EP 2 583 802 A1

(19) Europdisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 2 583 802 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
24.04.2013 Bulletin 2013/17

(21) Application number: 12188877.0

(22) Date of filing: 17.10.2012

(51) IntCl.:
B28B 3/02 (2006.01) B30B 15/06 (2006.01)
C25D 11/04 (2006.01)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 19.10.2011 1T AN20110141

(71) Applicant: Manenti S.p.A.
25045 Castegnato (BS) (IT)

(72) Inventor: Manenti, Mario
25046 Cazzago San Martino (BS) (IT)

(74) Representative: Baldi, Claudio et al
Viale Cavallotti, 13
60035 Jesi (AN) (IT)

(54) An improved buffer for mold for ceramic industry and mold comprising said buffer

(67)  The presentinvention relates to a buffer (30) for
a mold (1) for the ceramic industry comprising a body
(34) with concave portion (31) adapted to be the bottom
of aninjection chamber (8) of raw materials for production
of a ceramic tile (M), said concave portion (31) being
perimetrally defined by an edge (33) protruding from said
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body (34) and wherein said edge (33) comprises an ex-
ternal profile area (35) on one side of the edge (33) op-
posite to the side facing said concave portion (31), where-
in said buffer (30) is made of aluminum or aluminum alloy,
at least said external profile area (35) being treated with
hard anodization process.
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Description

[0001] The present patent application for industrial in-
vention relates to an improved buffer for a mold for the
ceramic industry and to a mold comprising said buffer.
[0002] The term "mold for ceramic industry" herein in-
dicates a mold used to manufacture ceramic tiles or the
like. For the sake of convenience only the term "tile" will
be used in the following description to identify the finished
product generated by said mold.

[0003] Said molds are used to inject raw material (nor-
mally clay, sand and composite materials), compress it
and produce a ceramic tile with the desired shape and/or
decorative pattern.

[0004] More specifically, referring to Fig. 1, molds (1)
comprise a base plate (6), an ejector block (5), a die (9)
and buffers (2 and 3). Buffers comprise an upper buffer
(2) and a lower buffer (3) that are moved closed to each
other and pressed during fabrication of the tile (M), in
such manner to define the walls of a chamber (8) where
raw material is injected (in the generic direction indicated
by arrow IN) for fabrication of the ceramic tile (M). The
die (9) is provided with plates (7) that contribute to form
the chamber (8) of the mold.

[0005] In the known types of molds upper buffers (2)
are usually mounted on a fixed frame of the machinery
using the mold (1), whereas lower buffers (3) are mount-
ed on a magnetic base (4) connected with the ejector
block (5).

[0006] In practical terms, also the buffers (3) mounted
on the magnetic base (4) are defined as "upper", thus
creating some confusion in terms of part denomination.
From now onwards (description and claims), the term
"buffer" will be therefore used to indicate only the lower
buffer, viz. the one mounted on the magnetic base (4)
and adapted to form the finished surface of the tile (M).
[0007] All molds are currently made of C40 steel, i.e.
traditional steel with 0.4% carbon. As explained below,
the use of this material is necessary because of the stress
involved in the fabrication process of ceramic tiles (M).
[0008] The preparation of a C40 steel buffer normally
requires the following steps: preliminary machining of raw
semi-finished part made of C40 steel on a machine tool,
welding of buffer parts subject to wear, grinding and fin-
ishing. Then buffers are covered with glue and/or resin
for casting and mounted on the mold, where the casting
process is started.

[0009] For the purpose of understanding the present
invention, it must be noted that the casting process com-
prises the following steps: injection of material (sand, clay
and the like) to form the tile, realization of chamber (8)
formed of the two buffers (2 and 3) that are moved close,
leakage of gaseous and solid residues between buffer
and plates (7) mounted on die (9) and finally removal of
tile (M).

[0010] A mold of this type is disclosed in the European
patent application EP 0 421 505.

[0011] In spite of being functional, known molds are
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impaired by some drawbacks.

[0012] A first drawback is related with the weight of
buffers that, being made of C40 steel, are rather heavy
and hinder handling and assembly on mold.

[0013] Anotherproblemisrelated with the time needed
to prepare C40 buffers. As mentioned above, said proc-
ess is rather long and requires a plurality of machining
operations that, in spite of being simple, must be carried
out accurately in order to avoid errors in finished prod-
ucts.

[0014] Theseinconveniences are worsened by the fact
that buffers are used in large quantity, having a limited
life of cycles (average 15 days) due to wear and to the
frequent changes in tile patterns, shapes and materials.
[0015] Asregards wear and the need for welding in the
known buffer (3) made of C40 steel, reference must be
made to Fig. 2, which is an enlarged detailed view of Fig.
1, i.e. part of a buffer (3) of known type and a plate (7).

[0016] The buffer (3) has an external profile (3D) ex-
tending in parallel direction to the surface of the plate (7)
opposite to it, and an internal concave area (3A) that
represents the bottom of the chamber (8). The concave
area (3A) is defined by a perimeter border (3B) having
an upper edge (3C) parallel to the bottom surface of the
concave area and perpendicular to the external profile
(3D).

[0017] During operation the gas flow from the produc-
tion of the ceramic tile (M) comes out according to the
direction of arrow FG of Fig. 2, reaching buffer (3) and
plate (7) in an area where they are especially close. This
determines a high gas flow rate. It must be considered
that gases are loaded with clay pulverulent residues that
are able to cause early wear of the buffer (3) by friction.
The plate (7) is more resistant because it is formed of
tempered ferrous materials that are harderthan the buffer
(3).

[0018] In a short time the wear of the buffer (3) in said
area of the external lateral profile (3D) reduces accuracy
of shape in ceramic tiles (M) and increases the space for
passage of gas flow (FG), with additional wear and move-
ment of buffers because of vibrations. For this reason, in
buffers (3) of known type made of C40 steel, the perim-
eter border (3B) and in particular the external profile (3D)
is covered by a carried-over layer of welding material,
which is more wear resistant.

[0019] US2008/164402 discloses a mold for casting
green ceramic bodies (transparent or optical ceramic) for
optical lenses. Said document suggests using an ano-
dized hardened aluminum mold only for gel casting. In-
stead, it suggests using steel molds for high-pressure die
casting and hot pressing.

[0020] Gel casting is a wet casting process where gel
is a liquid containing a small percentage of polymerizable
binding agents added to the ceramic slip. The ceramic
body has low retraction and is obtained by means of low
pressure (0.1-50 MPa) atambient temperature or slightly
higher temperature. For this reason, also an aluminum
mold (which is notoriously more fragile than a steel mold)
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can be suitable. Traditional anodization is a superficial
anodization that is made only for 25-30 microns and pro-
vides resistance only on the external surface of the mold.
[0021] On the contrary, ceramic casting for tiles is
made at high pressure. Casting is made with powders
(therefore solid materials) combined with gases at me-
dium and high temperature (from 70-80 degrees). For
this type of casting, an aluminum mold is not suitable
because of fragility. Although the aluminum mold is tra-
ditionally anodized, with anodization surface of 25-30 mi-
crons, such a mold would not be suitable; as a matter of
fact, document US2008/164402 recommends a steel
mold.

[0022] SU 1560 416 discloses a mold for ceramic pro-
duction with working surface made of porous aluminum
oxide and non-working surface made of non-porous alu-
minum oxide. Porous aluminum oxide is treated with an-
odization process. Porous molds are suitable for slip
casting and not for ceramic tile casting.

[0023] A first object of the present invention is a buffer
for a mold for the ceramic industry able to solve the afore-
mentioned drawbacks.

[0024] Anotherobject of the presentinventionis amold
comprising said buffer.

[0025] In brief, the purpose of the present invention is
to provide a buffer that is less heavy than a known buffer,
equally resistant to the stress of ceramic tile fabrication
process and faster to make.

[0026] The idea of the present invention is to realize
the buffer with aluminum with hard anodization treatment,
at least partially on the surface exposed to wear. Said
anodization is made in such manner that the anodized
surface has thickness of approximately 70-80 microns.
[0027] In fact, the use of an aluminum buffer consid-
erably reduces process time and eliminates some steps
of the buffer process, such as welding and grinding.
[0028] It must be noted that, practically speaking, a
real technical prejudice existed in the use of said material
as alternative solution to C40 steel. In fact, the stress
suffered by a buffer during its operating life discouraged
the use of aluminum.

[0029] In particular, the main reason for which alumi-
num was not considered as acceptable material for the
construction of a similar buffer is related with the wear
described with reference to Fig. 2. In fact, aluminum is
more exposed to wear than C40 steel, and consequently
a buffer simply made of aluminum did not have a satis-
factory performance because of very short operating life.
[0030] Instead, the use of the hard anodization treat-
ment on an aluminum buffer allows it to withstand the
working conditions of a mold for ceramic materials.
[0031] Another advantageous characteristic refers to
the special configuration of the external profile of the buff-
er edge that, together with realization with hard anodized
aluminum on the external profile of the edge, permits to
increase the performance (i.e. production life) of the alu-
minum buffer according to the present invention.
[0032] Additional advantageous characteristics are
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the object of the attached dependent claims.

[0033] Forexplanatory reasons, the description of buff-
er and mold according to the present invention continues
with reference to the attached drawings, which only have
illustrative, not limiting value, wherein:

- Figures 1 and 2 are a view and a detailed view of a
mold of known type, respectively;

- Figure 3 is a cross-sectional view of a buffer accord-
ing to the present invention; and

- Figure 4 is an enlarged detailed view of Fig. 3.

[0034] InFig. 4 a buffer (30) (adapted to replace buffer
3 of Figs. 1 and 2) is disclosed.

[0035] The buffer (30) comprises a body (34) with con-
cave portion (31) adapted to be the bottom of the injection
chamber (8) where raw materials are injected to obtain
a ceramic tile (M).

[0036] The concave portion (31) comprises a bottom
wall (32) adapted to preferably form the external surface
of a ceramic tile (M) (the surface that remains visible
when the ceramic tile is laid). The bottom wall (32) is
generally flat for at least part of its surface (except for
special cases or relief decoration patterns).

[0037] The concave portion (31)is perimetrally defined
by an edge (33) completely surrounding the bottom wall
(32) and protruding from the body (34).

[0038] The edge (33) comprises an external profile ar-
ea (35), facing the side of the edge (33) opposite to the
side facing the concave portion (31). The external profile
area (35) is adapted to be faced towards the plate (7) of
the die.

[0039] According to the precepts of the present inven-
tion, the buffer (30) is made of aluminum, preferably a
Series 5000 or 6000 aluminum alloy.

[0040] Advantageously, at least said external profile
area (35) is superficially treated with hard anodization
process in such manner to obtain a hard superficial layer
(F) with thickness from 70 to 80 microns. Said hard su-
perficial layer (F) is diagrammatically shown in Fig. 3 with
a dotted area.

[0041] The term "hard anodization" indicates hard
anodic oxidation that gives aluminum high resistance to
wear and abrasion and superficial hardness of approxi-
mately 500 - 600 Vikers. Being of known type, the detailed
description of said treatment is omitted. However, it must
be noted that it comprises a transformation of part of the
material surface into aluminum oxide, with minimum af-
fected thickness of at least 25 - 30 micron.

[0042] Preferably the entire surface of the buffer (30)
undergoes hard anodization in order to improve its char-
acteristics, as shown in Fig. 3.

[0043] It must be noted that the combination of a 5000
or 6000 aluminum alloy and hard anodization with thick-
ness of 70-80 microns gives the buffer a suitable me-
chanical resistance for the specific application with ce-
ramic tiles.

[0044] Another advantageous characteristic of the
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buffer (30) according to the present invention relates to
the special geometry of the edge (33).

[0045] The edge (33) comprises a wear portion (37)
that differs from the rest of the buffer in that in said wear
portion (37) the edge has a gradually increasing thick-
ness from up down, meaning a material over-thickness.
[0046] More specifically, the edge (33) widens on the
side opposite the side facing said concave portion (31),
starting from minimum thickness (Smin) (measured at
the upper end of the edge) to maximum thickness
(SMAX) substantially in correspondence of said body
(34) of the buffer. The difference (SMAX-Smin) between
maximum thickness (SMAX) and minimum thickness
(Smin) of the edge is preferably comprised between 0.05
and 0.08 mm. Evidently, proportions are intentionally
misrepresented in the drawings, in order to make the
wear portion (37) and its position on the edge (33) more
visible.

[0047] So, the wear caused by the passage of gases
(FG) between buffer (30) and plate (7) initially wears out
only the wear portion (37) without affecting the minimum
thickness (Smin) of the border (measured at the upper
end).

[0048] The first point subject to wear is the most pro-
truding point (P) of the wear portion (37).

[0049] Fig. 4 is a diagrammatic view showing that wear
continues from point (P) for consecutive profile "slices"
(37) untilitreaches the point (P1) with minimum thickness
(Smin), which will be affected only after the overmaterial
of the wear portion (37) is completely worn out.

[0050] Given the gradual increase (from minimum
thickness to maximum thickness) of the wear portion
(37), the friction area between plate (7) and edge (33) is
always in correspondence of a point of the wear portion
(37)where aluminumis protected by said superficial layer
(F) treated with hard anodization, thus extending the
wear time of the buffer (30).

[0051] Referring to the mold (1) for ceramic industry
illustrated above, the same is likewise the object of the
present invention if at least one of its buffers (2 or 3 in
Fig. 1) is replaced by a buffer (30) as described above.
[0052] Said mold (1) has been already described, and
therefore details are omitted, referring to the description
made for Figs. 1 and 2. It must be noted, however, that
preferably the buffer (30) with wear portion (37) replaces
the buffer (3) of the mold (1), i.e. the one mounted on the
magnetic base (4) connected with the ejector block (5).
The other buffer (2), instead, is replaced with a buffer
without wear portion (37), but likewise made of aluminum
or preferably 5000 aluminum alloy with hard anodized
surface with 70-80 micron thickness.

[0053] Additional variants are possible within the
scope of an expert of the field in the light of the precepts
provided herein.
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Claims

1. A buffer (30) for mold (1) for ceramic industry com-
prising abody (34) with concave portion (31) adapted
to be the bottom of an injection chamber (8) of raw
materials for production of a ceramic tile (M), said
concave portion (31) being perimetrally defined by
an edge (33) protruding from said body (34) and
wherein said edge (33) comprises an external profile
area (35) on one side of the edge (33) opposite the
one facing said concave portion (31),
characterized in that
said buffer (30) is made of aluminum or aluminum
alloy and at least said external profile area (35) is
superficially treated with hard anodization process
in such manner to obtain a hard superficial layer (F)
with thickness from 70 to 80 microns.

2. A buffer (30) according to the preceding claim,
wherein it is made of Series 5000 or 6000 aluminum
alloy.

3. A buffer (30) according to claim 1 or 2, wherein said
hard superficial layer (F) is completely provided on
all external surface of the buffer.

4. A buffer (30) according to claim 1 or 3, wherein said
edge (33) comprises a wear portion (37) with in-
creasing thickness with respect to minimum thick-
ness (Smin) of said edge (33) measured at one end.

5. A buffer (30) according to claim 4, wherein said in-
creasing thickness of wear portion (37) is a gradually
increasing thickness from said minimum thickness
value (Smin) to a maximum thickness value (SMAX).

6. A buffer (30) according to claim 4 or 5, wherein said
edge (33) widens on the opposite side with respect
to the side facing said concave portion (31), until it
reaches maximum thickness substantially in corre-
spondence of said body (34).

7. A buffer (30) according to claim 4, 5 or 6, wherein
the difference between said minimum thickness val-
ue (Smin) and said maximum thickness value
(SMAX) is comprised between 0.05 mm and 0.08
mm.

8. A mold (1) for ceramic industry comprising a backing
plate (6), an ejector block (5), a die (9) and at least
one lower buffer (2) and one upper buffer (2) adapted
to be moved close to each other and pressed during
fabrication of a ceramic tile (M) in such manner that
they define walls of an injection chamber (8)
characterized by the fact that
at least one of said buffers (2) is made as claimed
in one or more of the preceding claims.
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A mold (1) according to the preceding claim, also
comprising a magnetic base (4) connected to the
ejector block (5), wherein the lower buffer (30) is
mounted on said magnetic base (4) and said lower
buffer (30) is made as claimed in one or more of
claims 1to 7.

A mold (1) according to claim 8, also comprising a
fixed frame on which said upper buffer (2) is con-
nected, wherein said upper buffer (2) is made as
claimed in any one of claims 1 to 3.
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