PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(22) International Filing Date: 8 December 1999 (08.12.99)

(30) Priority Data:

19985838 NO

11 December 1998 (11.12.98)

(71) Applicant (for all designated States except US): NORSK

HYDRO ASA [NO/NOJ; N-0240 Oslo (NO).

(72) Inventors; and

(75) Inventors/Applicants (for US only): RUUD, Anders [NO/NOJ;
Sandgota 13, N-5875 Ardalstangen (NO). LINGA, Hogne
[NO/NOQJ; Hagavn. 36, N-5875 Ardalstangen (NO).

(74) Agent: BERG, André; Norsk Hydro ASA, N-0240 Oslo (NO).

(51) International Patent Classification 7: (11) International Publication Number: WO 00/36241
E04B 2/08, E04C 1/00, F24D 1/04 Al _ o

(43) International Publication Date: 22 June 2000 (22.06.00)

(21) International Application Number: PCT/N0O99/00370 | (81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG,

BR, BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, Fl, GB,
GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG,
KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK,
MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, TJ, T™M, TR, TT, UA, UG, US, UZ, VN, YU,
ZA, ZW, ARIPO patent (GH, GM, KE, LS, MW, SD, SL,
SZ, TZ, UG, ZW), Eurasian patent (AM, AZ, BY, KG, KZ,
MD, RU, TJ, TM), European patent (AT, BE, CH, CY, DE,
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE),
OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML,
MR, NE, SN, TD, TG).

Published
With international search report.
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

(54) Title: BRICK MADE OF REFRACTORY MATERIAL

(57) Abstract

Brick made of refractory material,
preferably for use in a furnace for cal-

2

cining carbon bodies, where at least one
of the surfaces of the brick that is fac-
ing towards an adjacent brick is provided
with mating elements such as recesses
and projections. The mating elements
are rotational symmetric about an axis
that is perpendicular to said surface.
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Brick made of refractory material

5 Present invention relates to a brick made of refractory material. More particularly, the
invention relates to formed bricks that can used as parts in construction elements in a
furnace for calcining carbon bodies, where at least one of the surfaces of the bricks is
provided with mating or interlocking elements. The mating elements co-operate with
complementary mating elements in an adjacent brick.

10
WO 97/35150 relates to design of refractory bricks to be used in a ring chamber furnace
where the upper surface of the brick is provided with an arrangement of mating elements
shaped as an elongated groove extending lengthwise in the complete length of the brick,
together with crosswise extending grooves terminating short of the sides of the brick. The
15 lower surface of the brick is formed in a similar manner with complementary projections
that co-operates with a similar, underlying brick.

The system as described above has a rather complicated geometry that involves high
costs related to production/maintenance of production toois in the manufacture of such
20 bricks. Further, a system of grooves/tongues extending in the complete length of the brick
could possibly involve a risk of leakage of gas through the wall, as a result of gas leakage
through the layers between adjacent bricks. Particularly in calcining furnaces, such
leakages may generate problems with respect to burn-off in carbon bodies caused by air
entering the chamber where the calcining process takes place. An other problem related
25 1o longitudinal grooves/tongues extending approximately in the complete length and width
of the brick, is that such grooves/tongues may represent regions of tension concentration
where weakening lines or crack formation may occur, which in worst cases may imply that
the brick is cracking wholly or partly leading to leakages or weakening of the overall wall
construction.
30
With the present invention there is achieved a novel design of a brick where the above
mentioned disadvantages can be avoided. The brick in accordance with the invention can
be manufactured at low costs, as the shaping tool used in the pressing of the brick before
burning has a simple and rugged geometry. Further, the geometric shape of the brick
35 makes possible that the number of different types of bricks that is included in a calcining
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furnace can be reduced. The fact that this number can be reduced, imply that the logistics
with respect to maintenance and repair work can be simplified, together with that the
constructional drawings of the furnace can be simplified. Following this, the construction

period for a furnace can be reduced.

In the following, the present invention will be further described by example and figures
where:
Fig. 1 shows a formed brick in accordance with the invention, seen from above,

Fig. 2a shows a formed brick as shown in Fig. 1, seen from one side,

10 Fig. 2b shows a formed brick as shown in Fig. 1, seen in front,

Fig. 3a shows the cut through A-A, as shown in Fig. 2a,
Fig. 3b shows the cut through B-B, as shown in Fig. 2b.

The formed brick 1 as shown in figure 1 is provided with mating elements at its upper

15 surface, where the mating elements are constituted by a plurality of recesses 2. In the

embodiment shown in the figure, there is arranged ten circular or rotational symmetric
recesses in each of five rows. It should be understood that the number of recesses and
the arrangement of these in relation to the long side and the short side of the brick can

deviate from that shown in figure 1.

Figure 2a shows in side view the formed brick as shown in figure 1, having recesses 2 at
the upper surface of the brick. As seen from the figure, there is arranged mating elements
at the lower surface of the brick, formed as projections 3. The number of projections can

appropriately be the same as the number of recesses, and the projections have preferably

25 the same position as the recesses, related to co-ordinates in the horizontal plane, i.e. the

projections are respectively centrically arranged relative a vertical axis through each of the
recesses. It should be understood that the brick may alternatively be arranged in such a
manner that the projections are arranged at the upper surface of the brick, while the
recesses are arranged at its lower surface.

Figure 3a shows an enlarged portion of the cut through A-A in figure 2a, and discloses a
projection 4. The geometry of the projection is by preference rotational symmetric and
has in this embodiment a rounded off cone shape where its top is rounded off.
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Figure 3b shows an enlarged portion of the cut through B-B in figure 2b, and discloses a
recess 5. The geometry of the recess is by preference rotational symmetric and has in

this embodiment a rounded off cone shape where its bottom is rounded off.

5 It should be understood that other geometrical design of the projections and the recesses
than shown here may be actual as well. For instance, the form of these mating elements
can be dome-shaped or hemispherical. Meanwhile, it is of great importance that shape of
the projections and recesses are of a mutual complementary shape, i.e. they engage
each other with a little clearance, where the projections have a geometric extension that is

10 a little bit smaller than that of the recesses.

The manufacture of production tools for producing bricks having rotational symmetric
projections will be simple. The projections in the brick can for instance be provided by
milling recesses in the surface of the mould, using a suitable milling tool (not shown).

15 Appropriately, the recesses in the brick are manufactured by rotational symmetric
projections in the surface of the mould. For instance, such projections may in a simple
manner be fixed to the mould surface, for instance by screws or other fastening
means(not shown). The projections themselves may be produced in a moulding process
or the similar.

20
Bricks in accordance with the present invention make possible the construction of iong
and slender furnace walls, which results in that the net volume inside the furnace can be
increased compared to previous furnaces with similar outer measures. In use, the bricks
have shown to sustain a stable mutual locking to each other, which essentially reduces

25 problems related to settle effects and bowing-out of the wall. Between the brick layers
there is used mortar to even out possible small deviations and to provide an increased
binding/sealing between the layers.

Bricks produced in accordance with the proposed geometry have shown to sustain a
30 reduced deviation in its shape (tolerance deviation) in the pressing and burning

processes, compared to previous manufacture. The fact that bricks now can be

reproduced with small deviations renders great simplifications in the construction work,

together with a reduction in mortar consume. Further, the improved accuracy in the

shape of the bricks influence positively upon the stability and lifetime duration of the wall.
35
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It should be understood that the brick may be provided with mating elements in more than
one surface within the scope of the claims. For instance the top- and bottom surface of
the brick can be provided with such elements, as well as one or more side surfaces. In

the latter, the mating elements may be of the same type as described above.
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Claims

1. Brick (1) made of refractory material, preferably for use in a furnace for calcining

carbon bodies, where at least one of the surfaces of the brick that is arranged
5 towards an adjacent brick is provided with mating elements such as recesses
(2) or projections (3),
characterised in that
the mating elements are substantially rotational symmetric about an axis that is
perpendicular to said surface.
10

2. Brick in accordance with claim 1,

characterised in that

the geometric shape of the mating elements is a rounded cone shape.

15 3. Brick in accordance with claim 1,
characterised in that
the geometric shape of the mating elements is substantially a hemispherical
shape.

20 4. Brick in accordance with claim 1-3,
characterised in that
the recesses are arranged at the upper surface of the brick, while the
projections are arranged at the lower surface of the brick.

255. Brick in accordance with claim 1-3,
characterised in that
the recesses are arranged at the lower surface of the brick, while the projections
are arranged at the upper surface of the brick.

30 6. Brick in accordance with claim 1-5,
characterised in that

mating elements are arranged at one or more side surfaces of the brick.

7. Use of a brick as defined in claims 1-6 as formed brick in construction elements
35 of a furnace for calcining carbon bodies.
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