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tured ceramic slab blank from ceramic powder material
during a process of the ceramic powder material passing
through the embossing channel along a conveying direc-
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Description
TECHNICAL FIELD

[0001] The present application relates to the field of
roller presses, and particularly to a roller press forming
apparatus for ceramic textures and a roller press forming
method.

BACKGROUND

[0002] Rollerpress forming process refers to a process
that relies on the plastic flow characteristics of materials
and uses the principle of rolling extrusion to form various
complex workpieces. During operation of the roller press,
a movable roller is driven to rotate by a motor. Loose
material is conveyed into the gap between the tworollers,
where itis subjected to crushing and compression to form
a compacted material bed. Under conditions of bed
comminution, the energy consumption required for pure
pressure crushing is much lower compared to pure
shearing and impact crushing. The roller press precisely
utilizes pure pressure during the bed comminution pro-
cess, achieving the goals of improving efficiency and
saving energy.

[0003] For example, in an existing roller press forming
apparatus and method thereof, the application publica-
tion number of which is CN115922879A and published on
April 7, 2023, the existing roller press forming apparatus
includes a conveying assembly, configured to convey
powder material along a conveying direction; a pressing
assembly including a first forming roller and a second
forming roller, the first forming roller and the second
forming roller being spaced apart in a vertical direction,
the first forming roller and the second forming roller
together forming a compacting space; the compacting
space being configured to receive the powder material
from the conveying assembly and compact the powder
material to form a brick blank; and a limiting plate, the first
forming roller and the limiting plate being arranged in
sequence along the conveying direction, the limiting plate
being configured to abut against the brick blank to restrict
expansion of the surface of the brick blank.

[0004] This existing roller press forming apparatus
may prevent expansion of the upper surface of the brick
blank and gradually allow internal stress within the brick
blank to release, reducing the occurrence of cracks in the
brick blank, thereby ensuring the quality of the brick
blank. However, since the surface of the compacting belt
is smooth, it may not form textures on the surface of the
brick blank. Therefore, it fails to meet the requirement for
forming rich decorative textures on the surface of ceramic
slab blanks. Simultaneously, due to the lack of textures
on the surface of the ceramic slab blank, the adhesion of
the ceramic slab blank during tiling is also weakened.
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SUMMARY

[0005] To overcome at least one of the defects de-
scribed in the above prior art, the present application
provides a roller press forming apparatus for ceramic
textures and a roller press forming method, solving the
problem that the existing roller press forming apparatus
may not form textures on the surface of brick blanks.
[0006] The technical solution adopted by the present
application to address the problems is as follows:

aroller press forming apparatus for ceramic textures,
including:

an upper pressing roller assembly;

a lower pressing roller assembly, the upper pressing
roller assembly and the lower pressing roller assem-
bly being arranged opposite to each other, and an
embossing channel being formed at an interval be-
tween the upper pressing roller assembly and the
lower pressing roller assembly, an upper steel belt of
the upper pressing roller assembly and/or a lower
steel belt of the lower pressing roller assembly being
wound with a roller press pattern member having
elastic properties, a surface of the roller press pat-
tern member being provided with embossing protru-
sions;

the roller press pattern member being configured for
roller press forming a textured ceramic slab blank
from ceramic powder material during a process ofthe
ceramic powder material passing through the
embossing channel along a conveying direction.

[0007] In some embodiments of the present applica-
tion, a perimeter of the roller press pattern member is
shorter than a perimeter of the upper steel belt by 0% to
10%, or, a perimeter of the roller press pattern member is
shorter than a perimeter of the lower steel belt by 0% to
10%.

[0008] In some embodiments of the present applica-
tion, the upper pressing roller assembly comprises an
upper forming press roller and an upper power roller
assembly, the upper forming press roller cooperating with
the upper power roller assembly to tension the upper
steel belt;

the lower pressing roller assembly comprises a lower
forming press roller and a lower power roller assembly,
the lower forming press roller cooperating with the lower
power roller assembly to tension the lower steel belt, the
upper forming press roller and the lower forming press
roller being arranged opposite to each other.

[0009] In some embodiments of the present applica-
tion, the upper power roller assembly comprises a first
driving roller, a first driven roller and a first tensioning
cylinder, the upper forming press roller is disposed be-
tween the first driving roller and the first driven roller, a
movable telescoping end of the first tensioning cylinder is
connected to the first driven roller;

the lower power roller assembly comprises a second
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driving roller, a second driven roller and a second ten-
sioning cylinder, the lower forming press roller is dis-
posed between the second driving roller and the second
driven roller, a movable telescoping end of the second
tensioning cylinder is connected to the second driven
roller.

[0010] In some embodiments of the present applica-
tion, a lateral constraint member is disposed on the roller
press pattern member, the lateral constraint member
extends along a length direction of the roller press pattern
member, the lateral constraint member has elastic prop-
erties, enabling the lateral constraint member to be com-
pressed and deformed when passing through the
embossing channel.

[0011] In some embodiments of the present applica-
tion, the roller press pattern member is provided with the
lateral constraint member on both opposite sides in the
conveying direction, one of the roller press pattern mem-
ber and the lateral constraint member is provided with a
positioning protrusion, the other of the roller press pattern
member and the lateral constraint member is provided
with an adjustment slot configured to engage the posi-
tioning protrusion, the positioning protrusion and the
adjustment slot cooperate to adjust a spacing between
the two lateral constraint members.

[0012] In some embodiments of the present applica-
tion, the roller press pattern member and the lateral
constraint member are formed in a single piece.

[0013] In some embodiments of the present applica-
tion, the roller press forming apparatus for ceramic tex-
tures further includes a cleaning device configured to
remove ceramic powder material remaining on a surface
of the roller press pattern member.

[0014] In some embodiments of the present applica-
tion, the upper steel belt between the upper forming press
roller and the first driven roller forms a feed guiding
section, the lower steel belt between the lower forming
press roller and the second driven roller forms a feed
conveying section, and the feed guiding section is ar-
ranged obliquely relative to the feed conveying section.
[0015] Disclosed in the present application is further a
roller press forming method applied to the aforemen-
tioned roller press forming apparatus, including the fol-
lowing steps:

Step 1, conveying ceramic powder material to the
lower pressing roller assembly quantitatively;

Step 2, conveying the ceramic powder material
along a conveying direction to the embossing chan-
nel; and

Step 3, compacting and embossing the ceramic
powder material into a textured ceramic slab blank
through a combined action of the upper pressing
roller assembly, the lower pressing roller assembly,
and the roller press pattern member.

[0016] In summary, the roller press forming apparatus
for ceramic textures and the roller press forming method

10

15

20

25

30

35

40

45

50

55

provided in the present application provide the following
technical effects:

By winding a roller press pattern member having elastic
properties around the upper steel belt of the upper press-
ing roller assembly and/or the lower steel belt of the lower
pressing roller assembly, the original upper steel belt and
lower steel belt may maintain their original structural
strength, effectively ensuring the quality of the formed
ceramic slab blank. Simultaneously, utilizing the roller
press pattern member to form textures on the ceramic
slab blank solves the problem that the existing roller
press forming apparatus may not form textures on the
surface of the brick blank (i.e., the ceramic slab blank in
the present application), not only improving the aesthetic
appeal of the ceramic slab blank but also enhancing the
adhesion of the ceramic slab blank during tiling. Further-
more, the assembly of the roller press pattern member is
also very convenient, facilitating the quick disassembly,
assembly, and production of the roller press forming
apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

FIG. 1 is a schematic diagram of rolling of a roller
press forming apparatus for ceramic textures ac-
cording to the present application;

FIG. 2 is a first structural diagram of a roller press
forming apparatus for ceramic textures according to
the present application;

FIG. 3is a partial enlarged schematic view at position
Ain FIG. 2;

FIG. 4 is an enlarged cross-sectional schematic view
at position B in FIG. 2;

FIG. 5is a second structural diagram of aroller press
forming apparatus for ceramic textures according to
the present application.

[0018] Reference Numerals: 1, upper pressing roller
assembly; 11, upper steel belt; 12, upper forming press
roller; 13, first driving roller; 14, first driven roller; 15, first
tensioning cylinder; 2, lower pressing roller assembly; 21,
lower steel belt; 22, lower forming press roller; 23, second
driving roller; 24, second driven roller; 25, second ten-
sioning cylinder; 3, embossing channel; 41, roller press
pattern member; 5, ceramic powder material; 6, lateral
constraint member; 7, cleaning device.

DETAILED DESCRIPTION

[0019] Forabetterunderstanding andimplementation,
the technical solutions in the embodiments of the present
application are clearly and completely described below in
conjunction with the attached drawings of the present
application.

[0020] Inthe description of the present application, itis
to be noted that the terms "up", "down", "front", "back",
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"left", "right", "vertical", "horizontal", "top", "bottom", "in-
side", "outside" and other orientation or position relation-
ships are based on the orientation or position relation-
ships shown in the attached drawings. It is only intended
to facilitate description of the present application and
simplify description, but not to indicate or imply that the
referred device or element has a specific orientation, oris
constructed and operated in a specific orientation. There-
fore, they should not be construed as a limitation of the
present application.

[0021] Unless otherwise defined, all terms including
technical and scientific terms used herein have the same
meaning as commonly understood by those skilled in the
art to which the present application belongs. The terms
used herein in the specification of the present application
are used only to describe specific embodiments and are
not intended as a limitation of the application.

Embodiment 1

[0022] Roller press forming of ceramic tiles/ceramic
slab blanks still belongs to a new forming method in
the current field of ceramic tile/ceramic slab blank form-
ing. Through experimental testing and analysis during
the roller press forming process of ceramic tiles/ceramic
slab blanks, it is known that parameters such as the
diameter, rotational speed, structural strength of the
press rollers, reduction amount, and plasticity of the
ceramic powder material during roller press forming all
have varying degrees of influence on the forming quality
of the ceramic tile blanks. This includes: the influence on
the surface flatness of the formed slab blank, i.e., whether
there are obvious concave-convex wave phenomena on
the surface; and the influence on the quality of the cera-
mic powder material after forming, i.e., whether the cera-
mic powder material is deformed or cracked after roller
pressing.

[0023] Therefore, the present application aims to im-
prove upon the existing roller press forming apparatus,
so that under the condition that parameters such as the
diameter, rotational speed, structural strength of the
press rollers, reduction amount, and plasticity of the
ceramic powder material during roller press forming re-
main unchanged or are only slightly adjusted, required
texture textures can be generated on the surface of the
formed ceramic tile/ceramic slab blank. In this way, the
generation of defective ceramic tiles/ceramic slab blanks
is minimized to the greatest extent, the quality of the
ceramic tile/ceramic slab blank products is effectively
ensured, and the process production cost of roller press
forming ceramic tiles/ceramic slab blanks (hereinafter
collectively referred to as ceramic slab blanks) is also
reduced.

[0024] Specifically, referring to FIG. 1, the present
application discloses a roller press forming apparatus
for ceramic textures, including an upper pressing roller
assembly 1 and a lower pressing roller assembly 2. The
upper pressing roller assembly 1 and the lower pressing
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roller assembly 2 are arranged opposite to each other,
and an embossing channel 3 is formed at an interval
between the upper pressing roller assembly 1 and the
lower pressing roller assembly 2.

[0025] During the process where the ceramic powder
material 5 passes through the embossing channel 3, the
cooperation between the upper steel belt 11 of the upper
pressing roller assembly 1 and the lower steel belt 21 of
the lower pressing roller assembly 2 compacts and evens
out the ceramic powder material 5, forming a ceramic
slab blank with good surface flatness and relatively small
and uniform overall internal residual stress.

[0026] Asthe core solution of the presentembodiment,
in order to form a textured ceramic slab blank on the
smooth and flat surface of the ceramic slab blank, spe-
cifically referring to FIG. 2 and FIG. 3, the upper steel belt
11 of the upper pressing roller assembly 1 is wound with a
roller press pattern member 41 having elastic properties.
That is, when the roller press pattern member 41 is
sleeved on the upper steel belt 11, the roller press pattern
member 41 will extend along the length direction of the
upper steel belt 11, and the roller press pattern member
41 is connected end-to-end to form a closed-loop struc-
ture. Furthermore, the surface of the roller press pattern
member 41 is provided with embossing protrusions. In
this way, during the continuous operation of this roller
press forming apparatus, the roller press pattern member
41 may utilize its embossing protrusions to continuously
perform roller press forming of the ceramic powder ma-
terial 5 into a textured ceramic slab blank during the
process where the ceramic powder material 5 passes
through the embossing channel 3 along the conveying
direction.

[0027] Inthe present embodiment, itis only necessary
to assemble the roller press pattern member 41 onto the
upper steel belt 11 of the upper pressing roller assembly
1. No processing of the upper steel belt 11 or modifica-
tions to the upper pressing roller assembly 1 and the
lower pressing roller assembly 2 are required. Therefore,
the structural strength of the upper pressing roller as-
sembly 1 and the lower pressing roller assembly 2 is
maintained, and there is no need to adjust the process
parameters for roller press forming ceramic slab blanks,
minimizing the research, development, and production
costs to the greatest extent.

[0028] When it is necessary to change the texture of
the ceramic slab blank according to design or require-
ments, it is only required to remove the roller press
pattern member 41 from the upper steel belt 11 of the
upper pressing roller assembly 1 and then replace it with
another roller press pattern member 41. The assembly
and replacement are convenient, which is also beneficial
for the efficient production of ceramic slab blanks and
reduces the difficulty of production and manufacturing.
[0029] Itshould be noted that, in additionto assembling
the roller press pattern member 41 onto the upper steel
belt 11 of the upper pressing roller assembly 1 as de-
scribed above, the roller press pattern member 41 may
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also be assembled onto the lower steel belt 21 of the
lower pressing roller assembly 2. Alternatively, as shown
in FIG. 5, both the upper steel belt 11 of the upper
pressing roller assembly 1 and the lower steel belt 21
of the lower pressing roller assembly 2 are assembled
with roller press pattern members 41.

[0030] Inthe above, specifically referring to FIG. 2 and
FIG. 5, the upper pressing roller assembly 1 comprises
an upper forming press roller 12 and an upper power
roller assembly. The upper forming press roller 12 co-
operates with the upper power roller assembly to tension
the upper steel belt 11. That is, the upper steel belt 11 is
pressed against and subjected to force by the upper
forming press roller 12 and the upper power roller as-
sembly, keeping the upper steel belt 11 in a tensioned
state during the roller pressing process.

[0031] Similarly, the aforementioned lower pressing
roller assembly 2 includes a lower forming press roller
22 and a lower power roller assembly. The lower forming
press roller 22 cooperates with the lower power roller
assembly to tension the lower steel belt 21. That is, the
lower steel belt 21 is pressed against and subjected to
force by the lower forming press roller 22 and the lower
power roller assembly, keeping the lower steel belt21ina
tensioned state during the roller pressing process. In this
way, when the roller press pattern member 41 is as-
sembled onto the upper steel belt 11 of the upper pressing
rollerassembly 1, the roller press pattern member 41 and
the upper steel belt 11 maintain uniform pressing contact.
Then, the upper steel belt 11 can smoothly drive the roller
press pattern member 41 to move, thereby ensuring that
the roller press pattern member 41 can uniformly press
the ceramic slab blank. Simultaneously, when the roller-
pressed ceramic slab blank is conveyed in translational
motion within the embossing channel 3, the roller press
pattern member 41 can also uniformly and steadily press
against the ceramic slab blank, avoiding the problem of
unclear textures caused by partial shape recovery of the
ceramic slab blank, which has a certain plasticity, after
roller press forming.

[0032] When the roller press pattern member 41 is
assembled onto the lower steel belt 21 of the lower power
roller assembly, the roller press pattern member 41 and
the lower steel belt 21 maintain uniform pressing contact.
Then, the lower steel belt 21 may smoothly drive the roller
press pattern member 41 to move, not only smoothly
conveying the ceramic powder material 5 but also effec-
tively ensuring that the roller press pattern member 41
uniformly presses the ceramic slab blank. Simulta-
neously, when the roller-pressed ceramic slab blank is
conveyed in translational motion within the embossing
channel 3, the roller press pattern member 41 can also
uniformly and steadily press against the ceramic slab
blank, avoiding the problem of unclear textures caused
by partial shape recovery of the ceramic slab blank, which
has a certain plasticity, after roller press forming.
[0033] Furthermore, the upper forming press roller 12
and the lower forming press roller 22 are arranged op-
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posite to each other. Then, when the ceramic powder
material 5 passes between the upper forming press roller
12 and the lower forming press roller 22, compression is
formed between the ceramic powder material 5 and the
roller press pattern member 41. This not only compacts
the ceramic powder material 5 into a ceramic slab blank
but also embosses relatively clear textures onto the
ceramic slab blank.

[0034] As a preferred mode of the present embodi-
ment, specifically referring to FIG. 2 and FIG. 5, the
aforementioned upper power roller assembly comprises
a first driving roller 13, a first driven roller 14, and a first
tensioning cylinder 15. The upper forming press roller 12
is disposed between the first driving roller 13 and the first
driven roller 14. A movable telescoping end of the first
tensioning cylinder 15 is connected to the first driven
roller 14. The first tensioning cylinder 15 may be an air
cylinder, may also be a hydraulic cylinder, or may also be
an electric cylinder.

[0035] Thus, assuming the roller press pattern mem-
ber 41 is assembled on the upper steel belt 11. During the
installation and removal of the upper steel belt 11 and the
roller press pattern member 41, the first tensioning cy-
linder 15 may be controlled to be in a compressed state,
causing the upper steel belt 11 and the upper power roller
assembly, as well as the upper steel belt 11 and the roller
press pattern member 41, to be in a slack state. This
facilitates assembling the upper steel belt 11 and the
roller press pattern member 41 onto the upper power
roller assembly, or facilitates removing the upper steel
belt 11 and the roller press pattern member 41 from the
upper power roller assembly. When the upper steel belt
11 and the roller press pattern member 41 are placed on
the upper power roller assembly, the first tensioning
cylinder 15 may be controlled to be in an extended state
until the upper steel belt 11 and the roller press pattern
member 41 are in a tensioned state.

[0036] Therefore, with the action of the first tensioning
cylinder 15, the installation and removal of the upper steel
belt 11 and the roller press pattern member 41 are auto-
mated, achieving convenience in handling the upper
steel belt 11 and the roller press pattern member 41.
Simultaneously, the upper steel belt 11 is maintained at
an optimal tension force. Furthermore, the roller press
pattern member 41 is ensured to abut against the upper
steel belt 11 evenly and stably, preventing slipping be-
tween the upper steel belt 11 and the roller press pattern
member 41 during the rolling process, thereby effectively
ensuring the quality of the finished textured ceramic slab
blank.

[0037] Additionally, the aforementioned lower power
roller assembly comprises a second driving roller 23, a
second driven roller 24, and a second tensioning cylinder
25.The lowerforming pressroller 22 is disposed between
the second driving roller 23 and the second driven roller
24. A movable telescoping end of the second tensioning
cylinder 25 is connected to the second driven roller 24.
The second tensioning cylinder 25 may be an air cylinder,
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may also be a hydraulic cylinder, or may also be an
electric cylinder.

[0038] Thus, assuming the roller press pattern mem-
ber 41 is assembled on the lower steel belt 21. During the
installation and removal of the lower steel belt 21 and the
roller press pattern member 41, the second tensioning
cylinder 25 may be controlled to be in a compressed
state, causing the lower steel belt 21 and the lower power
roller assembly, as well as the lower steel belt 21 and the
roller press pattern member 41, to be in a slack state. This
facilitates assembling the lower steel belt 21 and the roller
press pattern member 41 onto the lower power roller
assembly, or facilitates removing the lower steel belt
21 and the roller press pattern member 41 from the lower
power roller assembly. When the lower steel belt 21 and
the roller press pattern member 41 are placed on the
lower power roller assembly, the second tensioning cy-
linder 25 may be controlled to be in an extended state until
the lower steel belt 21 and the roller press pattern mem-
ber 41 are in a tensioned state.

[0039] Therefore, with the action of the second ten-
sioning cylinder 25, the installation and removal of the
lower steel belt 21 and the roller press pattern member 41
are automated, achieving convenience in handling the
lower steel belt 21 and the roller press pattern member
41. Simultaneously, the lower steel belt 21 is maintained
at an optimal tension force. Furthermore, the roller press
pattern member 41 is ensured to abut against the lower
steel belt 21 evenly and stably, preventing slipping be-
tween the lower steel belt 21 and the roller press pattern
member 41 during the rolling process, thereby effectively
ensuring the quality of the finished textured ceramic slab
blank.

[0040] Of course, in addition to preventing slipping of
the roller press pattern member 41 through the first
tensioning cylinder 15 and the second tensioning cylinder
25, an anti-slip layer, such as a paint layer or an adhesive
coating layer, may be formed on the surfaces of the upper
steel belt 11 and the lower steel belt 21. Furthermore, the
applicant also provides another preferred solution:

in response to the roller press pattern member 41
being assembled on the upper steel belt 11, a peri-
meter of the roller press pattern member 41 is shorter
than a perimeter of the upper steel belt 11 by 0% to
10%; or,

in response to the roller press pattern member 41
being assembled on the lower steel belt 21, a peri-
meter oftheroller press pattern member 41 is shorter
than a perimeter of the lower steel belt 21 by 0% to
10%.

[0041] Thus, in response to the perimeter of the roller
press pattern member 41 being equal to the perimeter of
the upper steel belt 11 or the lower steel belt 21, since the
roller press pattern member 41 is wound around the outer
side of the upper steel belt 11 and/or the lower steel belt
21, the roller press pattern member 41 will also be in a
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stretched and deformed state when the upper steel belt
11 and/or the lower steel belt 21 is in a tensioned state. At
this time, the roller press pattern member 41 will abut and
tightly adhere to the upper steel belt 11 and/or the lower
steel belt 21. That is, cooperating with the first tensioning
cylinder 15 and the second tensioning cylinder 25, the
frictional force between the roller press pattern member
41 and the upper steel belt 11, and between the roller
press pattern member 41 and the lower steel belt 21 is
effectively increased, thereby effectively preventing slip-
ping between the upper steel belt 11 and/or the lower
steel belt 21 and the roller press pattern member 41
during the rolling process.

[0042] Furthermore, in response to the roller press
pattern member 41 being assembled on the upper steel
belt 11, the perimeter of the roller press pattern member
41 may also be shorter than the perimeter of the upper
steel belt 11 by 0% to 10%. Within the range of 0% to 10%,
the pressing force between the upper steel belt 11 and the
roller press pattern member 41 can be effectively in-
creased, thereby increasing the frictional force between
the upper steel belt 11 and the roller press pattern mem-
ber41. This can very effectively prevent slipping between
the upper steel belt 11 and the roller press pattern mem-
ber 41 during the rolling process. However, inresponse to
the perimeter of the roller press pattern member 41 being
longer than the perimeter of the upper steel belt 11, the
frictional force between the upper steel belt 11 and the
roller press pattern member 41 is insufficient, and slip-
ping is likely to occur during the rolling process, thereby
affecting the pattern effect. In response to the perimeter
of the roller press pattern member 41 being shorter than
the perimeter of the upper steel belt 11 by a length
exceeding 10%, the roller press pattern member 41 is
prone to over-stretching, leading to cracking or breaking
problems when the upper steel belt 11 is in a tensioned
state.

[0043] Similarly, in response to the roller press pattern
member 41 being assembled on the lower steel belt 21,
the perimeter of the roller press pattern member 41 may
also be shorter than the perimeter of the lower steel belt
21 by 0% to 10%. Within the range of 0% to 10%, the
frictional force between the lower steel belt 21 and the
roller press pattern member 41 can be effectively in-
creased, which can very effectively prevent slipping be-
tween the lower steel belt 21 and the roller press pattern
member 41 during the rolling process. However, in re-
sponse to the perimeter of the roller press pattern mem-
ber 41 being longer than the perimeter of the lower steel
belt 21, the frictional force between the lower steel belt 21
and theroller press pattern member 41 is insufficient, and
slippingis likely to occur during the rolling process, there-
by affecting the pattern effect. In response to the peri-
meter of the roller press pattern member 41 being shorter
than the perimeter of the lower steel belt 21 by a length
exceeding 10%, the roller press pattern member 41 is
prone to over-stretching, leading to cracking or breaking
problems when the lower steel belt 21 is in a tensioned
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state.

[0044] As a preferred implementation of the present
embodiment, specifically referring to FIG. 1, FIG. 2, and
FIG. 5, the roller press forming apparatus furtherincludes
a cleaning device 7, configured to remove ceramic pow-
der material 5 remaining on the surface of the roller press
pattern member 41. Specifically, the cleaning device 7
may be a cleaning brush assembly. The cleaning brush
assembly is fixed, and the relative movement between
the cleaning brush assembly and the roller press pattern
member 41 achieves the purpose of cleaning the surface
of the roller press pattern member 41. The cleaning
device 7 may also be a power motor equipped with a
cleaning brush. By providing a power source through the
power motor to drive the cleaning brush to perform rota-
tional motion, the purpose of cleaning the surface of the
roller press pattern member 41 may also be achieved.
[0045] It should be noted that the number of the clean-
ing device 7 may be one. Of course, the number of the
cleaning device 7 may also be two, three, four, five, etc.
Furthermore, the installation position of the cleaning
device 7 may be adjusted according to the structure of
the roller press forming apparatus and the structure of the
cleaning device 7, and is not limited to the position shown
in the figures.

[0046] As a preferred implementation of the present
embodiment, specifically referring to FIG. 1, FIG. 2, and
FIG. 5, the upper steel belt 11 between the upper forming
press roller 12 and the first driven roller 14 forms a feed
guiding section, the lower steel belt 21 between the lower
forming press roller 22 and the second driven roller 24
forms a feed conveying section, and the feed guiding
section is arranged obliquely relative to the feed convey-
ing section.

[0047] Thus, during the process where the ceramic
powder material 5 is conveyed toward the embossing
channel 3 driven by the lower pressing roller assembly 2,
since the feed guiding section is inclined, i.e., an angle is
formed between the feed guiding section and the feed
conveying section, the gap between the feed guiding
section and the feed conveying section gradually nar-
rows and the height gradually decreases. Then, when the
ceramic powder material 5 enters the gap between the
feed guiding section and the feed conveying section, it is
squeezed by the feed guiding section. The upper layer of
ceramic powder material 5 is gradually pressed into the
lower layer of ceramic powder material 5, discharging
part of the gas between the ceramic powder material 5,
and then the ceramic powder material 5 is pressed over a
longer distance with a smaller height difference. Simul-
taneously, the roller press pattern member 41 will contact
and preliminarily press the ceramic powder material 5,
which then enters the embossing channel 3. After further
compression and crushing by the upper forming press
roller 12 and the lower forming press roller 22, itis formed
into a textured ceramic slab blank.
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Embodiment 2

[0048] The roller press forming apparatus for ceramic
textures disclosed in the embodiment 1 achieves the
purpose of forming embossment on the ceramic slab
blank without changing or only slightly adjusting the
process parameters for roller press forming ceramic slab
blanks. Moreover, the roller press pattern member 41
may be flexibly and conveniently replaced according to
design and requirements, improving production effi-
ciency.

[0049] Since ceramic powder material 5 scatters from
the device/apparatus during transportation and the roll-
ing process, the applicant adopts an edge baffle assem-
bly in the existing roller press forming device, and utilizes
the inclined surface of the edge baffle assembly to abut
and fit against the end surface of the compaction section,
thereby preventing side leakage of the powder material.
During long-term production or testing, it has been found
that when the existing edge baffle assembly fits with the
compaction section, since the existing edge baffle as-
sembly is stationary, the compaction belt will generate
friction and wear with the existing edge baffle assembly
during movement. Furthermore, both the existing edge
baffle assembly and the compaction belt will generate
vibration during the rolling process.

[0050] In view of the above problems, the applicant
also provides a preferred implementation. Specifically,
referring to FIG. 2 and FIG. 4, the roller press pattern
member 41 is provided with a side constraint member 6.
The side constraint member 6 extends along the length
direction of the roller press pattern member 41, and the
side constraint member 6 is wound around the upper
surface of the roller press pattern member 41. Thus, by
utilizing the blocking of the side constraint member 6, the
ceramic powder material 5 is prevented from scattering
sideways from the roller press pattern member 41 during
transportation. The side constraint member 6 is prefer-
ably configured as two, and the two side constraint
members 6 are arranged opposite to each other. Then,
the ceramic powder material 5 is well constrained be-
tween the two side constraint members 6, thereby effec-
tively conveying the ceramic powder material 5 into the
embossing channel 3 for compaction and embossing
treatment.

[0051] The core of this embodiment lies in that the side
constraint member 6 possesses elastic properties, en-
abling the side constraint member 6 to be compressed
and deformed when passing through the embossing
channel 3. Thus, when the side constraint member 6
moves to the embossing channel 3 along with the roller
press pattern member 41, the upper steel belt 11 of the
upper pressing roller assembly 1 abuts and fits against
the side constraint member 6. When the upper steel belt
11 compresses the side constraint member 6, the side
constraint member 6 will deform for self-adjustment,
thereby avoiding damage to the side constraint member
6. Its unexpected effects include the following:
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1. Since the ceramic powder is compacted and em-
bossed when passing through the embossing chan-
nel 3, the upper steel belt 11, the roller press pattern
member 41, and the side constraint member 6 are
relatively stationary to each other. In this way, friction
or wear will not occur between the side constraint
member 6 and the upper steel belt 11, and the
problem of vibration between the side constraint
member 6 and the upper steel belt 11 is also avoided.
2. Under the action of the side constraint member 6,
the ceramic powder may generate a lateral con-
straint force on the ceramic slab blank during the
forming process of the ceramic slab blank, resulting
in better forming quality of the ceramic slab blank.
That is, the ceramic powder expands toward both
sides of the roller press pattern member 41 during
the compression process by the upper pressing roll-
erassembly 1andthe lower pressing roller assembly
2. At this time, constrained by the side constraint
member 6, collapse will not occur, and uncompacted
powder will not scatter from the ceramic powder.

3. Since the lateral constraint member 6 passes
through the embossing channel 3 along with the
roller press pattern member 41, the ceramic slab
blank still receives the lateral constraint force from
the lateral constraint member 6 when passing
through the embossing channel 3. In this way, the
lateral constraint member 6 and the roller press
pattern member 41 cooperate with each other, effec-
tively ensuring that the ceramic slab blank is shaped
and stabilized within the embossing channel 3,
thereby further improving the quality of the ceramic
slab blank. Simultaneously, it also prevents uncom-
pacted ceramic powder from scattering out of the
embossing channel 3, polluting the roller press form-
ing apparatus.

4. The tension force provided by the lower pressing
roller assembly 2 is cleverly utilized, enabling the
lateral constraint member 6 to be stably fixed onto
the roller press pattern member 41. Compared to the
existing edge baffle assembly, this is simpler, more
convenient for production, manufacturing, and as-
sembly, and effectively reduces production costs.

[0052] As a preferred implementation of the present
embodiment, the roller press pattern member 41 is pro-
vided with the lateral constraint member 6 on both oppo-
site sides in the conveying direction. The roller press
pattern member 41 is provided with a positioning protru-
sion, and the lateral constraint member 6 is provided with
an adjustment slot configured to engage the positioning
protrusion. In this way, the cooperation between the
positioning protrusion and the adjustment slot may en-
hance the lateral load-bearing capacity of the lateral
constraint member 6.

[0053] It is configured with a plurality of adjustment
slots. The plurality of adjustment slots are spaced apart
along the width direction of the lateral constraint member
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6. Then, by engaging the positioning protrusion with
different adjustment slots, the purpose of adjusting the
spacing between the two lateral constraint members 6
may be achieved through the cooperation of the position-
ing protrusion and the adjustment slots.

[0054] It should be noted that the aforementioned po-
sitioning protrusion may be disposed on the lateral con-
straint member 6, and the adjustment slot can be corre-
spondingly disposed on the roller press pattern member
41. This may also achieve the purpose of enhancing the
lateral load-bearing capacity of the lateral constraint
member 6.

[0055] As another preferred implementation of the pre-
sent embodiment, the roller press pattern member 41
and the lateral constraint member 6 are formed in a single
piece. In this way, the connection strength between the
roller press pattern member 41 and the lateral constraint
member 6 may be ensured, thereby providing optimal
lateral constraint force on the ceramic slab blank.
Furthermore, there is no need for additional assembly
of the lateral constraint member 6, thus simplifying the
assembly process of the roller press forming apparatus.
When it is necessary to change the spacing between the
two lateral constraint members 6, it is only required to
disassemble the roller press pattern member 41 and then
assemble a roller press pattern member 41 that meets
the spacing requirement between the two lateral con-
straint members 6. The replacement is also quite simple
and efficient, effectively ensuring production efficiency.

Embodiment 3

[0056] Based on the roller press forming apparatus for
ceramic textures disclosed in the embodiment 1 and the
embodiment 2, the applicant also discloses aroller press
forming method. Before the roller press process, the
roller press pattern member 41 should be assembled
onto the upper steel belt 11 of the upper pressing roller
assembly 1 and/or the lower steel belt 21 of the lower
pressing roller assembly 2. As shown in FIG. 1, taking the
assembly of the roller press pattern member 41 onto the
lower steel belt 21 of the lower pressing roller assembly 2
as an example, control the second tensioning cylinder 25
to contract, so that the lower steel belt 21 of the lower
pressing roller assembly 2 is in a relaxed state. Then,
sleeve the roller press pattern member 41 with a selected
interval specification (the spacing dimension between
the two lateral constraint members 6) onto the lower steel
belt 21 of the lower pressing roller assembly 2. Next,
control the second tensioning cylinder 25 to push until the
lower steel belt 21 is in a tensioned state, and the roller
press pattern member 41 abuts tightly against the lower
steel belt 21. Subsequently, the roller press process
begins, including the following steps:

Step 1: Convey the ceramic powder material 5 to the
lower pressing roller assembly 2 quantitatively. Spe-
cifically, a hopper may be used for quantitative feed-
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ing. That is, fill the hopper with powder material,
adjust the hopper according to the thickness of the
brick blank to be formed, and control the hopper to
allow the powder material to fall onto the roller press
pattern member 41 on the lower pressing roller as-
sembly 2.

Step 2: Convey the ceramic powder material 5 along
the conveying direction to the embossing channel 3.
Specifically, the ceramic powder material 5 is trans-
ported together with the roller press pattern member
41 toward the direction of the embossing channel 3.
When the ceramic powder material 5 enters the gap
between the feed guiding section and the feed con-
veying section, part of the gas inside the ceramic
powder material 5 is discharged, and the roller press
pattern member 41 will contact and preliminarily
press the ceramic powder material 5.

Step 3: Compact and emboss the ceramic powder
material 5 into a textured ceramic slab blank through
a combined action of the upper pressing roller as-
sembly 1, the lower pressing roller assembly 2, and
the roller press pattern member 41, .

[0057] Inthis step 3, through the force jointly applied by
the upper forming press roller 12 of the upper pressing
roller assembly 1 and the lower forming press roller 22 of
the lower pressing roller assembly 2, not only is the effect
of crushing and press-forming the ceramic slab blank
achieved, but also the roller press pattern member 41
embosses textures on the surface of the ceramic slab
blank. Moreover, during the process where the ceramic
slab blank passes through the embossing channel 3, with
the cooperation of the roller press pattern member41 and
the lateral constraint member 6, the ceramic slab blank is
shaped and stabilized, allowing the internal gas and
internal stress of the ceramic slab blank to gradually
release, thereby improving the quality of the ceramic slab
blank.

[0058] The technical means disclosed in the solution of
the present application are not limited to those disclosed
in the embodiments mentioned above but also include
technical solutions consisting of any combination of the
above technical features. It should be noted that for those
skilled in the art, multiple improvements and modifica-
tions may be made without departing from the principles
of the present application. These improvements and
modifications are also considered to be within the scope
of protection of the present application.

Claims

1. A roller press forming apparatus for ceramic tex-
tures, comprising:

an upper pressing roller assembly (1);
a lower pressing roller assembly (2), the upper
pressing roller assembly (1) and the lower
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pressing roller assembly (2) being arranged op-
posite to each other, and an embossing channel
(3) being formed at an interval between the
upper pressing roller assembly (1) and the lower
pressing roller assembly (2), an upper steel belt
(11) of the upper pressing roller assembly (1)
and/or a lower steel belt (21) of the lower press-
ing roller assembly (2) being wound with a roller
press pattern member (41) having elastic prop-
erties, a surface of the roller press pattern mem-
ber (41) being provided with embossing protru-
sions;

the roller press pattern member (41) being con-
figured for roller press forming a textured cera-
mic slab blank from ceramic powder material (5)
during a process of the ceramic powder material
(5) passing through the embossing channel (3)
along a conveying direction.

The roller press forming apparatus for ceramic tex-
tures according to claim 1, wherein a perimeter of the
roller press pattern member (41) is shorter than a
perimeter of the upper steel belt (11) by 0% to 10%,
or, a perimeter of the roller press pattern member
(41) is shorter than a perimeter of the lower steel belt
(21) by 0% to 10%.

The roller press forming apparatus for ceramic tex-
tures according to claim 1 or 2, wherein the upper
pressing roller assembly (1) comprises an upper
forming press roller (12) and an upper power roller
assembly, the upper forming press roller (12) coop-
erating with the upper power roller assembly to ten-
sion the upper steel belt (11);

the lower pressing roller assembly (2) comprises a
lower forming press roller (22) and a lower power
roller assembly, the lower forming press roller (22)
cooperating with the lower power roller assembly to
tension the lower steel belt (21), the upper forming
press roller (12) and the lower forming press roller
(22) being arranged opposite to each other.

The roller press forming apparatus for ceramic tex-
tures according to claim 3, wherein the upper power
roller assembly comprises a first driving roller (13), a
first driven roller (14) and a first tensioning cylinder
(15), the upper forming press roller (12) is disposed
between the first driving roller (13) and the first driven
roller (14), a movable telescoping end of the first
tensioning cylinder (15) is connected to the first
driven roller (14);

the lower power roller assembly comprises a second
driving roller (23), a second driven roller (24) and a
second tensioning cylinder (25), the lower forming
press roller (22) is disposed between the second
driving roller (23) and the second driven roller (24),
a movable telescoping end of the second tensioning
cylinder (25) is connected to the second driven roller
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(24).

The roller press forming apparatus for ceramic tex-
tures according to claim 1 or 2, wherein a lateral
constraint member (6) is disposed on the roller press
pattern member (41), the lateral constraint member
(6) extends along a length direction of the roller press
pattern member (41), the lateral constraint member
(6) has elastic properties, enabling the lateral con-
straint member (6) to be compressed and deformed
when passing through the embossing channel (3).

The roller press forming apparatus for ceramic tex-
tures according to claim 5, wherein the roller press
pattern member (41) is provided with the lateral
constraint member (6) on both opposite sides in
the conveying direction, one of the roller press pat-
tern member (41) and the lateral constraint member
(6)is provided with a positioning protrusion, the other
oftheroller press pattern member (41) and the lateral
constraint member (6) is provided with an adjust-
ment slot configured to engage the positioning pro-
trusion, the positioning protrusion and the adjust-
ment slot cooperate to adjust a spacing between
the two lateral constraint members (6).

The roller press forming apparatus for ceramic tex-
tures according to claim 5, wherein the roller press
pattern member (41) and the lateral constraint mem-
ber (6) are formed in a single piece.

The roller press forming apparatus for ceramic tex-
tures according to claim 1 or 2 or 6 or 7, further
comprising a cleaning device (7), configured to re-
move ceramic powder material (5) remaining on a
surface of the roller press pattern member (41).

The roller press forming apparatus for ceramic tex-
tures according to claim 4, wherein the upper steel
belt (11) between the upper forming press roller (12)
and the first driven roller (14) forms a feed guiding
section, the lower steel belt (21) between the lower
forming press roller (22) and the second driven roller
(24) forms a feed conveying section, and the feed
guiding section is arranged obliquely relative to the
feed conveying section.

A roller press forming method, applied to the roller
press forming apparatus according to any one of
claims 1 to 9, comprising the following steps:

step1, conveying ceramic powder material (5) to
the lower pressing roller assembly (2) quantita-
tively;

step2, conveying the ceramic powder material
(5) along a conveying direction to the embossing
channel (3); and

step3, compacting and embossing the ceramic
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18

powder material (5) into a textured ceramic slab
blank through a combined action of the upper
pressing roller assembly (1), the lower pressing
roller assembly (2), and the roller press pattern
member (41).
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