores in the lower grid of Fig-
ure 4, by incorporating a ridge R’ similar to the ridge R
of brick 1 which ensures interlocking between neighbour-
ing bricks and by incorporating chamfered mating sur-
faces f3 at the respective corners.

[0017] Turning now to Figure 4, it will be seen that an
upper layer of furnace bricks 1 can be assembled to form
a regular grid with each brick contacting neighbouring
bricks as its chamfered faces F3 and at the edge portions
of its ridges R, and that the bricks 2 of the lower grid
similarly define a lower grid.

[0018] It will be seen that the two grids are mutually
offset by half a brick width along the direction of the short-
er sidewalls, enabling airstreams a and gas streams b to
be bifurcated and mixed to ensure efficient combustion.
[0019] In order to provide a distributed expansion al-
lowance, the chamfered faces F3/f3 of the bricks 1/2 are
spaced apart by ceramic fiber pads P having a thickness
e.g. 1.5 mm to 2 mm corresponding to the brick spacing
as best seen in Figure 5A. These pads are relatively thin
compared to the height of the ridges R, again as best
seen in Figure 5A and hence do not prevent interlocking
between the sides of the ridges and the faces F1 /f1.
[0020] Figure 6 shows the complete burner in cross-
section, which is typically part of a blast furnace or other
high temperature combustion unit. As shown in Figure
6A, afurther expansion gap G is provided at the periphery
of the burner grid. The tapered upper extremities of the
sidewalls prevent debris from catching on the grid walls
which might otherwise lock the grid openings. The ta-
pered lower extremities of the furnace bricks 1 facilitate
a smooth gas flow through the burner assembly.

[0021] Asbestseenin Figure 7, the bores A within the
interior of the respective bricks 1 are of essentially the
same transverse cross-section as the bores B defined
by the faces F1 and F2 of surrounding bricks. The corners
ofthe bores A are however rounded slightly to avoid weak
points at these regions.

[0022] The outer bricks are cutin half where necessary
in order to provide a roughly circular shape which can be
confined within the outer walls W of the burner.

[0023] Figure 8 shows a similar arrangement of the
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furnace bricks 2 of the lower grid and again it will be seen
that the bores A’ are of a similar transverse cross-section
to the bores B’ defined by the faces 1 and f2 of surround-
ing bricks 2.

Claims

1. A refractory furnace brick (1) having a longitudinal
central bore (A) surrounded by sidewalls, the brick
having a transverse cross-section in which corner
regions at the junctions of the sidewalls are shaped
externally to interlock transversely with external cor-
ner regions of neighbouring furnace bricks (2) when
disposed in a regular two-dimensional transversely-
extending grid of such bricks, characterized in that
the ends of one pair of opposite sidewalls are tapered
in longitudinal cross-section.

2. A refractory furnace brick (1) according to claim 1
wherein a further pair of opposite sidewalls have flat
end surfaces (F4) which are disposed below the ex-
tremities of said tapered sidewalls.

3. Arefractory furnace brick (1) according to claim 1 or
claim 2 wherein a a pair of opposite sidewalls are
tapered in longitudinal cross-section at both ends
thereof.

4. A refractory furnace brick (1) according to any pre-
ceding claim wherein said corner regions are cham-
fered to form mating faces (F3).

5. A refractory furnace brick (1) according to any pre-
ceding claim wherein the interfacial regions com-
prise longitudinally-extending ridge portions (R)
which can interlock transversely with the ridge por-
tions of neighbouring bricks in said regular two-di-
mensional grid.

6. A refractory furnace brick (1) according to any pre-
ceding wherein the longitudinal ends of said side-
walls lie in a common plane whereby one such grid
can be displaced transversely relative to a longitu-
dinally adjacent such grid.

7. A refractory furnace brick (1) according to any pre-
ceding claim which is substantially rectangular in a
transverse cross-section.

8. Agrid comprising a layer of refractory furnace bricks
(1,2) as claimed in any preceding claim.

9. A grid according to claim 8 in which resilient refrac-
tory pads (P) are disposed at interfaces between ex-
ternal corner regions of neighbouring refractory fur-
nace bricks (1,2).
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10. A grid according to claim 8 comprising two vertically
adjacent layers of such refractory furnace bricks
(1,2) in which one layer is displaced relative to the
adjacent layer so as in use to bifurcate a gas stream
(b) flowing through the bores (A’) of one layerinto 5
the bores (A) of the adjacent layer.
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